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NOTICE TO USERS OF THIS MANUAL 

Regulations speclfy that this Water Control Manual be published in a hard copy binder with loose 
leaf form, and only those sections, or parts thereof, requiring changes will be revised and printed. 
Therefore, this copy should be preserved in good condition so that inserts can be made to keep 
the manual current. Changes to individual pages must carry the date of revision, which is the 
DivisionL~ approval date. 

REGULATION ASSISTANCE PROCEDURES 

In the event that unusual conditions arise during nonduty hours, communication can be achieved 
by contacting, in the order listed, one of the following personnel: 

DIRECTORY OF FLOOD CONTROL REGULATION PERSONNEL 
GLENDO DAM AND RESERVOIR 
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GLENDO DAM AND RESERVOIR . 

PERTINENT DATA 

AUTHORIZATION 

Flood Control Act, December 1944, Public Law 534, Senate 
Documents 19 1 and 475,78th Congress, 2d Session 
Reauthorized by Public Law 503,83d Congress, July 1954 

LOCATION 

On the North Platte River, approximately 6 miles southeast of the town of 
Glendo in Platte County, Wyoming. 

DRAINAGE AREA 

stream of Glendo 

North Platte River 
stream of Alcova 

Reservoir and Glendo 

ELEVATIONS 
Feet msl 

Top of Dam 4675.0 
Maximum Surcharge - Spillway Design Flood 4669.0 
Spillway Crest 4653.0 
Top of Flood Control Pool 4653.0 
Top of Conservation Pool 4635.0 
Top of Inactive Pool 4570.0 



RESERVOIR DATA 

* Head requirement for power generation is elevation 4570 ft rnsl. Power generation is a result 
fiom irrigation or flood control releases. 

DAM 

Type 

Structural Height 

Hydraulic Height 

Top Width 

Maximum Base Width 

Crest Length 

Crest Elevation 

Zoned earthfill 

190 feet 

145 feet 

35 feet 

1,066 feet 

2,096 feet 

4675.0 feet 

Abutment Formation sandstone shale 

Date of Closure June 1956 

Date of Initial Fill (Cons. Pool) May 1959 

OUTLET WORKS 

Intake structure on south side of reservoir about 0.5 miles upstream fiom dam, controlled 
by one 16.5-foot by 21-foot fixed wheel gate, a 21-foot diameter concrete-lined tunnel through 
neck of land formed by loop in the river below the dam, terminating near powerplant, about 0.75 
miles south of dam 



0 Capacity at elevation 4669.0 feet rnsl 13,000 cfs 
(with power outlets closed) 

RIVER OUTLETS 

Three branches from outlet conduit, each controlled by one 7.25-foot by 7.75-foot slide 
gate. 

P O W R  OUTLETS 

Two penstock branches fiom outlet conduit 

SPILLWAY 

Crest Type 
Crest Elevation 
Crest Width 

Ungated Ogee Weir 
4653.0 feet msl 
45 feet 

DOWNSTREAM CHANNEL 

Capacity 10,000 cfs (approx) 
Channel length to d/s Guernsey 26 miles (approx) 

0 



This page intentionally left blank. 



I - INTRODUCTION 

1-01. Authorization. This water control manual has been prepared in compliance with 
instructions in ER 1 1 10-2-8 156 Preparation of Water Control Manuals, and covers the pertinent 
topics of information specified in ER 11 10-2-240 Water Control Management, Chapter 6 of EM 
11 10-2-3600 Management of Water Control Systems, and Section 7 of the 1944 Flood Control 
Act. 

1-02. Purpose and Scope. This manual presents information pertinent to the regulation of the 
flood control storage in Glendo Dam and Reservoir. The normal and emergency reservoir 
regulation procedures and schedules that apply to the flood control storageregulation of Glendo 
Dam and Reservoir are also contained in this manual. . 

1-03. Related Manuals and Projects. Glendo Dam and Reservoir, Regulation Manual, Omaha 
District, Corps of Engineers, 1962; Glendo Dam and Reservoir, Preliminary Information Report, 
Omaha District, Corps of Engineers, April 1970; Glendo Dam and Reservoir, Standard Operating 
Procedures (SOP), United States Bureau of Reclamation, last updated April 1991. 

1-04. Project Owner. The United States Bureau of Reclamation (Reclamation) completed 
construction of Glendo Dam in October 1957. 

1-05. Operating Agency. The operation and maintenance of Glendo Dam is the responsibility of 
the Bureau of Reclamation, Wyoming Area Office, Mills, Wyoming. The operating duties are 
determined by the Water and Land Division and implemented by remote supervisory control from 
the Casper Control Center. Powerplant personnel perform onsite operating duties only in the rare 
event of failure of the remote control system and do not independently operate unless all 
communications are also lost. 

1-06. Regulating Agencies. The Bureau of Reclamation has prime responsibility for operation 
and maintenance of Glendo Dam, Dikes, Reservoir, and Powerplant. The U.S. Army Corps of 
Engineers (Corps) is responsible for prescribing regulation for storage in space allocated to flood 
control in Glendo Reservoir. 
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0 
2-01. Location of Dam. Glendo Dam is located on the North Platte River, approximately 6 
miles southeast of the town of Glendo in Platte County, Wyoming. 

2-02. Purpose of Project. Glendo Reservoir is the only reservoir on the North Platte River with 
storage space specifically allocated for flood control. The flood control storage space is intended 
for reduction or prevention of flood damages in the North Platte River Valley from Glendo Dam 
to Lake McConaughy (Kingsley Dam). Other authorized purposes for Glendo Dam and 
Reservoir include irrigation, power generation, fish and wildlife conservation, recreation, sediment 
retention, pollution abatement, and improvement of the quality of municipal and industrial water 
supply. A location map of the North Platte River Basin is located on Plate 1. A profile of the 
North Platte River is displayed on Plate 2. 

2-03. Physical Components. Glendo Dam is a three-zoned earthfill structure and was 
constructed in a horseshoe bend in the North Platte River. Plates 3 and 4 show general plans of 
Glendo Dam This location permitted construction of a combined outlet works and power tunnel 
through the narrow ridge formed by the meander of the river, thereby increasing available head to 
the powerplant. A cutoff trench below the dam extends to firm unweathered shale onto 
sandstone. A concrete grout cap extends the length of the bottom of the cutoff trench and up the 
abutments. A grout curtain extends downward from the grout cap to a depth of 160 feet under 
the dam A Platte County road crosses the dam along the crest. Glendo Dam plan and sections 0 areshowonPlate5. 

Three dikes were constructed in low areas of the undulating ridge running along the south 
shore of Glendo Reservoir. The dikes are earthfill structures with cross sections and zoned 
construction similar to the top portion of the dam A 20-foot wide cutoff trench, 10 feet under 
the embankment sections, extends the full length of each dike. The three dikes contain 156,639 
cubic yards of zone 1 material, 69,45 1 cubic yards of zone 2 material, and 16,895 cubic yards of 
riprap. The 25-foot crest of each dike is at elevation 4675.0 feet above mean sea level (feet rnsl) 
without camber, and carries the access road from Glendo, Wyoming to the Glendo Dam and 
Po werplant. 

The spillway of Glendo Dam is located near the right abutment and has natural shales and 
sandstones as its foundation. 



2-03a. Dam and Embankment. Table 2- 1 lists dam and embankment attributes of 
Glendo Dam 

Table 2-1 
Glendo Dam and Embankment Dimensions 

2-03b. Glendo Dam Dikes. Refer to Table 2-2 and Plate 6 for information regarding the 

Dam crest elevation 

Length along crest 

Hydraulic length 

Structural height 

Top width 

Maximum base width 

Construction period 

Date of closure 

Volume 

three dikes located along the south shore of Glendo Reservoir. 

4675 feet msl 

2096 feet 

145 feet 

190 feet 

35 feet 

1066 feet 

1955-1958 

October 17, 1957 

2,676,000 c.y. 

Table 2-2 
Glendo Dam Dike Dimensions 

No. 1 No. 2 No. 3 
Crest length (feet) 1000 590 850 

Hvdraulic height (feet) 5 13 45 

Structural height (feet) 46 57 88 

TOD width (feet) 25 25 25 

Maximum base width (feet) 165 230 390 

1955-58 Con s tructi 0 n ~e ri 0 d 1955-58 1955-58 

2-03c. Spillway. The reinforced concrete spillway has an ungated ogee crest. The crest 
is at elevation 4653.0 feet rnsl, the top of the flood control pool. The crest length is 45 feet. The 
concrete-lined chute is 45 feet in width and about 524 feet in length, terminating at a concrete 
stilling basin. The spillway capacity at elevation 4669.0 feet rnsl(6 feet below the crest of the 
dam) is 10,335 cfs. Spillway plan and sections are shown on Plate 7. The spillway discharge 
curve is shown on Plate 8. 



2-03d. Outlet Works. The outlet works for Glendo Dam consists of an inlet channel; a 
tower-type intake structure; a pressure conduit; a 16-foot 6-inch by 2 1 -foot fixed-wheel 0 emergency gate with a gate shaft and shaft house; a pressure tunnel; a surge tank; three 7-foot 3- 
inch by 7-foot 9-inch guard gates with three 7-foot 3-inch by 7-foot Pinch regulating gates; a 
control house; a stilling basin; and a short outlet channel which directs the flow into the stream 
The distance fiom the centerline of the intake structure to the end of the stilling basin is 2,648 
feet. The intake structure is located approximately 2,540 feet upstream fiom the dam axis. The 
outlet channel meets the river channel approximately 12,000 feet downstream fiom the dam axis. 
The outlet works plan and sections are shown on Plate 9. The outlet works gate discharge curves 
are shown on Plate 10. 

2-03e. Low Flow Outlet. In 1993 an additional low flow outlet was constructed in the 
right abutment to  provide flow for environmental purposes of 25 to 40 cfs on a year-round basis. 
The facility consists of a pipe conduit with a control valve, which discharges into the spillway 
stilling basin. 

2.03f. Power Plant. The plans for the Glendo powerplant are shown on Plate 1 1. 

2-04. Reservoir. Glendo Reservoir is limited in capacity by a thin rim section in the southwest 
portion of the reservoir area. Rerouting the CB&Q Railroad and diking the railroad cut in the rim 
section was necessary to obtain the maximum reservoir capacity. Capacity curves and tables are 
shown on Plates 12 and 13. The storage capacity allocations, latest reservoir resurvey capacity, 
and pool elevations for Glendo Reservoir are shown in Table 2-3. Reference Appendix A for the 

0 detailed (to nearest .O1 foot) area-capacity table. 

2-05. Relocations. To obtain the full reservoir capacity of the site required, the relocation and 
raising of the grade of approximately 3.8 miles of U. S. Highway 87 and approximately 3.0 miles 
of the CB&Q railroad so that the base of rail and top of the highway were at or above elevation 
4657 feet rnsl. The railroad was also relocated where it leaves the basin in the southwest rim of 
the reservoir. The cut through the rim was limited to elevation 4675 feet msl, the elevation of the 
crest of the dam Relocation of telephone, power lines, and county roads were also required. 

2-06. Recreation. The Wyoming State Parks and Historic Sites, a division of the Wyoming 
Department of Commerce, entered into a Memorandum of Understanding (MOU) with the 
Bureau of Reclamation May 28, 1992 to administer the Glendo Reservoir land as a Wyoming 
State Park. The MOU allows the State Parks Department to collect fees and use them for 
improvement of the recreation facilities within the state park. Camping, picnicking, boating, 
water sports, and hunting for waterfowl are available at Glendo Reservoir. The Wyoming Game 
and Fish Department (WG&F) patrols the Glendo Reservoir and the area below Glendo Dam to 
monitor compliance with state regulations. They also stock the reservoir and the North Platte 
River with fish. 



Table 2-3 
Glendo Reservoir Capacity Allocations 



111 - HISTORY OF PROJECT 

3-01. Authorization. The Glendo Unit, which includes Glendo Dam and Reservoir, was 
authorized for construction under the Flood Control Act of December 22, 1944, Public Law 534, 
which approved the general plan set forth in Senate Documents 191 and 475, as revised and 
coordinated by Senate Document 247,78th Congress, 2d session. The project was reauthorized 
by Public Law 503, 83d Congress, on July 16, 1954. 

3-02. Planning and Design. 

3-02a. Early History. From the beginning of the early settlement, livestock ranching has 
been the principal economic activity in the area. The North Platte River Valley served as a 
passage for early explorers and later as a route for settlers from the eastern States through the 
high plain to the Rocky Mountains and the western States. Sites of stations, which served the 
Pony Express, the Overland Stage, and the first transcontinental telegraph, are still to be found. 

The first irrigation systems in the valley were built shortly after 1880 without large storage 
reservoirs. The North Platte Project, authorized by the Congress in 1903, was completed in 
1927. Pathfinder Dam and Reservoir were built during 1905-09. The Guernsey Dam and 
Reservoir were completed in 1927. The Kendrick Project was first investigated in 1904, and 
construction started in 1936. Serninoe and Alcova Dams were completed in 1939. 

3-02b. Investigations. Preliminary investigations for the Glendo Unit started in 1944. It 
was included in Senate Document 191 as part of the Missouri River Basin Project and was 
authorized for construction under the Flood Control Act of 1944. The original authorization 
provided for a storage capacity of approximately 150,000 acre-feet in the Glendo Reservoir for 
additional sediment storage and replacement of capacity lost to sediment in Guernsey Reservoir; 
re-regulation of return flows from upstream irrigation; and flood control and the development of 
power. Subsequent investigations disclosed the necessity for increasing the capacity of Glendo 
Reservoir to provide for adequate control in the highly developed reach of the North Platte River 
Valley in Wyoming and Nebraska below the Glendo Reservoir site and the re-regulation of 
upstream power release so river water could be utilized more effectively for hydroelectric power 
production. As a result of the investigations, the total storage capacity was increased to 798,000 
acre-feet, exclusive of a flood surcharge capacity of an additional 330,000 acre-feet. 

3-02c. Irrigation. The irrigation water from Glendo Reservoir is delivered to water 
users in the North Platte River valley downstream of Guernsey Dam, a feature of the North Platte 
Project. These water users have early natural flow water rights and require storage water to 
develop dependable water supply which is provided by water from Glendo Reservoir. 



3-03. Construction. The construction period for Glendo Dam was 1955- 1958; the date of 
closure was October 1957; reservoir pool initially reached the top of the conservation pool (elev. 
4635.0 feet msl) in May 1959; and start of hydropower generation began in 1958. 

3-04. Related Projects. The Glendo Unit is a multiple-purpose natural resource development. 
It consists of Glendo Dam, Reservoir, and Powerplant; Fremont Canyon Powerplant; and Gray 
Reef Dam and its reregulating reservoir. The unit features are located on the North Platte River 
in eastern and central Wyoming and are adjacent to, and work in conjunction with, other units of 
the Pick-Sloan Missouri Basin Program and the Kendrick and North Platte Projects (see Plate 
14). 

3-04a. Kortes Unit. The Kortes Unit, consisting of Kortes Dam, Reservoir, and 
Powerplant, is in central Wyoming in a narrow gorge of the North Platte River 2 miles below 
Seminoe Dam in the Kendrick Project, and about 60 miles southwest of Casper, Wyoming. It 
was the first unit initiated by the Bureau of Reclamation under the Missouri River Basin Project. 
The 40,000-kilowatt powerplant generates more than 140 million kilowatt-hours annually. 

3-04b. Kendrick Project. The Kendrick Project (Casper-Alcova Irrigation District) 
conserves the waters of the North Platte River for irrigation and electric power generation. Major 
features of the project are Seminoe Dam and Powerplant, Alcova Dam and Powerplant, the 
Casper Canal and laterals, and drainage and power distribution systems. About 24,000 acres of 
higable project lands lie in an irregular pattern on the northwest side of the North Platte River 
between Alcova and Casper, Wyoming. 

3-04c. North Platte Project. The North Platte Project extends 1 11 miles along the 
North Platte River valley from Guernsey, Wyoming to Bridgeport, Nebraska. The main feature of 
the project is Pathfinder Dam which is located over 160 miles upstream of Guernsey Reservoir. 
The project provides full service irrigation for about 226,000 acres that are divided into four 
irrigation districts. A supplemental irrigation service is furnished to nine water-user associations 
serving a combined area of about 109,000 acres. Projects features include five storage dams; four 
diversion dams; one pumping plant; one powerplant; and about 2,000 miles of canals, laterals, and 
drains. Electric power is generated at Guernsey Powerplant and supplied to the project area by 
four substations and about 160 miles of transmission lines. 



3-04d. Project Summary. Listed in downstream order. 

1) SEMINOE 6) GRAY REEF 
(Kendrick Project, Wyoming) (Glendo Unit, Wyoming) 
Concrete arch dam Earthfill dam 
295 feet high, 530 feet long 36 feet high, 650 feet long 
Completed in 1939 Completed in 1961 
Reservoir capacity - 1.0 17.27 3 AF Reservoir capacity - 1,804 AF 
Powerplant capacity - 5 1,000 KW Provides river regulation to maintain 

stable flows and measurement point 
for Alcova Reservoir releases 

2) KORTES 7) GLENDO 
(Kortes Unit, Wyoming) (Glendo Unit, Wyoming) 
Concrete gravity dam Earthfill dam 
244 feet high, 440 feet long 190 feet high, 2,096 feet long 
Completed in 195 1 Completed in 1958 
Reservoir capacity - 4,765 AF Reservoir capacity - 789,402 AF 
Powerplant capacity - 40,000 KW Powerplant capacity - 38,000 AF 

3) PATHFINDER 8) GUERNSEY 
(North Platte Project, Wyoming) (North Platte Project, Wyoming) 
Masonry arch gravity-type dam Diaphragmtype earthfill dam 
214 feet high, 432 feet long 135 feet high,-560 feet long 
Completed in 1909 Completed in 1927 
Reservoir capacity - 1.0 16,507 AF Reservoir capacity - 45,6 12 AF 

Powerplant capacity - 4,800 KW 

4) FREMONT CANYON POWERPLANT 9) LAKE ALICE DAMS 
(Glendo Unit, Wyoming) (North Platte Project, Wyoming) 
Initial operation in 1961 Earthfill dams 
Installed capacity - 66,800 KW 37 and 24 feet high 
(3-mile, 18ifoot pressure tunnel Completed in 19 12 and 19 13 
from Pathfinder Reservoir to Reservoir capacity - 1 1,034 AF 
Fremon t Canyon Powerplant) Offstream storage 

5)  ALCCIVA 10) LAKE MINATARE 
(Kendrick Project, Wyoming) (North Platte Project, Nebraska) 
Earthfill dam Earth fill dam, concretepaved 
265 feet high, 763 feet long upstream face 
Completed in 1938 114 feet high, 3,760 feet long 
Reservoir capacity - 184,405 AF Completed in 1915 
Yowerplan t capacity - 36,000 KW Reservoir capacity - 58,795 AF 

Offstream storage 

3-05. Modification to Regdations. Since closure, the project purposes have remained 
unchanged. Water deliveries from the Glendo Unit irrigation storage have increased over time as 
contracts and demands have occurred. Presently, all but 10,350 acre-feet of the 40,000 acre-feet 
allocated to irrigation is under contract. This storage has been set aside for a project not yet built 
as of October 1997. In 1993 an additional low flow outlet was constructed in the right abutment 
to provide flow for environmental purposes of 25 to 40 cfs on a year-round basis. 



3-06. Principal Regulation Problems. In years when the reservoir filled to high levels, the 
areas downstream of the dike embankments became saturated due to seepage. A filling restriction 
of elevation 4650.0 feet msl was established in November 1983. Seepage berms were constructed 

0 
to control the excessive seepage, and upon their completion the filling restriction was released in 
February of 1990. 



IV - WATERSHED CHARACTERISTICS 

4-01. General Characteristics. 

4-01a. Drainage Areas. Table 4- 1 lists the drainage areas pertinent to Glendo Dam and 
Reservoir. 

Table 4- 1 
Glendo Dam and Reservoir Drainage Areas 

orth Platte River 
stream of Glendo 

orth Platte River 
stream of Alcova 

Between Alcova 

* Drainage areas obtained fiom 1995 Water Year United States Geological Survey Water 
Resources Data Report, Wyorning . 

4-01b. Slope, Shape, and Vegetation. The average slope of the North Platte River fiom 
Alcova Dam to Glendo Dam is 6 feet per mile. The drainage basin between Alcova Dam and 
Glendo Reservoir measures approximately 120 miles long and 80 miles wide. The elevation range 
in the drainage area from Alcova Dam to Glendo Reservoir varies from 8795 feet msl to 4635 feet 
msl (top of conservation pool). The primary vegetation is upland grasses. The relative density of 
the vegetation is sparse to moderate. The higher mountainous regions are densely vegetated with 
conifer and mountain grasses. 

4-01c. Tributaries. Significant North Platte River tributaries between Alcova Dam and 
Glendo Reservoir are Bates Creek, Casper Creek, Smith Creek, Otter Creek, Beaver Creek, Pole 
Creek, Deer Creek, Box Elder Creek, La Bonte Creek, and La Prele Creek. Plate 15 shows the 
contributing tributary basins to the North Platte River above Glendo Reservoir. Plate 16 displays 
miscellaneous hydrologic information regarding the tributaries. 
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4-02. Topography and Geology. From Alcova Dam, the North Platte River descends 2 miles 
through a widening valley to Gray Reef Dam From Gray Reef to Casper the river is superposed 
across many complicated structures involving sediment from Cambrian to Cretaceous. From 
Casper to Glendo the river meanders through a generally wider valley consisting of gently dipping 
soft gray Upper Cretaceous shales to Careyhurst, across Paleocene Fort Union clays to Douglas, 
and across White River volcanic ash beds and Miocene deposits of nearly the same character to 
Glendo Reservoir. From Glendo to Guernsey, the river has cut a shallow canyon in the 
Pennsylvanian and Permian limestone, sandstone, and shales. At Guernsey Dam, the river course 
is established in a broad valley cut in the flat-lying Oligocene and Miocene volcanic ash beds and 
sandstones. 

4-03. Soils. The soil types in the basin are influenced by several factors such as parent material, 
age, and presence of organic material. The soil in the mountainous areas is generally sandy loam 
and is conducive to good production in the mountain valleys. Top soil is shallow and organic 
content is low. Care must be used in most irrigated areas due to excessive alkalinity and salinity. 
The eastern portion of the basin from Guernsey to the state line has predominantly dark brown 
soils with higher fertility. 

4-04. Sediment. In general, the bed material of the North Platte River consists of sand and 
gravel. 

4-05. Climate. The climate of the Glendo Reservoir drainage basin is semi-arid. Most of the air 
masses reaching this area move in fiom the Pacific. The mountains to the west of the Glendo 
drainage basin are effective moisture barriers. About 50 percent of the annual precipitation 
occurs during the growing season of late spring and summer, April through July, mostly in 
thunderstorms. Monthly snowfall amounts are unusually uniform from November through 
February, and a bit heavier in March and April. Snow has occurred as early in the season as 
September and as late as early June. 

The basin experiences large diurnal and annual temperature ranges. This is due to the advent 
of both warm and cold air masses and the relatively high elevation which permits rapid incoming 
and outgoing radiation. The mean daily temperature averages about 7 1 degrees in summer and 22 
degrees in winter. Temperatures during winter months average a few degrees higher and summer 
temperatures average several degrees cooler than locations in the Missouri Valley to the east. 
Windy days are quite frequent during winter and spring months. Usually the stronger winds are 
fiom the southwest and this tends to raise the temperature because the air is moving downslope. 
Based on the 195 1- 1980 period, the average first occurrence of 32 degrees Fahrenheit in the fall is 
September 22 and the average last occurrence in the spring is May 22. Historical climatological 
data for Casper, Wyoming obtained from the National Climatic Data Center (NCDC) is presented 
in Table 4-2. 



Station CASPER WSO AP 

Countv NATRONA 

Sute WY 

II) 1570 

Elevation 5340.00 ft 

Table 4-2 
Historical Climatological Data for Casper, Wyoming 

Parameter 

Record Cnt 

Ltitude 42:55:00 Begin Date 

Longitude 106:28:00 End Date 

Summarv of Preci~itation. in inches 

PRCP. SNOW. TMIN. TMAX 

45 

97 

8 11948 

5 11992 

11 Av Month, 1 0.53 1 0.57 1 0.98 1 1.44 1 2.1 1 1 1.39 1 1.14 1 0.63 ( 0.90 1 0.92 ( 0.74 1 0.59 ( 11.98 11 



4-06. Hood History. On the mainstem of the North Platte River basin, major floods have 
occurred in 1909, 1922, 1923, 1924, 1965, 1970, 1971, 1973, 1983, 1984, 1991, 1995, and 1997. 
There were no abnormal discharge concentrations on the mainstem due to the physical 
characteristics of the basin with its mountain barriers, and the divergence and sandy composition 
of the drainage courses. The floods in 197 1 and 1973 were the only floods of any consequence 
since completion of the reservoir system in the North Platte Basin. 

4-06a. Flood of 1965. Heavy rains above Glendo were experienced during May and June. 
The recorded discharge at the Orin gaging station above Glendo Reservoir on 14 June far 
exceeded the previous maximum of record. The maximum daily inflow to Glendo was 18,840 cfs 
on 15 May. The average daily inflow for the month of May was 3,860 cfs. The Glendo Reservoir 
reached its maximum storage of the season of about 566,000 acre-feet, on 18 ~une, of which 
41,000 acre-feet was in the flood control pool. The flood storage was evacuated by 8 July at 
rates consistent with flood flows originating below Guernsey Reservoir. High flows between the 
state line and Bridgeport, Nebraska required that Glendo outflows be varied between 15 cfs and 
4,120 cfs through May and June to avoid flooding in this reach. Hydrographs of the actual 
regulation of the May-June 1965 floods are also displayed on Plate 17. 

4-06b. Hood of 1970. The seasonal mountain snowpack that drains into the North Platte 
River was much above average. Forecast into the river system increased from 139 percent of 
normal on 1 February to 174% on 1 May. On the 26'h of May the Glendo Reservoir pool reached 
a peak elevation of 4639.9 feet msl. With a falling pool, on the 1 1 th and 12th of June a major 
storm occurred in southeastern Wyoming. Rainfall ranged from 2 to 5 inches along the area of 
the North Platte River to as much as 6 to 10 inches along some of the tributaries. This resulted in 
143,500 of the 27 1,900 acre-feet total flood control zone being utilized. This was the highest 
pool level (elevation 4645.34 feet msl) attained since closure in 1956. The pool was in the flood 
control zone for 69 days. The peak inflow was 17,560 cfs on 13 June. Outflow from Glendo on 
this date was 500 cfs. Peak outflow for the events was 6,160 cfs on 6 August. Downstream 
flooding was prevented. See Plate 18 for Glendo Reservoir inflow, outflow and elevation during 
the 1970 flood. 

4-06c. Flood of 1971. The flood of May 1971 in the North Platte River basin was due to 
large rainfalls occurring during the week on 4 through 1 1 May. The streams were slightly swollen 
with lower elevation mountain snowmelt runoff. The week began with 2.5- to 3-inch rainfalls 
occurring on the 4th and 5th of May throughout the majority of the basin west of Mitchell, 
Nebraska. This rain thoroughly saturated the soil and caused the first peak. An additional 10 
inches of rainfall occurred later in the week in the Laramie h e r  basin, causing the second peak in 
the reach from Monill to Lewellen, Nebraska. The second peak caused substantial damage in the 
Laramie River basin and in the North Platte River basin in the reach from Ft. Laramie to Morrill, 
Nebraska. Flooding also occurred in the headwater of Lake McConaughy. 

Flood damages were observed along a 140-mile reach of the North Platte River. Total 
damages were estimated at $210,000 which was the worst flood since 1924 in the basin. Glendo 



Reservoir was credited with preventing an additional $940,000 in damages. Direct damage 
included flooded pastureland in the reach fiom Morrill to Lisco, Nebraska; a restaurant and trailer 
park were flooded and damaged at Terrytown, Nebraska; basements suffered seepage damage at 
Tonington, Wyoming and at Scottsbluff, Nebraska, basements were flooded and erosion damage 
to roads occurred. Table 4-3 indicates the peak stage and discharge at selected sites along with 
pertinent reservoir data for the 197 1 flood. See Plate 19 for Glendo Reservoir inflows, outflows 
and elevations during the 197 1 flood. 

Table 4-3 
1971 Flood Table - Peak Stages and Discharges 

Maximum of Reoord 



4-06d. Flood of 1973. The flood of May - June, 1973 on the North Platte River resulted 
primarily from snowmelt runoff from tributary streams including the Laramie River, the principal 
tributary to the North Platte River. With the exception of some isolated flash flooding on minor 
drainages, the flooding in the North Platte River basin was characterized by prolonged peak flows 
from small uncontrolled tributary streams. Inflow hydrographs, discharges, and reservoir 
elevations are displayed on Plate 20. 

Flooding in the North Platte River basin in Wyoming and Nebraska occurred concurrently 
with flooding in the South Platte River basin in Nebraska. Isolated flash flooding took place on 
May 9th, 1973 on a drainage course of the Lararnie River between the communities of Rock River 
and Bosler, Wyoming. The flash flood washed out a 20-foot high abandoned railroad grade, 
derailed 4 engines and 41 cars of a Union Pacific freight train, and swept an automobile off 
Highway 30, in Wyoming. Two passengers in the auto were drowned. Also notable was one 
unconfirmed report of a man drowned in the North Platte River near Scottsbluff, Nebraska. 
Minor lowland flooding occurred along the Bates, Deer, Horseshoe, Box Elder, and La Bonte 
Creeks which are rightbank tributaries of the North Platte River in Wyoming. Lowland flooding 
also occurred along the rnainstem of the river between Gray Reef Dam and Glenrock, Wyoming 
and from the Wyoming-Nebraska state line to North Platte, Nebraska, where the North Platte and 
South Platte Rivers converge. The extended warming trend throughout the North Platte River 
basin resulted in continuing snowmelt runoff during the remainder of May and through the month 
of June. The river between Alcova Dam and Glendo Reservoir remained at or near bankfull 
during June. 

Rural damages in the North Platte River basin were estimated from data obtained by field 
surveys and by interviews with property owners. Lands affected by flooding were primarily 
agricultural and timbered lands. Total area flooded in the North Platte River basin was estimated 
to be 40,000 acres. Approximately 30 persons were displaced by the flood. Urban damages were 
estimated at $40,000. Transportation losses in the North Platte River basin were estimated to be 
$400,000, primarily in the category of damage to railroads. Scattered reports of secondary road 
closings due to flooding on tributaries of the North Platte River were documented. Flood 
damages to crop and pasture lands and to irrigation structures totaled $560,000. Total damages 
sustained from the 1973 flood in the North Platte River basin were estimated at $1,000,000. 
Table 4-4 indicates the peak stage and discharge at selected sites along with pertinent reservoir 
data for the 1973 flood. Inflow hydrographs, discharges, and reservoir elevations are displayed 
on Plate 20. 

4-06e. Flood of 1983. Precipitation during the month of March of 1983 varied from 200 to 
400 percent of normal throughout the North Platte River basin. A 20 to 25 percent improvement 
was reported in basin snowpack (from 15 percent below normal in February). Heavy snows along 
Casper Mountain brought snowpack to a near record level for 1 April. Reservoir storage in 
Seminoe and Pathfinder Reservoirs were 158 and 135 percent of average, respectively. Ninety- 
one percent of the North Platte ownership was full, while the Kendrick Project and the Glendo 
Project users occupied 57 percent and percent of their ownerships, respectively. Runoff forecasts 
for the Alcova to Glendo reach were estimated at 157 percent of normal. 



Table 4-4 
1973 Flood Table - Peak Stages and Discharges 

June precipitation values ranged from 90 percent to 125 percent of normal fiom Pathfinder 
Dam to Kingsley Reservoir. However, the headwaters above Serninoe Reservoir in the North 
Park area of Colorado had precipitation reported at 190 percent of normal. No significant single 
runoff event occurred within the basin, rather the June precipitation was a result of random 
scattered showers throughout the basin. 



The operation of the North Platte system was effective in reducing four major flood peaks in 
addition to providing a significant flow reduction through the month of July. Holdouts from the 
North Platte Reservoir system were instrumental in reducing the gage height at the 
Wyorning/Nebraska state line by approximately 3 feet. The flow at the state line gage peaked on 
23 July at a stage of 6.57 feet, approximately 8,550 cfs. It was estimated that without the 
protection afforded by the North Platte Reservoir System, flows of 18,400 cfs and a stage of 9.5 
feet would have been experienced at the state line gage. 

Since construction of the reservoirs on the North Platte River, a gradual reduction in channel 
capacity has occurred due to channel changes and encroachment on the channel. The lower than 
normal river flows resulting from reservoir control and coincident low rainfall runoff have resulted 
in aggradation and braiding of the streambed. With the advance of channel deterioration and the 
continuation of low runoff years, vegetation growth has developed. Ranchers have also begun 
developing the area for agricultural and livestock feeding purposes. Actual operating experience 
during the spring and summer of 1983 have indicated channel capacities and nondamaging flows 
to be as noted in Table 4-5. During the Spring of 1995, discharges from Glendo Dam resulting in 
approximately 5,700 cfs, corresponding to a stage of 5.7 feet, at the Wyorning/Nebraska state line 
gaging station caused no discernable damages from Glendo Dam to Kingsley Dam Inflow 
hydrographs, discharges, and reservoir elevations aie displayed on Plate 21. 

Table 4-5 
1983 Flood Channel Peaks, Capacities and Nondamaging Flows 

4-06f. Flood of 1984. The major flooding in the basin occurred on the tributary streams and 
on the North Platte River upstream from Serrdnoe Reservoir. The high water conditions 
experienced downstream from the North Platte Reservoirs were prompted by two factors: 



a. The total system storage for the reservoirs on the North Platte River of 2,305,000 acre- 
feet on 1 March 1984 was the highest carryover value since Glendo Reservoir was Wed in 1959. 0 Some of this storage was vacated during March and April prior to the high runoff. 

b. The average snowwater content for the eleven stations upstream from Seminoe 
Reservoir established a maximum 1 May record of 26.2 inches. 

The high sustained flows through the Casper, Wyoming reach and downstream fiom Guernsey 
Reservoir, however, caused no significant damage. Complaints were received regarding basement 
flooding, channel erosion, pasture flooding, and adverse effects on recreation. 

To accommodate the fluctuations in flows .from the Laramie River and the demand for 
irrigation deliveries, the releases fiom Glendo Reservoir were adjusted to provide downstream 
flood control. Adjustments in the releases .from Glendo Reservoir were issued by the Omaha 
District to target flows passing the Wyoming-Nebraska state line gaging station as follows: 

14 May - 7,500 cfs 
17 May - 8,000 cfs 
15 June - 7,500 cfs 
19 June - 7,000 cfs 
22 June - 6,500 cfs 

The flood storage zone was occupied for 5 1 days. On 5 July, the responsibility for 
determining the release rates from Glendo Reservoir was returned to the Bureau of Reclamation. 
The elevation restriction imposed for Glendo Reservoir in December 1983 (elevation 4650 ft msl) 
reduced the available flood storage to 80 percent and precluded the use of the spillway and 
surcharge storage zone. The reservoir storage and the inflow/outflow hydrograph for Glendo 
Reservoir are illustrated on Plate 22. As a system, the North Platte River Reservoirs reduced the 
peak flow Wyoming-Nebraska state line by 18,430 cfs. Actual peak flow at the state line gage 
was 8,370 cfs; natural peak flow was calculated to be 26,800 cfs. 

Because of the high stages of the Missouri River tributaries after the spring flooding, the 
snowpack that remained in the eastern slopes, and the high pool elevations of the reservoirs in the 
North Platte River basin, the Governor of Nebraska requested that the Corps construct advance 
measures projects at Bridgeport, Scottsbluff, and North Platte, Nebraska. Field investigations 
were performed and proposals developed for each site. After review of the proposed project for 
Bridgeport, the locals performed the necessary work themselves and brought their levee system 
up to the required specifications. The project developed for Scottsbluff was approved by the 
Office of the Chief of Engineers; however, the local assurances could not be obtained. Because 
the project lacked local support, it was not completed. The advance measures project for North 
Platte was approved, subject to imminent need. It was not constructed because the high water 
conditions did not materialize. A total of $9,175 was expended the investigation and 
preparation of the advance measures projects in the State of Nebraska. No significant damage 
was reported in the North Platte River basin. 



4-06g. Flood of 1991. Heavy precipitation in the North Platte River basin directly upstream 
of Glendo Reservoir in early June caused the pool to enter the flood control zone. Releases were 
increased fiom 16 cfs on 5 June to a maximum of 3,160 cfs on 8 June. Inflows, which had been 
steady at approximately 1,500 cfs, rose to a maximum of 5,858 cfs on 3 June. The pool was in 
the flood control zone fiom 2 June to 29 June. No damages were incurred downstream 

4-06h. Flood of 1995. Large snowfall amounts in mid-May downstream of Alcova Dam set 
the area for larger than normal snowmelt runoff. The upstream projects, Seminoe and Pathfinder, 
were only 30 to 40 percent full, so releases from those projects was kept minimal. 

June 1 snowfall amounts at Casper mountain snow pillow station was 26.0 inches of snow 
water equivalency. The 30-year average for June 1 at the station is 3.5 iriches. Likewise, the 
Reno Hill snow pillow station registered 24.1 inches June 1, with a 30-year average of only 2.9 
inches. 

Glendo entered the flood control pool May 21 at 1400 hours MDT. Releases were 0 cfs 
and inflow was 4,700 cfs. The Corps increased releases to 3400 cfs, full power plant capacity, 
over a 4-day period. Reclamation issued a press release outlining the releases and advised citizens 
to remain alert to changing river and reservoir conditions. 

Large rains in the upper Laramie River basin downstream of Glendo Dam caused inflows 
into the Grayrocks Reservoir, owned and operated by Basin Power Electric, to increase fiom 950 
cfs to 3,000 cfs. The releases were uncontrolled fiom Grayrocks. Therefore, releases fiom 
Glendo were reduced to minimize downstream flooding. 

The discharges fiom Glendo were eventually increased to 3,200 cfs to lower the pool. See 
Plate 23 for the inflow hydrograph, discharges and reservoir elevations. 

The North Platte River gaging station at the state line peaked at a stage of 5.72 feet and a 
discharge of approximately 5,700 cfs. No damages were incurred in downstream cities due to 
releases. Refer to Table 4-6 for peak discharges, natural and regulated, fiom the 1995 flood. 

Table 4-6 
1995 Flood Natural and Regulated Peaks 



4-06i. Flood of 1997. In April 1997, two Corps personnel traveled to Scottsbluff Nebraska 
to assess the flood impact potential as part of Emergency Management Advance Measure 0 Program The results of the field reconnaissance and ensuing HEC-2 model runs indicated that 
the Scottsbluff proper area had an in-channel conveyance capacity of approximately 10,000 cfs. 
The Cottonwood Glen housing development located upstream, northwest of Scottsbluff proper, 
would receive some damages fiom North Platte River flows exceeding 6,000 cfs. No advance 
measure construction (e.g. dike, channel cutoff, levee) was initiated. Flows exceeding 6,000 cfs 
do inundate some biking/wallcing trails in the Scottsbluff area. 

Several considerations are given in determining releases fiom Glendo Dam: 1) incremental 
inflows downstream fiom Glendo Dam and upstream of the re-regulating Guernsey Dam, which 
has a total storage capacity of only 30,000 acre-feet; 2) downstream irrigation canal diversions 
fiom the North Platte River; 3) releases fiom Grayrocks Dam on the Laramie River; and 4) 
incremental inflows between Guernsey Dam and the Nebraska communities along the North Platte 
River including Mitchell, Scottsbluff, Bridgeport, Lisco, and Lewellen. 

Glendo Reservoir entered the flood control pool 3 1 May at 0600 hours MDT. The discharge 
was 3,000 cfs. The inflows into Glendo Reservoir rose fiom 4,500 cfs on 30 May to over 5,300 
cfs on 1 June. Inflows remained high and were expected to remain high due to the upper 
reservoir system releases. Glendo releases were increased to 3,700 cfs on 3 June but were later 
reduced back to 3,000 cfs the same day to ease downstream concerns. The North Platte River at 
Bridgeport was peaking at the time fiom large localized rains. Residents were concerned that 
increased Glendo releases would add to the flooding. 

On 5 June, the North Platte River flows at Bridgeport had peaked and the Bureau of 
Reclamation had decided to increase upper system (Serninoe, Pathfinder, Alcova, Gray Reef) 
releases. In response, the Corps increased Glendo releases to 4,000 cfs. Glendo inflows were 
4,760 cfs. 

On 9 June, with upper system releases maintained and the downstream channel showing 
adequate capacity, the Glendo releases were increased to 5,000 cfs. The Kingsley Dam/Lake 
McConaughy manager voiced his concerns that high peaking South Platte River flows along with 
the high North Platte River flows would force him to increase Kingsley Dam increases and add to 
the peak on the Platte River. The Corps would monitor the situation, and if needed, reduce 
Glendo releases by 2,000 cfs to 3,000 cfs for a 5 to 7 day period to reduce downstream flooding. 

On 1 6 June, the Kingsley D a a a k e  McConaughy manager informed the Corps that Federal 
Energy Regulatory Commission (FERC) had given permission to store an additional 60,000 acre- 
feet in Lake McConaughy. Thus, no release reductions fiom Glendo Dam were necessary. 

On 19 June, releases fiom Glendo Dam were increased 1 50 cfs to a total of 5,150 cfs. The 
increase was needed to stabilize Guernsey Reservoir. No increase in Guernsey Reservoir release 
resulted. 
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On 26 June, the Platte River peaked past the areas of Kearney, Grand Island, and Cozad, 
-LCT 

Nebraska. Glendo Reservoir releases were increased to 5,500 cfs to begin evacuating water from 
the flood control pool. 

On 3 July, silt run operations began. Glendo Reservoir releases were lowered to 1,400 cfs for 
a 5-day period to draw Guernsey Reservoir down. Glendo Reservoir releases were then increased 
to 5,500 cfs to flush sediment from Guernsey Reservoir to the channel banks of downstream 
irrigation canals. The Glendo Reservoir discharge of 5,500 cfs was maintained until Glendo 
Reservoir exited the flood control pool on 25 July. 

Maximum pool attained was 4,639.24 ft msl on 9 July. Maximum daily inflow was 5,964 cfs 
attained 16 June. See Plate 24 for the inflow hydrograph, discharges, and reservoir elevations. 

4-07. Runoff Characteristics. Plates 46 and 47 display the storage volume probabilities and 
pool elevation probabilities, respectively, for Glendo Reservoir. The volume probabilities are 
determined by 1) selecting the consecutive high 1-day, 15-day, 30-day, and 60-day daily storages 
for each year (1958- 1993) and 2) using Log Pearson Type III analysis to determine the 
corresponding frequencies. The closeness of the four curves on Plate 46 indicate how Glendo 
Reservoir storages have not fluctuated a great deal historically. Plate 48 shows the historical pool 
elevations for Glendo Reservoir. Plates 49 and 50 show historical maximum daily elevations, 
inflows, and outflows and historical monthly inflows, respectively. 

4-07a. Infiltration Losses. The estimated infiltration rate of the soil from Alcova Dam to 0 
Glendo Dam varies from .15 inches per hour to .50 inches per hour. 

4-07 b. Streamflow. Tables 4-7 and 4-8 present USGS station data relating to Glendo Dam 
and Reservoir. The frequencies were estimated using the USGS historical flow information 
retrieved from the WATSTOR database and Log Pearson Type 111 analysis with the USGS 
program J407. No refinements to the frequency curves were made. It should be noted that these 
estimates are preliminary as analyzed curves were derived using regulated flows. The flow in the 
North Platte River has a seasonal pattern. During the winter, there is very Little flow. The river 
develops an ice cover, but a flow continues based on the release from Gray Reef. In the early 
spring, the melting of snow in the mountains is accompanied by precipitation which causes the 
river to rise. 



Table 4-7 
North Platte River and Tributary Peaks 

Note: Frequency of peak was not calculated for streams with records less than 30 consecutive 
years. 
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Table 4-8 
North Platte River and Tributary Flow Frequencies 

Note: All stations have at least 30 years of continuous record. Preliminary estimates of frequency 
based on analytical analysis of regulated flows. 0 

4-07c. Travel Times. North Platte River flow travel times vary depending on the flowrate in the 
river. Table 4-9 illustrates near bankfull travel times. 

4-08. Water Quality. The major contribution to water quality occurs in the Gray Reef to Glendo 
river section, which is one of the more heavily populated areas of Wyoming. Providing a live flow in 
the river year-round, significantly increases winter flow past Casper, Douglas, and other communities. 
Water quality is monitored at a number of sites in the watershed by the United States Geological 
Society. Frequency and location of sampling varies each year as funding is available. 

4-09. Channel and Floodway Characteristics. The channel length downstream of Glendo Dam to 
the headwaters of Guernsey Reservoir is approximately 20 miles. The capacity of the downstream 
channel is 10,000 cfs. Rating curves for stations upstream and downstream of Glendo Dam are 
presented on Plates 25 through 41. Discharge relationships of key stations upstream and downstream 
of Glendo Dam are shown on Plate 42. The locations of the stations are shown on Plate 43. Additional 
flow from the Laramie River below Guernsey may cause Glendo releases to be reduced to maintain a 
safe channel capacity flow at the Wyorning/Nebraska state line to avoid flooding in Scottsbluff and 
Gering, Nebraska. Refer to Table 4-5 for downstream channel capacities and non-damaging flows. No 
other significant channel restrictions or encroachments are currently present. 



Table 4-9 
North Platte & Laramie River Travel Times 

W/NE state line 

4-10. Upstream Structures. Dikes upstream of Glendo Dam are discussed in Section 2-03b and 
upstream Dams and Reservoirs are referenced in Section 3-04. Non-Reclamation structures 
between Alcova and Glendo consist of the Arnoco oil refinery diversion dam at Casper, the Dave 
Johnston Powerplant water intake near Glenrock, municipal water intakes, highway bridges, 
railroad bridges, and pipeline crossings. 

4-11. Downstream Structures Between Glendo Dam and Guernsey Reservoir. Besides the 
Glendo Powerplant and outlet works, the Bureau of Reclamation has three low water crossings 
in the river between Glendo Dam and the Glendo Powerplant. One is used by Reclamation to 
permit access to and maintenance of the Glendo Dam low flow outlet and the base of the dam 
One is no longer used for access by vehicles but has pedestrian access across a foot bridge. The 
other low water crossing provides recreational access to Reclamation and state lands across the 
river fiom the powerplant. A private bridge exists across the river several miles below Glendo 
Dam 



4-12. Economic Data. 

4-12a. Population. Census information on the State of Wyoming, counties, and cities are 
presented in Table 4- 10. 

Table 4-10 
State of Wyoming Census Information 

4-12b. Agriculture. The major crops of the North Platte Valley below Guernsey Dam are 
sugar beets, dry edible beans, corn, and alfalfa hay. 

4-12c. Flood Damages. Total flood damages prevented by the North Platte River projects 
are shown in Table 4- 1 1. 

IV- 16 



1967 
1 968 
1 969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1889 
1990. 
1991 
1992 
1993 
1994 
1995 
1996- 

Note: The Corps of Engineers officially began calculating flood damages p r m t e d  for nowflood control projects 
on the North Platte River system in 1976. 
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V - DATA COLLECTION AND COMMUNICATION NETWORKS. 

5-01. Hydrometeorological Stations. 

5-Ola. Facilities. Plate 43 displays the USGS streamflow stations and Natural Resources 
Conservation Service (NRCS) hydrometeorological stations in the Platte River basin. Hydrologic 
inflow forecasting is discussed in Section 6-0 1. 

5-Olb. Reporting. Data Collection Platforms (DCPs) are located at streamflow stations are 
shown on Plate 43. River stages are transmitted via telemcey and are received in the Corps 
Water Control Offce. Reclamation's Wyoming Area Office computes daily inflow, storage and 
outflow at the Reclamation projects upstream and downstream of Gkndo Dam The USBR 
maintains the hourly elevation and storage and daily computed inflow and outflow data on its 
VAX computer in its Billings, Montana regional office. The Natural Resource Conservation 
Service (NRCS) maintains the snow course and snow pillow information on its computer database 
in Portland, Oregon. The National Weather Service (NWS) in Cheyenne, Wyoming dintains a 
database of all observer readings. The Omaha District, Corps of Engineers, Water Control office 
accesses the Reclamation's database daily and the NRCS database at least monthly to download 
data. The NWS office transmits observer precipitation readings via facsimile each month and after 
significant events. Plates 44 and 45 display the precipitation and snow course stations in the 
North Platte River basin, respectively. 

0 5-02. Water Quality Stations Monthly wates quality samplings were obtained by the USGS in 
cooperation with the Wyoming State Department of Enviromntal Quality and Reclamation fiom 
1984 to 1991 at Deer Creek in the canyon, near Glenrock, WY and at the North Platte River at 
Orin, MN. The samplings were obtained to detect chemical, microbiological and pesticide 
amounts. The watex quality data are stored in the USGS database WATSTOR a 4  the EPA's 
database STORET. 

5-03. Sediment Stations At the present t h e ,  no sediment sampling is done between Alcova 
Dam and Guernsey Reservoir. 

5-04. Recording Hydrologic Data. Historical average daily records are stored on the USGS 
permanent database WATSTOR. The Corps Hydrology and Water Control Of£ice also stores the 
historical and real-time information in their HECDSS database. 

5-05. Communication Network. Flood control operations will be initiated by the Reclamation's 
Wyoming Area Projects office staff under the direction and regulation of the Corps' Hydrology 
and Water Control Section, Omaha District, in Omaha, Nebraska. 



If increased releases from the PO werplant and/or river outlet works are required, and these 
will cause flooding downstream, the Casper Control Center will ensure that all local downstream 
residents and public agencies are contacted. The Communications Directory is shown in 
Appendix A. 

0 
5-06. Communication Between Redamation and the Corps. 

5-Ma. Regulating Office with Area Office. The Corps of Engineers has flood control 
regulating responsibilities of Glendo Dam and Reservoir. The USBR Wyoming Area office will 
contact the Casper Control Center who will then contact the Corps' Water Control Section via 
telephone when the pool has entered the flood control pool to receive release regulation 
instructions. All release orders will be provided in writing. The information to be reported should 
include: 

1) Current reservoir water surface elevation; 

2) observed rate of filling of reservoir, 

3) Weather conditions in the vicinity - past, present, and predicted; 

4) Discharge conditions of the North Platte River above and below the reservoir, and 

5) Known conditions at Guernsey Dam and Reservoir and discharge through Guemsey 
Powerplant and outlet gates. 3 0 

5-06b. Communication Between Redamation and Others. Reclamation's Wyoming 
Area Wice is charged with making the appropriate communications regarding potential flood 
control releases. The Area M c e  and the Corps will coordinate the contacting of the appropriate 
county and city emergency operations offices. 

5-07. Reporting Instructions. Reference the Field Working Agremmt, Appendix B, Exhibit 
n. 

5-08. Warnings. Reference Appendix A for the Communications Directory. 



VI - HYDROLOGIC FORECASTS 

6-01. General. Reservoir inflow forecasting is completed on a routine basis. Reclamation 
provides a monthly inflow forecast for April-July snowmelt runoff. The forecasts are completed 1 
February,l March, 1 April, and 1 May each year. Spring runoff is composed of a combination of 
three components: 1) existing soil moisture during October and November prior to the winter 
fieeze, referred to antecedent runoff: 2) the winter snowfall, referred to as snowpack; and 3) the 
spring rainfall during the months of April, May, and June, referred to as precipitation. Multiple 
linear regression correlation studies were made relating independent variables (antecedent runoff, 
snowpack, and precipitation) to the dependent variable (April through June runoff). The forecast 
development was based on thirty years (1 966 to 1995) of data. 

The USBR, NRCS and Corps complete independent inflow forecasts. To ensure that the 
values calculated are independent, the forecast methods are not shared between agencies. The 
three agencies' forecasts are all listed on the USBR monthly bulletin that is distributed to all 
interested parties. The USBR uses their forecast to determine necessary releases so as not to 
encroach into the flood control pool. The NRCS uses their forecast to ascertain the accuracy of 
their snow stations and overall snowmelt runoff. The Corps of Engineers uses their forecasts to 
anticipate if encroachment into the flood control pool will occur. And if encroachment will occur, 
the Corps uses the forecast to determine the extent of releases necessary for flood control 
regulation. 

0 6-01a. Role of Corps. The Water Control office is responsible for providing their in-house 
April-June inflow forecasts for Glendo Reservoir each month starting 1 February to 1 May. The 
original forecasting procedure was developed in November of 197 1 and updated in September of 
1973. The forecast procedure was updated in early 1996 and was utilized during the 1996 runoff 
season. Inflow forecasting is dependent on drainage basin events plus releases by Reclamation 
fiom the upstream reservoir system 

a. Dependent Variable. Natural incremental runoff downstream of Alcova Dam is the 
dependent variable in the forecast procedure. The natural incremental runoff is the inflow to 
Glendo Dam less releases lagged from upstream Alcova Dam 

b. Independent Variables. 

1. Antecedent Runoff. Natural incremental inflow during October and November 
represents initial moisture conditions prior to snowpack and spring precipitation. The antecedent 
runoff is calculated similarly to the natural incremental runoff. 

2. Snowpack. Snowpack snowwater content data is available fiom the Natural 
Resources Conservation Services (NRCS) SNOTEL (SNOW TELemetry) system The seven 



snow stations used in the forecast procedure are Boxelder, Buck Creek, Casper Mountain, 
LaBonte, LaPrele, Reno Hill, and Windy Peak. 

3. Spring Precipitation. Precipitation data for the months of April, May, and June were 
obtained from the NRCS. The three precipitation stations used in the forecast procedure are 
Casper WSO AP, Gas Hills 4E, and Glenrock 5ESE. 

6-01b. Role of Other Agencies. Computer programs are utilized by the Water and Land 
Operations Division at the Wyoming Area Office each October to develop water supply forecasts 
and operation plans for North Platte River reservoirs, which include Glendo Reservoir. These 
operation plans are published in the Annual Operating Plan. Operating plans are prepared for the 
reasonable maximum, most probable, and reasonable minimum conditions of water supply and 
requirements. The plans are restudied and revised during the first week of February, March, 
April, and May to reflect new information and changing conditions. The plans serve as a general 
guide to assist in management decisions of the North Platte River Projects. The plans also help to 
use the most probable water supply without jeopardizing operations should either reasonable 
maximum or reasonable minimum conditions occur. 

6-02. Flood Condition Forecasts. 

6-02a. Requirements. Reclamation and the Corps both rely on the NWS forecasts during 
the summer months for information on severe rainstorms which could potentially cause flood 
conditions. 

- 6-02b. Methods. The Corps accesses the NWS forecasts via telephone modem and the 
internet several times each day. 

6-03. Conservation Purpose Forecasts. Under the requirements of the Reclamation Reform 
Act, most of the irrigation districts having contracts to receive water from Glendo Reservoir are 
required to prepare and submit conservation plans to Reclamation. Forecasts are provided to 
water user entities to encourage water conservation and management. Individual storage and 
carryover storage accounts for Glendo contractors encourage water user entities to conserve 
water and carry it over for use in subsequent years. These forecasts are solely the responsibility 
of the USBR. The USBR has the responsibility of regulating the project in all zones except the 
authorized flood control zone which extends from elevation 4635 to 4653 feet msl in Glendo 
Reservoir. 

6-04. Long-Range Forecasts. See sections 4-07 and 6-0 for discussion on inflow forecasts. 

6-05. Drought Forecast. Neither the USBR or the Corps calculate drought forecasts for Glendo 
Dam and Reservoir. 



VII - WATER CONTROL PLAN 

7-01. General Objectives. The objective of the water control plan is the prevention or reduction 
of flood damages along the North Platte River in Wyoming and Nebraska £rom Glendo Dam to 
Lake McConaughy (Kingsley Dam). Storage accumulated in the flood control operation of 
Glendo Reservoir shall be evacuated as rapidly as practicable consistent with downstream 
limitations. Exhibit I in Appendix B, Flood Control Regulations, Part 208, outlines the authority 
and responsibilities pursuant to flood control regulation of Glendo Dam and Reservoir. Plate 51 
shows a schernatic of Glendo Resavoir storage zones. The Reservoir Regulation schedule is 
located on Plate 52. The schedule should be used in accordance with paragraphs (a) through (e) 
of the Flood Control Regulations. Flood control releases fkom Glendo Dam shall be scheduled as 
required to pass Alcova Reservoir outflows together with that portion of the incremental flow 
originating between Alcova and Glendo Reservoirs 

7-02. Constraints. The maximum outlet works discharge is 13,000 cfs. The maximup spillway 
discharge is 10,335 cfs. The maximum safe channel capacity between Glendo Dam and Guernsey 
Reservoir is 10,000 cfs. Guernsey Reservoir has virtually no storage capacity. Thus, any releases 
fkom Glendo Dam will ultimately be pass through Guernsey Dam North Platte River channel . 

capacities and non-damage flows are shown in Table 4-5 and discussed in paragraph 4-09. 

7-03. O v e d  Pian for Water Control. The Fkkl Working Agreement between the Corps a& 
Reclamation, Appendix B Exhibit 11, describes working relationships and responsibilities between 0 the two agencies. Located in Appendix B, E w i t  IU is a Memrandum of Understanding . 
between the Corps and Reclamation written after the 1983 North Platte River flood. 

7-04. Standing Instructions to Faality Manager. The Standing Instructions to the fstcility 
manager for flood control regulation of Glendo Dam and Reservoir during periods when 
conununications fail is located in Appendix B, Exhibit IV. 

7-05. Flood Control. . . .  

7-05% Norrnal Flood Control Regulation. No- flood control regulation is defined to 
occur when the reservoir elevation is in the flood control pool (4635.0 feet to 4653.0 feet m l )  
and when 1) supervisory control is functioning and telephone or radio communication between 
the Wyoming Area Office and the Corps in Omaha is available or when 2) telephone and radio 
communication is not available but hydrologic and meteorological conditions are such that 
flooding, flood damages or rapid pool elevation increases are not anticipated. Instructions for 
normal regulation for flood control are located in Standing Instructions (see Appendix B, Exhibit 
N). 



7-05b. Emergency Flood Control Regulation. Emergency flood control regulation will 
only occur if 1) The Wyoming Area Office cannot communicate with the Corps; 2) the Wyoming 
Area Office loses supervisory control of Glendo Dam; or 3) the facility manager cannot 
communicate with the Corps or the Wyoming Area m c e .  Regulation action other than required 

0 
in the latest available regulation orders may be necessary in order that the project may properly 
fulfill its objective of flood control. Instructions have been formulated to provide as high a degree 
of flood protection as practicable, within the safe capability of the project, and based only on 
meteorological and hydrologic conditions of which the facility manager has knowledge. The 
instructions for emergency regulation for flood control are also located in the Standing 
Instructions (see Appendix B, Exhibit N). Included in the Standing Instructions is Figure C- 1, 
Emergency Regulation Schedule. 

7-06. Recreation. No special releases or constraints for recreation exist. 

7-07. Water Quality. Compliance with Public Law 92-500 requires that all federal facilities be 
managed, operated, and maintained to protect and enhance the quality of water and land resources 
through conformance with applicable federal, state, interstate, and local substantive standards. 

Glendo Reservoir impounds sediment, aids in pollution abatement, and improves the quality 
of municipal and industrial water. The major contribution to water quality occurs in the Gray - 

Reef to Glendo Dam river section, which is one of the more heavily populated areas of Wyoming. 
Providing a minimurn flow in the river year-round in accordance with public law significantly - 

increases winter flows past Casper, Douglas, and other communities. These releases an normally 
accomplished through conservation releases which are the responsibility of the USBR 

7-08. Fish and Wildlife The Wyoming Game and Fish department patrols the area to monitor 
compliance with Fish and Wildlife and boating regulations and stocks Gkndo Resemoir with fish. 
The flow of water below Glendo is critical during the hot summer months in so far as fish habitat 
is concerned. Currently Reclamation is not required to follow any special regulation provisions 
that may alleviate or respond to emergency conditions, such as fish kills, flow augmentation for 
pollution abatement, or aesthetics. No mandated minimum instream flows are required below 
Glendo Dam Historically, at the close of the irrigation season, Glendo Powerplant was shut 
down for the winter and all releases fiom Glendo Reservoir were discontinued until the following 
spring. However, in 1992 Reclamation installed a low flow outlet works in the dam which allows 
for low flows to be released for fish and wildlife habitat improvement below the dam The low 
flow outlet has been operated to provide flows of approximately 25 cfs throughout the year since 
March 24, 1993. 



7-09. Water Supply. The Amended Supreme Court decree (1953) between Wyoming, 
Nebraska, and Colorado allows for the use of a maximum of 40,000 acre-feet per year of Glendo 0 water for irrigation. Of this amount, 15,000 acre-feet is available for irrigation in Wyoming. 
Below Guernsey, 25,000 acre-feet is available for irrigation in western Nebraska. 

7-10. Hydroelectric Power. Reclamation is responsible for all hydropower generation at 
Glendo. Power generation is incidental to the primary purposes of regulating river flows for 
irrigation and flood control. The minimum head needed for power generation is reservoir 
elevation 4570.00 feet msl. 

7-11. Navigation. The North Platte River is classified as a non-navigable river. 

7-12. Drought Contingency Plans. Currently, Glendo Reservoir does not have a drought 
contingency plan. 

7-13. Flood Emergency Action Plans. Reclamation's SOP contains an Emergency 
Preparedness Plan section, complete with notification procedures and 21 inundation maps which 
cover from Glendo Dam to Lewellen, Nebraska. 

7-14. Deviation from Normal Regulation. The District Commander is occasionally requested 
to deviate from normal flood control regulation of the Reservoir. Prior approval for a deviation is 
required from the Missouri River Region Engineer except as noted in Section 7-14a. Deviation 
requests usually fall into the following categories: 

7-14a. Emergencies. Examples of some emergencies that can be expected to occur at a 
project are: drowning and other accidents, failure of the operation facilities, chemical spills, 
treatment plant failures and other temporary pollution problems. Water control actions necessary 
to abate the problem are taken immediately unless such action would create equal or worse 
conditions. The District must inform the Missouri River Region as soon as practicable. The 
District will prepare a written confirmation of the deviation and a description of the cause and 
furnish it to the Missouri River Region water control manager. 

7-14b. Unplanned Minor Deviations. There are unplanned instances that create a 
temporary need for minor deviations from the normal flood control regulation plan, although they 
are not considered emergencies. Construction accounts for the major portion of these incidents 
and typical examples include utility stream crossings, bridge work, and major construction 
contracts. Deviations are sometimes necessary to carry out maintenance and inspection of 
facilities. Requests for changes in release rates generally involve time periods ranging from a few 
hours to a few days. Each request is analyzed on its own merits. In evaluating the proposed 
deviation, consideration must be given to upstream watershed conditions, potential flood threat, 
condition of the reservoir, water supply demands, fishery and instream flows, and alternative 
measures that can be taken. In the interest of maintaining good public relations, requests 
generally are complied providing there are no foreseen adverse effects on the overall regulation of 

VII- 3 



the project for the authorized purposes or adverse environmental consequences. Approval for 
these minor deviations normally will be obtained fiom the Missouri River Region office by 
telephone. Written confirmation explaining the deviation and its cause will be furnished to the 
Missouri River Region water control manager. 

0 

7-14c Planned Deviations. Each condition should be analyzed on its merits. Suficient 
data on flood potential, reservoir and watershed conditions, possible alternative measures, benefits 
to be expected, and probable effects on other authorized and useful purposes, together with the 
District recommendation, will be presented by letter or facsimile to the Missouri River Region for 
review and approval. 

7-15. Rate of Release Change. Table 7-1 displays the normal allowable rate of increase and 
decrease in releases of the Glendo Powerplant. 

Table 7-1 

Schedule for Shutdown of the North Platte River 
Glendo Powerplant Discharge 

End of Irrigation Season 

1. Discharge can be reduced to 1,500 cfs at any desired rate. 

2. When dropping below 1,500 cfs, use the following schedule: 
Assume that 1,500 cfs is reached at 6:00 a.m. 

A. Discharge 1,500 cfs, 3-hour minimum, to 9:00 a.m 

B. Discharge 1,000 cfs, 2-hour minimum, to 1 1:00 a.m. 

C. Discharge 500 cfs, 2-hour minimum, to 1 :00 p.m. 

D. Discharge 350 cfs, 2-hour minimum, to 3:00 p.m 
(Requires outlet gate open 4-112 inches). 

E. Discharge 260 cfs, 2 days (48 hours) 
No peaking periods should be introduced into this step. 
(Requires outlet gate open about 3-112 inches). 

F. Shut off discharge to 0 cfs. 



8-01. General. Overall effects and benefits from the projects include mainly irrigation and flood 
control. Secondary benefits include recreation, power generation, fish and wildlife conservation, 
sediment retention, pollution abatement, and improvement of the quality of municipal and 
industrial water supply. 

8-02. Flood Control. 

8-02a. Spillway Design Flood. The spillway design flood for Glendo Dam and Reservoir 
was developed by the Bureau of Reclamation. The spillway design flood is a rare hypothetical 
flood composed of a snowmelt component from the drainage area above Pathfinder Reservoir and 
a rainstorm flood component from the drainage area between Alcova Dam and Glendo Dam The 
flood has a peak inflow of 180,000 cfs and 15-day volume of 849,000 acre-feet. The flood was 
routed through the reservoir assuming the reservoir to be at the bottom of the flood control zone 
at the beginning of inflow, outflow equal to inflow until inflow exceeded 10,000 cfs, and 
discharge limited to 10,000 cfs until storage level reached the spillway crest, elevation 4653.0 feet 
msl. This routing resulted in a maximum water surface of 4669.0 feet msl and a maximum 
combined outlet works and spillway discharge of.23,185 cfs. This flood routing is illustrated on 
Plate 54. 

8-02b. Project Design Flood. The Standard Project Storm and Flood (SPF) for the 
Glendo drainage area developed in 1949 was used in determining the flood control storage 
requirements for Glendo Reservoir. The SPF has a peak discharge of 125,800 cfs and a total 
flood volume of 368,000 acre-feet. The SPF was routed through Glendo Reservoir assuming the 
reservoir level was at the base of the flood control zone at the beginning of the flood, that Alcova 
releases would be reduced to required Gray Reef minimum flows (Alcova water in transit at 
beginning of flood would contribute to Glendo inflow), and that Glendo Reservoir would be 
operated such that outflow would equal inflow until 10,000 cfs was being released. This routing 
results in a maximum storage of 270,000 acre-feet in the flood control pool. It was recommended 
that 275,000 acre-feet of flood control space be provided. This total storage capacity provides 
5,000 acre-feet for operational lag time at the Alcova and Glendo Dams. The design routing is 
illustrated on Plate 53. 

The standard project flood was also routed utilizing the regulation schedule (Plate 52) and 
the January 1965 capacity tables. This routing, referred to as the Reservoir Design Flood 
Routing, is shown on Plate 55. This routing resulted in a maximum water surface elevation of 
4653.6 feet msl and a maximum storage of 806,290 acre-feet. 

8-02c. Probable Maximum Flood. The original Inflow Design Flood (IDF), otherwise 
referred to as the spillway design flood, was approved on June 22, 195 1, and resulted in a peak 
inflow of 180,000 cfs with a 15-day volume of 849,000 acre-feet. This flood was based on the 
transposition and adjustment of the Warrick, Montana storm on June 2-8, 1906 to the surface 

0 drainage area between Alcova and Glendo Dams. The flood event consisted of a rainfall induced 
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flood superirnposed upon a snowmelt flood. Rainfall duration was 9 hours. Refer to Paragraph 
8-02a and Plate 54. 

A revised IDF, now termed a Probable Maximum Flood (PMF), for Glendo Dam and 
Reservoir, dated April 28, 1989, has been prepared, reviewed, and approved by Reclamation's 
Denver Office. The PMF consists of a June general rain-on-snow flood (72-hour duration) for the 
intervening area between Pathfinder Dam and Glendo Dam, a concurrent flood between Seminoe 
Dam and Pathfinder Dam, and a concurrent flood above Seminoe Dam The three floods have the 
characteristics listed in Table 8- 1. 

Table 8- 1 

PMF Flood Peak Discharges and Volumes 

The hydrographs for the PMF are shown on Plates 56 through 58. The PMF and concurrent 0 
floods were routed through each of their respective dams assuming: 1) an initial reservoir water 
surface elevation of 6357.00 feet msl at Seminoe Dam, 5850.10 feet msl at Pathfinder, and 
4635.00 feet msl at Glendo Dam (all top of active conservation storage); 2) the two Glendo 
powerplant units were not discharging at the time; 3) the Glendo river outlet works was flowing 
at a maximum discharge of 13,000 cfs; and, 4) the Glendo Dam uncontrolled spillway discharging 
a maximum flow of 10,335 cfs. During the routing of the PMF, Glendo Dam is overtopped by 
8.18 feet for a maximum duration of 180 hours. 

It was assumed that during the PMF event, operations of the Glendo powerplant and river 
outlet works would consist of full releases of the 2 power units until 6,600 cfs discharge was 
reached at the river outlet works. At that time, the power units would be shutdown, and 
discharge would continue up to a maximum of 13,000 cfs out of the river outlet works only. As 
the reservoir water surface elevation continued to rise above 4653.00 feet above msl (spillway 
crest), discharge would increase accordingly from the dam's uncontrolled spillway. 



A second revision to the IDF, now termed the "critical PMF" (the PMF which causes the 
critical flood) was completed and approved by the Denver Reclamation Office in December 1993. 
In the case of Glendo Dam and Dikes, the storm centered between Serninoe and Pathfinder Dams 

was the critical flood (the critical flood is whichever PMF centering flood caused overtopping 
with the smallest percent of that PMF centering flood, and generated the greatest overtopping 
depth). Glendo Dam and Dikes needs to be modified to prevent failure of the dam up to an 
acceptable level which has been identified as 80 percent of the Pathfinder Dam PMF (based on 
criteria of cost effectiveness of additional protection). The flood has a peak discharge of 627,000 
cfs and a 15-day volume of 2,197,000 acre-feet. 

8-03. Recreation. Glendo Reservoir provides recreation opportunities in camping, boating and 
fishing as a portion of the state park system 

8-04. Water Quality. The USGS acquires water quality information on Glendo Reservoir 
intermittently. 

8-05. Fish and Wildlife. Glendo Reservoir provides habitat for fish, waterfowl, and some 
riparian habitat along the shoreline for various species of mammals. 

8-06. Water Supply. Several communities and industries along the North Platte River have 
access to the water. 

8-07. Hydroelectric Power. Increased hydroelectric power generation upstream during the 

0 winter is possible because water can be released from Pathfinder Reservoir to be passed through 
the Fremont Canyon and Alcova Powerplants and then be recaptured downstream in Glendo 
Reservoir without being spilled from the system 

8-08. Irrigation. The reservoir provides a supplemental irrigation supply to farmers in Wyoming 
and Nebraska. 

8-09. Drought Contingency Plans. Presently, there is no drought contingency plan for Glendo 
Reservoir. 

8-10. Flood Emergency Action Plans. The USBR prepared an emergency preparedness plan 
(EPP) for Glendo Dam in April 1987, revised in April 1990. The EPP also contains 2 1 dam 
failure inundation maps from Glendo Dam to Lewellen, Nebraska. Several copies of the EPP are 
located in the Corps District Water Control office. 

8- 1 Frequencies. 

8-lla. Peak Inflow Probability. Reference Plates 46 and 47 for storage volume and pool 
elevation probability curves, respectively. 



8-llb. Pool Elevation Duration and Frequencies. Plate 48 displays the historical pool - 
elevations. Table 4-7 indicates the strearrdlow frequencies of upstream and downstream stations. 
Plate 59 displays a pool elevation duration curve for Glendo Reservoir. 

8-1 lc. Key Control Points. The key control point for inflow is at Orin, Wyoming. The 
key control point for releases are the North Platte River stateline gage and the Bridgeport, 
Nebraska gage. Reference Plates 25 through 42 for USGS rating curves of streamgaging stations. 
Reference Plate 43 for location of streamgaging stations. 

8-12. Other Studies. 

8-12a Examples of Regulation. Reference Section 4-06 and Plates 17 through 24 for the 
regulation history during the 1965, 1970, 197 1, 1973, 1983, 1984, 1995, and 1997 events. 

8-12b. Channel and Floodway Improvements. In 1964 riprap placement was made in 
several locations in settlement of damage to lands associated with project operation. In 1994, 
approximately 500 cubic yards of riprap were placed along the river for riverbank protection 
about 11 miles southeast of Glendo, Wyoming, as maintenance of previously constructed bank 
protection. 

8-12c. Corrective Action Study. Hydrologic studies by Reclamation show dams of the 
North Platte River will be overtopped in 25 percent to 40 percent of the Probable Maximum 
Flood (PMF) event resulting in failure of Pathfinder, Seminoe, Alcova, Glendo, and Guernsey 
Dams. Therefore modifications to correct the deficiencies have been investigated under Safety of 
Dams, Corrective Action Studies (CAS). The investigation culminated in a Decision 
Memorandum which was signed by Reclamation in December, 1993. The memorandum 
identified, among other things, the need to m o d e  Glendo Dam and Dikes to withstand 80 percent 
of the PMF at a cost of $15 million. Proposed modifications at Glendo Dam and Dikes consist of 
raising the dam and dikes 5 feet and providing a 540-foot wide fuseplug auxiliary spillway. 



IX - WATER CONTROL MANAGEMENT 

- 
9-01. Responsibilities and Organization. 

9-01a. General. The organization for regulation of the Glendo Dam and Reservoir is based 
on a division of regulating responsibilities between the Bureau of Reclamation and the Corps of 
Engineers. In accordance with Flood Control Act of 1944, the Corps of Engineers is responsible 
for prescribing regulations for the use of storage in the Glendo project allocated to flood control. 
All other regulatory functions are the responsibility of the Bureau of Reclamation. 

9-01b. Corps of Engineers. The Corps of Engineers, Omaha District, Water Control 
Section, is directly responsible for prescribing flood control regulations for Glendo Reservoir. 
Throughout the year, the section maintains a continuing surveillance of project operations. 
During flood periods, the section issues regulation orders to the Bureau of Reclamation for the 
control of releases eom the flood control zone (between water surface elevation 4635.0 and 
4653.0 feet msl) so as to attain optimum flood control benefits and control of project flood 
control storage to assure regulation in conformance with the authorized functions of the project. 
The Corps is also responsible for providing to the Bureau, via letter, its April-June inflow forecast 
calculated February 1, March 1, April 1, and May 1. The forecast procedure is discussed in 
paragraph 6-0 1 a. 

The Standing Instructions to the facility manager for the flood control regulation for of 

0 Glendo Reservoir are located in Appendix B as Exhibit N. 

9-010 Other Federal Agencies. 

The Bureau of Reclamation's Wyoming Area at Mills, Wyoming, has the primary 
responsibility for operation and maintenance of Glendo Dam, Dikes, Reservoir, and Powerplant. 
The projects office has jurisdiction over Reclamation facilities in southeastern Wyoming and 
western Nebraska. The Area office operates under the guidance of and in cooperation with the 
Great Plains Regional Office in B,dlings, Montana. 

The Operations and Maintenance Division is responsible for the operation and maintenance 
of the projects' dams, reservoirs, and powerplants on the Nonh Platte River. The specific features 
are described in later parts of this section. All power-related facilities, except Reclamation 
powerplants, are operated and maintained by the Department of Energy, Western Area Power 
Administration (WAPA). 

The Water and Land Operations Division is responsible for water scheduling, water supply 
forecasting, reservoir regulation, Reclamation's Safety of Dams program, Natural Resource 
Management, land management, and environmental matters related to all projects' facilities on the 
North Platte River. The division also provides liaison between the Area office and the irrigation 
districts, recreational users, wildlife agencies, and the public. 

IX- 1 



for storage water fiom Federal Facilities. Responsibilities of the Water Management Branch also 
include the storage water and natural flow, and the scheduling of Reservoir releases. 

Power water releases for power generation are coordinated through the Bureau of 
Reclamation/WAPA joint operations center in Loveland, Colorado; however, power releases will 
at no time take precedence over irrigation storage, restorage, or irrigation releases, as determined 
by the Water and Land Operations Division of the Wyoming Area Office. 

9-Old. State and County Agencies. The Wyoming Game and F&h Department (WG&F) 
patrols the Glendo Reservoir and the area below Glendo Dam to monitor compliance with state 
regulations. They also stock the Reservoir and the North Platte River with fish. 

The Platte County Civil Defense and Disaster Agency is an emergency cooperator for 
Glendo Dam, Powerplant, and downstream areas. The Platte County Sheriff also provides law 
enforcement in the Glendo Dam, Reservoir, and Powerplant areas. The Wyoming State Parks and 
Historic Sites (WSPHS) and WF&G law enforcement personnel also enforce their regulations and 
assist the county and other state law enforcement personnel in the area. 

9-Ole. Private Organization. Presently no private organizations have any regulatory or 
operation responsibilities for Glendo Dam and Reservoir. 

9-02. Interagency Coordination. 

9-02a. Local Press and Corps Bulletin. Non-flood control regulation of Glendo Dam and 0 
Reservoir is the responsibility of Reclamation. Under normal conditions, public notification is 
handled by means of standard news releases to radio and newspapers. The monthly reservoir 
inflow forecasts in the spring are also provided to the media. A public meeting is held each spring 
to address operation of the North Platte River System Public notification for emergency 
purposes is handled through television, radio, and newspaper, as well as a 1-800 idormation 
telephone line. 

9-02b. National Weather Service. The State Meteorologist in Cheyenne, Wyoming, 
furnishes storm warnings to the Chief, Water and Land Operations Division of the area office. 
This is particularly irnportant whenever any or all of the major reservoirs in the North Platte River 
system begin to fill and a heavy rainstorm could produce a spillway discharge. 

9-02c. United States Geological Survey. The Bureau of Reclamation provides daily 
hydrologic data to the USGS for the North Platte River system Data includes storage, inflow, 
and outflow at each of the reservoirs. The USGS compiles the data in its publication "Water 
Resources Data for Wyoming." The USGS operates gaging stations at selected points within the 
basin and measures and estimates peak flood events. 

9-02d. Natural Resources Conservation Service. The Natural Resources Conservation 
Service monitors snow courses at about 50 sites in the North Platte River basin. The record 
extends back to 1919 at some of the sites, while others date from the 1930s. Thirty years of 



records are available at nearly all sites. Four bulletins are published each year on a regular basis 
following February 1, March 1, April 1, and May 1. Snow depths, water content, strearnflow 0 forecasts and other data are included. The ~ a t i r a l  Resources Conservation Service issues special 
bulletins, usually on May 15 and June 1, when conditions warrant to assist Reclamation in 
estimating inflow to the reservoir systems. 

9-02e. Department of Energy, WAPA. The Bureau of Reclamation and WAPA signed an 
agreement March 27, 1980, defining their jurisdictional responsibilities and identifying functions 
to be performed and property to be transferred between the two agencies. Under the agreement, 
WAPA is charged with the responsibility for marketing power and for transmission functions, 
including construction, operation, and maintenance of transmission lines, substations and 
attendant facilities. WAPA provides information to the Water and Lands Operation Division, 
Mills, Wyoming via the Joint Operations Center, Loveland, Colorado, for consideration in water 
release decisions to optimize utilization of power resources, and set power rates, and is 
responsible for power dispatching. The agreement also provides for establishment of a joint, 
electric power resources transmission research development and testing program 

9-02f. Bureau of Land Management. The Bureau of Land Management (BLM) 
administers the leasing of Reclamation lands for oil and gas subject to prior review and cornrnent 
by Reclamation. Payments in lieu of state and county taxes are made by BLM with 
reimbursements from Reclamation. 

9-02g. Wyoming and Nebraska State Engineer's Offices. The Wyoming State Engineer 
must be kept fully informed of reservoir and streamflow conditions, water ownership and 
utilization for compliance with state water rights, and safety of dams within the state. 
Applications for and perfection of water rights are also processed through that office. The 
Nebraska State Engineer (Department of Water Resources) is kept informed by the USBR in 
respect to water accounting by means of the daily North Platte River water accounting bulletin. 

9-03. Interagency Agreement. Regulation of Glendo Dam and Reservoir is under Section 7 of 
the 1944 Flood Control Act. A Field Working Agreement is located in Appendix B as Exhibit 11. 

9-04. Commissions, River Authorities, Compacts and Committees. River and reservoir 
operations are governed by U.S. Supreme Court decree (see Exhibits V and VI, Appendix B). 
Many organizations are interested in (but may not necessarily be involved in the control of) the 
North Platte River basin water control activities. Some of these interested parties include WAPA, 
Wyoming State Engineer's Office, Nebraska Department of Water Resources, irrigation districts, 
wildlife organizations, and recreation organizations. 

9-05. Non-Federal Hydropower. No non-federal hydropower facilities exist at Glendo Dam 

9-06. Reports. Bureau of Reclamation documents the Glendo Reservoir hourly elevations and 
discharges. Average inflows are calculated daily. The Corps of Engineers records and files the 
average daily elevations, inflows, outflows, and storages, which are provided by the Bureau of 

0 Reclamation. The USBR prepares a daily "North Platte Ownership Accounting" report that 



indicates the North Platte River project elevations, inflows, outflows, evaporation, ownership, 
deliveries, and canal and river diversions. Power generation is documented in the Water Supply 
and Utilization Report that is distributed monthly. 
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STANDING INSTRUCTIONS FOR 
FLOOD CONTROL REGULATION OF GLENDO DAM AND RESERVOIR 

SECTION A 

GENERAL 

A-1. Purpose of Instructions. These instructions are issued for use as a guide to 
procedure to be used in reservoir regulation, both under normal and emergency flood 
conditions. A copy of these instructions should be posted in such a manner that it is 
readily accessible at all times for reference and emergency use. It will be the responsibility 
of the Facility Manager to make certain that any person temporarily charged with the 
operation of the dam and reservoir is familiar with these instructions. 

A-2. Agencv Res onsibility. The Corps of Engineers is responsible for determining 
releases from the reservoir, exceeding those required for conservation purposes, when the 
reservoir elevation is in the flood control zone (Elevation 4635.0 to 4653.0 feet). The 
Bureau of Reclamation is responsible at all other elevations. Reclamation is responsible 
regardless of reservoir elevation in the maintenance of adequate releases for conservation 
purposes and whenever safety of the project is affected. 

0 A-3. Required Flood Control Observations and Reports. When storms or excessive 
stream flows are occurring in the North Platte River basin below Alcova Reservoir or any 
of the conditions on Table A-I are known by the Facility Manager or Area Manager to 
exist, they will be immediatelv reported to personnel of the Corps of Engineers Water 
Control Section. The names and phone numbers of personnel designated to receive such 
reports are listed on Table A-2. Calls will be made either at their offices or homes as 
necessary to assure that such regulation personnel have been notified. If these 
observations cannot be so communicated, they may provide a basis for emergency action 
as defined by paragraph C-3. 

A-4. Reaulation Records. The Glendo Facility Manager andlor the Area Manager's 
Water and Land Operations Division, as applicable, shall maintain a log or record which 
will include regulation instructions received; exact times, dates, pool levels, and changes 
in project releases when gates were regulated; and all precipitation amounts and stream 
gage heights received. The log or record shall be complete enough to reconstruct the 
events and activities at the project during the flood period. Copies of such record will be 
furnished the District Engineer's Water Control Section upon request. 



A-5. Information to Public on Potential Flood Disaster. Pending the completion and 
issuance of more specific instructions by Reclamation and Corps of Engineers as 
applicable to the Glendo Project, it will be understood that news releases to the public of 
project operations (inflows, reservoir levels, releases, etc.) will be made by the Bureau of 
Reclamation. Reclamation will also be responsible for notifying downstream interests of 
actual or impending rises in water levels and of probable prolonged releases which might 
cause damage to irrigation facilities and other public works below the project. The Corps 
of Engineers will assist Reclamation in this endeavor as may be required. 

A-6. Safety of the Dam. The following regulation procedures are not intended to restrict 
the Glendo Facility Manager from taking such additional measures as are necessary to 
insure the safety of the dam and appurtenant works, during times when no communications 
can be established. 



TABLE A-I 

FLOOD CONTROL OBSERVATIONS REQUIRING 
IMMEDIATE REPORT TO CORPS OF ENGINEERS 

1. Reservoir pool level rises above elevation 4635.0 feet. 

2. Reservoir pool level rises in excess of 0.5 foot in a 6-hour period. 

3. Initial gage reading of 7.0 feet or more at Orin Junction gage. 

4. While above 7.0 feet, the Orin Junction gage reading has increased 1.0 foot since last 
report. 

5. Rainfall reported in excess of 2 inches in a 6-hour period at any station in the North 
Platte basin between Alcova and Guernsey Dams. 

6. Flooding or flood damage is occurring or appears imminent in the river below Glendo 
Dam. 

NOTE: 

See Table A-2 for Directory of Water Control Personnel. . 

Section C outlines emergency action to be taken by Reclamation. 





SECTION B 

NORMAL REGULATION FOR FLOOD CONTROL 

B-I. Reaulation Obiectives. Glendo Dam and Reservoir will be regulated to maintain 
I nondamaging flows (currently estimated as less than 10,000 cfs at Glendo Dam) on the 

river below Glendo Dam to the maximum extent possible. In addition, regulation will be I based on providing the maximum service to the other purposes for which the project was 
intended insofar as this regulation is consistent with the flood control function. 

I 
B-2. D e f i n i t i o n a u l a t i o n .  For the purpose of these 
instructions, normal flood control regulation is defined to occur at all times while the pool 
elevation is between elevations 4635.0 and 4653.0 feet, m.s.1. and when: 

a. Rapid communication' (telephone or radio) between the Facility Manager and 
either the Project Manger's office or the Omaha District ~ngineer's office is possible. 

b. Rapid communication between the Facility Manager the regulatory offices 
referenced above is impaired; however, hydrologic and meteorologic conditions are such 
that flooding, flood damages or rapid increase in the Glendo pool elevation (defined in 
Section C "Emergency Regulation") are not occurring or are not anticipated in the near 
future. 

8-3. Reaulation Instructions. Flood Control Regulation Orders during periods of Normal 
Regulation are furnished the Project Manager's Water and Land Operations Division by 
the District Engineer's Water Control Section. The Water and Land Operations Division 
will in turn relay the operating instructions to the Control Center for immediate action and 
will also notify the Facility Manager on site. Regulation orders are issued through the 
Water and Land Operations Division to permit coordination with other North Platte System 
projects. 

B-4. Personnel. Table A-2 of these instructions lists offices and personnel to whom 
reports and questions related to flood control regulation may be directed. 



SECTION C 

EMERGENCY REGULATIONS FOR FLOOD CONTROL 

C-I. Purpose of Ememencv Instructions. Normally regulation of the Glendo Dam and 
Reservoir will be accomplished by specific regulation orders to the Plant Superintendent 
from the Omaha District Water Control Section thru the Area Manager's Water and Land 
Operations Division. However, it is conceivable that interruptions in remote supervisory 
control and communications between the Facility Manager and both these offices may 
occur at times when regulation action other than required in the latest available regulation 
order may be necessary in order that the project may properly fulfill its objective of flood 
control. 

For this reason, emergency instruction, as given in the following paragraphs, have 
been developed to provide the Facility Manager with instructions for the regulation of 
releases from the reservoir during periods of communication failure. These instructions 
have been formulated to provide as high a degree of flood protection as practicable, within 
the safe capability of the project, and involve action by the Facility Manager based only on 
meteorologic and hydrologic conditions of which the Facility Manager has knowledge. 

C-2. Definitionof. For the purpose of these instructions, an emergency is 
defined to begin with a failure in remote control telemetry communications between the 0 Glendo Dam Office and both the Area Manager's office and the District Engineer's office 
at a time when a report from the Glendo Dam Office is required for any of the conditions 
listed in Table A-I. o f  
communications cannot be established within 6 hours after such time that notification is 
required bv ~araaraph A 3  and it appears probable that the communication outaae mav 
continue for an additional 24 hours. Every possible effort will be made by the Facility 
Manager to establish communications. Communications are defined as 1) operations 
performed via microwave transmissions from Casper; 2) telephone and FTS; and 3) radio 
communication. If all three are unusable, communications will then be considered to have 
failed. 

Emergency conditions will continue until such time personnel of the Area Manager's 
Water and Land Operations Division or the Omaha District Water Control Section have 
been contacted and appropriate instructions are received by the Facility Manager. During 
the progress of the emergency as defined above, the Glendo Facility Manager shall 
proceed and regulate the Glendo Reservoir in accordance with conditions and instructions 
which follow. The manager shall continue to record data and provide for safety and public 
information insofar as possible. 



C-3. R R .  During an emergency, every effort shall 
be made by the Facility Manager to re-establish communications to the Area Manager's 
or District Engineer's personnel by any means available, including the use of a courier 
traveling by any available means to the nearest point where such rapid means of 
communication may be available. However, the Facility Manager shall first insure that the 
dam is attended at all times during the emergency. 

CQ. Emeraencv Action to be Taken bv Facility Manaaer. In the event of an emergency 
as defined in paragraph C-3, it shall be the duty of the Facility Manager to make 
adjustments to reservoir discharge as follows: 

a. Follow the last regulation order received for 6-hours after the emergency 
condition occurs before adjusting releases as provided below. 

b. Reservoir elevations will be observed at least once each hour and corresponding 
rates of rise in reservoir elevation computed. Emergency releases will be based on these 
computed rates of pool rise but gate settings will not be adjusted more often than at 6-hour 
intervals. 

c. With the reservoir level above elevation 4635.0 and after the waiting period as 
described in "a" above, releases will be adjusted to the level given in the following 
schedule: 

POOL CONDITION AND ELEVATION 

Elevation 4635.0 - 4640.0, rising pool 

Elevation 4640.0 - 4653.0, rising pool 

Elevation 4653.0 - 4648.5, stationary or 
falling pool 

EMERGENCY ACTION 

Maintain current releases 

Release the greater of: 

(1 ) Release specified in latest Flood 
Control Regulation Order. 

(2) Discharge as required by Regula- 
tion Schedule on Figure C-I. 

(3) Power Plant Capacity. (If one or 
both of the power units are inop- 
erative, release the equivalent flow 
through the outlet works.) 

Release 10,000 cfs 



d. In case of rain in excess of 1 inch in 6-hours in the basin between Glendo and 
Guernsey Dams andlor knowledge exists of heavy runoff downstream. 

POOL CONDITION AND ELEVATION 

Elevation 4648.5 - 4645.0, stationary or 
falling pool 

Elevation 4645.0 - 4635.0, stationary or 
falling pool 

EMERGENCY ACTION 

Release the lesser of: 

(1) Release specified in the latest 
Regulation Order. 

(2) The discharge of current gate 
openings. 

(3) 7,000 cfs 

Release the lesser of: 

(1) Release specified in the latest 
Regulation Order. 

(2) Power Plant Capacity. (If one or 
both of the power units are inop- 
erative, release the equivalent flow 
through the outlet works.) 

C-5. 5. It is essential that the Facility 
Manager's records be complete enough to reconstruct the events and regulation activities 
at the project during the flood period, as noted in paragraph A-4. All conversations, 
especially with personnel outside the Corps, relative to flooding, flood damages, requests 
for regulation of releases, etc. should be noted in detail. The Facility Manager's records 
should note his attempts to re-establish communications. The records should note insofar 
as practicable, the basis for each regulation operation performed by the Facility Manager 
under these emergency conditions. A copy of the Facility Manager's records will be 

While pool level is below Elevation 
4648.5 

While pool level is between Elevation 
4648.5 and 4653.0 

Reduce releases to conservation 
requirements if above that rate. Maintain 
this rate for 24 hours, then return to the 
release schedule in paragraph c. above. 

Maintain release schedule given in 
paragraph c. above. 



1 furnished the Corps of Engineers' Water Control Section as soon as possible.after 1 0 conclusion of the ~ l o o d  ~ r n i r ~ e n c ~ ,  as defined herein. 



0 Z 4 6 8 10 

OISCWARGE IN I,OW CFS 

Note: 

1. Schedule limited to rainfall occurrences only in basin below Alcova Dam. 

2. Add discharge from this schedule to Alcova outflow to obtain Glendo releases. 
Maximum Glendo release: 10,000 d s  while pool level is between 4635 and 4653 ft. 

* Prepared By: 
Reviewed By: 

- -- 

Water Control Manual 
Glendo Dam and Reservoir, Colorado 

Emergency Regulation Schedule 

U. S. Army Engineer District, Omaha 
Corps of Engineers, Omaha, Nebraska 

September 1997 h 
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COMMUNICATIONS DIRECTORY 

Contents 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GLENDO DAM COM-1 

NORTH PLAlTE PROJECT OFFICE, BUREAU OF RECLAMATION . . . .  COM-2 

. . . . . . . . . . . . . . . . . .  RADIO COMMUNICATIONS SYSTEM COM-3 

- GREAT PLAINS REGIONAL OFFICE, BUREAU OF RECLAMATION . . .  COM-4 

DENVER OFFICE, BUREAU OF RECLAMATION . . . . . . . . . . . . .  COM-5 

. . . . . . .  COMMISSIONER'S OFFICE, BUREAU OF RECLAMATION. COM-6 

GENERAL COMMUNICATION'S DIRECTORY . . . . . . . . . . . . . .  
A. Law Enforcement . . . . . . . . . . . . . . . . . . . . .  

1. Sheriff 
2. Police 
3. Highway Patrol 
4. Federal Bureau of Investigation 

. . . . . . . . . . . . . .  B. Disaster and Emergency Services 
C. News Media . . . . . . . . . . . . . . . . . . . . . . . .  

1. Radio Stations 
2. Television Stations 
3. Newspapers 

D. Disaster and Environmental Control Centers . . . . . . . . .  
1. National Earthquake Information Service 
2. Oil and Other Hazardous Materials Spill 

E. Medical Facilities . . . . . . . . . . . . . . . . . . . . . .  
1. Hospitals and Clinics 
2. Ambulance Service 

F. Fire and Rescue Departments . . . . . . . . . . . . . . . .  
G. Recreation, Game and Fish and Wildlife Organizations . . . . .  

1. Wyoming Recreation Commission 
2. Wyoming Game and Fish Commission 

H. Transportation Systems . . . . . . . . . . . . . . . . . . .  
1. Department of Transportation 

1. Other Federal, State and Local Agencies . . . . . . . . . . .  
1. Corps of Engineers - Omaha District 
2. Western Area Power Administration 
3. National Weather Service 
4. U.S. Geological Survey - Water Resources 



GLENDO DAM, RESERVOIR, AND POWERPLANT 

C Pick-Slaon Missouri Basin Program, Wyoming 

Bureau of Reclamation 
North Platte River Projects office 
P.O. Box 1630 
705 Pendell Boulevard 
Mills, Wyoming 82644-1 630 

0

* All radio and telephone conversations with the Casper Control Center are recorded. 

ROUTE TO DAMSITE 

Powerplant is located 0.9 miles southwest of Glendo Dam. Access is by Interstate 
Highway 1-25 to Glendo, then southeast on county road for 7.1 miles. 

SUPERVISORY OFFICE 

Great Plains Regional Off ice 
(See Regional Office Directory Sheet) 

0 December 1993 



BUREAU OF RECLAMATION C NORTH PLAlTE RIVER PROJECTS OFFICE ffice Hours: 
P.O. BOX 1630 7:45 - 1 1 :45 & 12:30 - 4130 (MST) 
705 PENDELL BOULEVARD 
MILLS, WYOMING 82644-1630 

! 

0

0 December 1993 



TWO-WAY RADIO COMMUNCIATION SYSTEM 
FOR THE NORTH PLAlTE RIVER PROJECTS 

NPRP - NORTH PLATTE RIVER PROJECTS 
MT - MOUNTAIN 
PP - POWERPLANT 
USBR - BUREAU OF RECLAMATION 

Location caLGQ& ransm~tterIReceiver I o c m  

0 December 1993 
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REPORTING UNUSUAL CONDITIONS OR 
EMERGENCY SITUATIONS TO 7:30 - 4:00 (MST) C DENVER OFFICE 

BUREAU OF RECLAMATION 
DENVER, COLORADO 

In emergencies or potential emergencies, such as impending failure of a dam, major power 
interruptions, large canal breaks, and impending flood conditions, reports of the situations shall 
be made to the Denver Office at the earliest possible time. Unusual events or conditions which 
could cause interruption in operations, such as fires, earthquakes, landslides, or severe storms, 
are also to be reported. When failure or impending failure is involved and immediate technical 
information is needed, reports should be made by telephone to the officials listed below, and 
followed up by faxogram. Reports to other key officials at the Denver Office will be made or 
coordinated by the key official listed below who receives the report. 

0 December 1993 



COMMISSIONER'S OFFICE 
INTERIOR BUILDING C WASHINGTON, DC 

ffice Hours: 
7:45 - 5:30 (EST) 

Key personnel often are in the office until 6:00 or 7:00 p.m. Call office prior to calling a 
person's home. 

ce Hours and Dw a - Nonwork  day^ 

Area code and home telephone number listed below. - 

NOTE: Telephone calls should be confirmed by faxogram as soon as details are known. 
The report should include recommendation for corrective action and source of 
funding required. 

0 December 1993 



ENERAL COMMUNICATIONS Dl 

I 
1 

0 December 1993 



C  

1. -ke Informdon Sewicg 
U.S. Geological Suwey, Denver, CO (24 hour) 1-800-525-7848 
Earthquake Information 

2. g 

0 National Emergency Response - Washington DC 1 -800-424-8802 
Environmental Protect ion Agency (303) 293-1 723 

Emergency Response Branch - Denver, CO (24 Hrs) (303) 293-1788 
State of Wyoming, Dept. of Environmental Quality 

Division of Water Quality, Cheyenne, WY (307) 777-778 1 

1. Hospitals and Clinics 
Wheatland - Platte County Memorial Hospital (307) 322-3636 
Douglas - Converse County Memorail Hospital (307) 358-4240 

or (307) 358-21 22 
2. Ambulance Sewice 

Glendo 91 1 

F. F c t  
Glendo 
Wyoming Parks and Historic Sites - 

Glendo State Park 

0 December 1993 



L COMMUNICATIONS DIRECTORY 

c (Continued) 
LhJemY Telmone Numbers 

0

0 December 1993 
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Exhibit I 

Flood Control Regulation, Part 208 
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Fieid Working Agreement 



FIELD WORKING AGREEMENT BETWEEN 
DEPARTMENT OF THE INTERIOR, BUREAU OF RECLAMATION 

AND 
DEPARTMENT OF THE ARMY, Corps OF ENGINEERS, 

REGARDING OPERATION OF 
GLENDO DAM AND RESERVOIR 

NORTH PLATTE RIVER, PLATTE COUNTY, WYOMING 

THIS AGREEMENT, made and entered into this 12th day Of May, 1971 
between the Bureau of ~eclamation and the Corps of Engineers 

WITNESSETH 
THAT : 

WHEREAS, the Department of the Interior, acting through the Bureau 
of Reclamation, represented by its appropriate Project Manager, 
hereinafter referred to as the Project Manager, has constructed the 
Glendo Dam and Reservoir on the North Platte River near Glendo, Wyoming, 
and is responsible for safety of the structure and for irrigation 
deliveries to Glendo adapplicants from such irriga-ion water stored in 
said reservoir, and, 

WHEREAS, the Department of the A&Y, acting through the Corps of 
Engineers, represented by its appropriate District Engineer, hereinafter 
referred to as the District Engineer, is responsible for flood control 
regulation of said dam and reservoir, and, 

WHEREAS, Flood Control Regulations in accordance with the Flood 
Control Act of 22 December 1944, have been agreed to between the parties 
hereto and published in the Federal Register (a copy of these 
regulations is attached hereto as Appendix A), and 

WHEREAS, there is a need for a working agreement 'to implement the 
Flood Control Regulations in order that there will be a clear 
understanding between the District Engineer and the Project Manager as 
to reservoir regulation for flood control, including details of storage 
allocations and possible reallocations, hydrologic data collection and 
reporting arrangements. 

NOW THEREFORE, it is mutually understood and agreed by and between 
the parties hereto as follows: 

1. Storase ca~acitv allocations. The storage capacity allocations of 
Glendo Reservoir, exclusive of surcharge storage capacity above 
elevation 4653.0 feet, m.s.l., which is provided in combination with 
spillway capacity to insure safety of the structure, ,as defined in the 
following subparagraphs: 

a. Flood control storase capacity allocation shall include the 
storage capacity between elevation 4635.0 feet, m.s.l., and elevation 
4653.0 feet, m.s.l., (presently amounting to 271,889 acrefeet) and 
for which there have been constructed suitable outlet works to 
provide discharges as expressly indicated herein. 



b. Active conservation. Active conservation storage capacity 
allocation for irrigation use and power generation shall include the 
capacity between elevation 4570 feet, m.s.l., and elevation 4635 
feet, m.s.1. (presently amounting to 458,527 acre-feet, of which 
34,005 acre feet are provided for the accumulation of sediment, 
leaving a net planned active conservation storage capacity 
allocation of 424,522 acre-feet). 

c. Inactive storage. Inactive storage capacity allocation to 
maintain minimum power head shall include the capacity between 
elevation 4545.0 feet, m.s.l., and elevation 4570.0 feet, m.s.1. 
(presently amounting to 53,285 acre-feet, ofwhich 14,304 acre-feet 
are provided for the accumulation of sediment, leaving a net planned 
inactive storage capacity allocation of 38,981 acre-feet) 

d. Dead storage. Dead storage capacity allocation includes the 
storage capacity between stream bed elevation of 4508.0 feet, 
m.s.l., and elevation 4545.0 feet, m.s.1. (presently amounting to 
11,495 acre-feet). This capacity is established by the elevation of 
the outlet works and provides for the accumulation of 9,191 acre- 
feet of sediment (in addition to the 48,309 acre-feet provided in 
the inactive and active conservation pools). 

2. Storage reallocation. The Project Manager shall at reasonable 
intervals make necessary field surveys and office studies to prepare 

0 
estimates of the volume and locations of sediment deposits in the 
reservoir. If the results of these studies show that the net planned 
storage for flood control or active conservation is reduced by an 
amount exceeding 10 percent of the allocation for either purpose, the 
operating plan described herein with respect to elevation limits of 
the storage allocations shall be reviewed with the view of equitably 
distributing the loss of reservoir capacity between the primary 
reservoir uses. Any redistribution of storage capacity allocations is 
to be contingent on paragraph 6. 

3. Plan of operation. The Project Manager shall operate Glendo Dam 
and Reservoir in the interest of flood control in accordance with the 
Flood Control Regulations attached hereto as Appendix A. Operation of 
the reservoir while the water surface is between elevations 4635.0 
feet, m.s.1. and 4653.0 feet, m.s.1. (flood control zone) shall be 
construed as flood control operation and releases shall be determined 
by the District Engineer, except for minimum releases for irrigation 
and other downstream requirements. In the interest of flood control, 
the District Engineer shall issue instructions to the Project Manager 
regarding such flood control releases. Oral instructions from the 
District Engineer to the Project Manager shall be confirmed in 
writing, under the date of the day issued, on the first subsequent 
work day thereafter. 



4. When the reservoir level is in the surcharge or active 

0 conservation pools the District Engineer may make recommendations to 
the Project Manager for operation in the interest of flood control, 
but such recommendations shall not be considered mandatory, inasmuch 
as operation of such storage is the responsibility of the Project 
Manager. 

5. ~ollec'tion and assembly of hydrologic data and reporting 
arrangements. Proposed schedules of irrigation release and storage 
changes, if available and current operating data shall be provided to 
the District Engineer by the Project Manager. These data shall be 
tabulated daily and furnished periodically as required, and shall 
include such items as reservoir elevation, reservoir storage, inflow 
and discharge. Available reports from precipitation and stream flow 
stations pertinent to the operation of Glendo Dam and Reservoir which 
are collected by the Project Manager will also be relayed to the 
District Engineer by the most expeditious method of communication 
under detailed arrangements as may be made from time to time. 

6. Design limitations. When the reservoir water surface is between 
elevations 4635 and 4653, the outlet works discharge shall be limited 
to 6,600 c.f.s. without prior approval. This flow combined with 
powerplant releases of 3,400 c.f.s. will provide the 10,000 c.f.s. 
release that may be required while the reservoir level is in the flood 
control pool. 

Should the powerplant not be fully operative, the offices of the 
Director, Design and Construction, and the Regional Director of the 
Bureau of Reclamation should be immediately contacted for approval to 
exceed 6,600 c.f.s. in release through the outlet works to compensate 
for powerplant flow decreases if such releases are desired. It is 
recognized that any changes in the discharge characteristics of the 
outlet or spillway 
structures resulting from reallocation of storage capacities, or for 
any other reasons, which otherwise are mutually acceptable to the 
Corps of Engineers and the Bureau of Reclamation, must be approved by 
the Director, Office of Design and Construction, Bureau of 
Reclamation. It is further recognized, in connection with subparagraph 
(e) of the Flood Control Regulations that the flood control storage 
capacity will be required for routing the inflow spillway design 
flood. Hence, whenever any of the flood control storage capacity is 
utilized, releases shall be made with the objective of evacuating this 
capacity as rapidly as practicable consistent with downstream releases 
limitations and with primary consideration given to the safety of the 
structure. 



7. IN WITNESS WHEREOF, the parties hereto have caused thisMemorandum 
of Agreement to be executed as of the day and datefirst above written. 

CORPS OF ENGINEERS BUREAU OF RECLAMATION 

North Platte River Projects Office 
Casper , Wyoming 
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Memorandum of Understanding 



MEMORANDUM OF UNDERSTAND1 NG 
FOR THE 1983-1984 POST FLOOD ASSESSMENT 

BETWEEN THE BUREAU OF RECLAMATION AND CORPS OF ENGINEERS 
REGARDINGTHE 

NORTH PLATTE RIVER RESERVOIR SYSTEM, WYOMING 

The purpose o f  t h i s  assessment i s  t o  document observations and act ions t h a t  
were taken dur ing periods o f  h igh f l ow i n  1983 and 1984 on t he  North P l a t t e  
River. The experience gained dur ing these events should be used t o  m in i -  
mize adverse e f f e c t s  tha t  could r e s u l t  from s i m i l a r  f u t u r e  f l o o d  events. 

1. Background. The fo l l ow ing  f a c t s  are understood: 

a. A l l  of t he  Federal reservo i rs  on t he  North P l a t t e  River i n  
Wyoming were planned, designed, and constructed and are  operated by t h e  
Bureau (Bureau o f  Reclamation). The Department of t h e  I n t e r i o r ,  ac t ing  
through t h e  Bureau and represented by t h e  Pro jec t  Manager, North P la t  t e  
R iver  P ro jec ts  Off ice,  M i  11s. Wyoming, i s  responsib le f o r  the  r egu la t i on  
and sa fe t y  o f  the Federal North P l a t t e  R iver  reservo i rs  and dams f o r  
compli ance w i t h  the  authorized p ro jec t  purposes. The primary water uses 
are  i r r i g a t i o n  dur ing t h e  May through September per iod and year-round 
hydropower production. The storage system provides irri g a t i  on water f o r  
use on more than 400,000 acres o f  land i n  Wyoming and Nebraska. 

b. The Department o f  t h e  Army, ac t i ng  through t h e  Corps o f  
Engineers and represented by t h e  Omaha D i s t r i c t  Comnander, i s  responsib le 
f o r  t h e  f l o o d  con t ro l  operat ion o f  Glendo Dam and Reservoir. As ou t l i ned  
i n  t h e  F i e l d  Working Agreement dated May 12, 1971, t h e  Omaha D i s t r i c t  
Comnander i s  responsib le f o r  d i r e c t i n g  t he  releases from i t s  270,000 acre- 
f o o t  f l o o d  storage zone. 

c. The scheduled operat ion o f  releases w i t h i n  and from the  System 
(North P 1 a t t e  R i  ver Federal Reservoir System) p r i o r  t o  an encroachment i n t o  
t h e  Glendo Reservoir f l ood  storage zone can in f luence t h e  func t ion  o f  t h i s  
zone and the  authorized pro jec t  purpose. 

d. Although t he  on ly  reservo i r  w i t h i n  t he  system w i t h  f l ood  
con t ro l  as an authorized p ro jec t  purpose i s  Glendo Reservoir, the  res idents  
o f  each Sta te  have come t o  r e l y  on the inherent  f l o o d  con t ro l  aspects of 
t h e  o ther  upstream Federal reservoirs.  

e. I n  December 1983, a pool l e ve l  r e s t r i c t  i o n  was establ ished a t  
Glendo Reservoir because o f  seepage problems i n  the  Glendo dikes. As a 
r e s u l t ,  t h e  useable f lood storage zone i n  t he  reservo i r  was reduced by 
20 percent. 

2 .  Observation 1983-84. 

a. I n  1983, t h e  unusual combination o f  prolonged cool spr ing 
temperatures and a heavy and widespread 1 ate spr ing snowpack produced near 

0 record h igh  inf lows throughout t he  System. The e a r l y  evacuation o f  owner- 
sh ip  water t h a t  was i n i t i a t e d  i n  A p r i l  1983 permit ted the  passage of a 



record Ap r i  1 through September streamf low volume w i t h  1 i t t l e  o r  no 
r e s u l t i n g  f lood damage downstream from Guernsey Reservoir. A t  t he  end o f  
January 1984, r ese rvo i r  storage was 159 percent o f  normal and t h e  
February 1 snowpack was a t  near record leve ls  i n  some areas. These c m -  
bined cond i t ions prompted t h e  Bureau t o  schedule f ou r  pub1 i c  meetings he ld  
a t  1-month i n t e r v a l s  t o  present updated plans f o r  operat ing t he  North 
P l a t t e  R ive r  reservo i rs .  t o  minimize t h e  p o t e n t i a l  f o r  f l o o d  damage. Th i s  
e f f o r t  r esu l t ed  i n  an agreement between t he  irri gators and representa t ives 
of Wyoming and Nebraska t h a t  permi t ted t he  e a r l y  re lease of i r r i g a t i o n  
ownership water beginning on February 10, 1984. 

b. I n  an t i c i pa t i on  o f  f l ood ing  i n  1984, t h e  Corps he ld  two p u b l i c  
meetings t o  discuss f l o o d  con t ro l  p ro j ec t s  t h a t  could be constructed. 
P ro j ec t s  f o r  several urban areas were planned f o r  implementation as needed. 
These planned f l o o d  con t ro l  p ro j ec t s  were emergency measure f a c i l i t i e s  and 
n o t  permanent Corps f lood con t ro l  pro jec ts .  

c. Although f l ood  damages downstream from Guernsey Reservoir i n  
Wyoming were minor i n  both 1983 and 1984, t h e  necessary h i gh  sustained 
re leases resu l t ed  i n  stages from 1 t o  1.5 f o o t  overbank i n  western 
Nebraska. Th is  cond i t i on  l e f t  v i r t u a l l y  no b u f f e r  zone i n  t he  channel 
along t he  r i v e r  t o  accmoda te  t he  p o t e n t i a l  major damaging e f f e c t s  of 
r a i n f a l l  r u n o f f  downstream from the  dams. 

d. Fol lowing t he  mid-May 1984 period, p r e c i p i t a t i o n  downstream 
from Alcova Reservoir was much below average. I f  widespread heavy r a i n f a l l  0 had occurred immediately downstream from t h e  North P l a t t e  R iver  system o f  
Federa 1 reservo i rs ,  t he re  cou 1 d have been severe downs tream problems dur i ng 
t h e  May through August 1983-84 h igh pool and re lease periods. 

e. I n  the  i n t e r e s t  o f  the i r r i g a t i o n  water r i g h t  owners, t h e r e  
were continued demands by t he  State o f  Wyoming t o  delay re leases and r e t a i n  
excess water i n  storage. Adherence t o  these demands could adversely con- 
t r i b u t e  t o  requ i red  higher releases l a t e r  i n  t he  season t o  evacuate f l o o d  
in f lows.  

f. The per iod ic  interagency and p u b l i c  meetings t h a t  were se t  up 
by t h e  Bureau provided a benef ic ia l  forum f o r  n o t i f y i n g  i n t e res ted  p a r t i e s  
o f  t h e  an t i c ipa ted  high streamf low and proposed rese rvo i r  operat ions. The 
1984 meetings were a lso used t o  inform t he  States o f  Wyoming and Nebraska 
and t h e  i r r i g a t o r s  t h a t  e a r l y  releases from t h e  System were needed t o  
reduce t he  po ten t i  a1 f o r  f looding.  

g. Complaints from res idents  along t h e  r i v e r  dur ing per iods of 
h igh  water were general ly  r e l a t ed  t o  basement f lood ing,  channel erosion, 
pasture f 1 ood i ng , and adverse e f f e c t s  on recreat ion.  

h. For f u r t h e r  observations, reference i s  made t o  t h e  Bureau's 
1983 Flood Operations Report f o r  t he  Lower Missour i  Region and 1984 Flood 
Operations f o r  the  North P l a t t e  River Basin and t h e  Corps' Report on 
Reservoir Regulat ion P l a t t e  River Basin A p r i l  - August 1983 and Report on 0 Reservoir  Regulat ion North P l a t t e  River Basin January - J u l y  1984. 



3. Conclusions. I t  was learned and i s  mutua l ly  understood t ha t :  

a. High p r i o r i t y  should be given t o  cont inuat ion o f  i n v e s t i g a t i o n  
a c t i v i t i e s ,  scheduling o f  any necessary design and cons t ruc t ion  a c t i v i t i e s ,  
and request ing o f  funds f o r  performing t he  necessary r epa i r s  a t  Glendo Dam 
i n  order t o  resc ind t h e  f l o o d  storage e leva t ion  r e s t r i c t i o n .  

b. The t o t a l  System storage and forecasted reasonable minimum 
in f lows on/or p r i o r  t o  Apr i  1 1 o f  each year should be adequate t o  meet 
i r r i g a t i o n  and conservation needs; however, storage must be minimized t o  
accommodate f l o o d  con t ro l .  The Bureau and t he  Corps w i  11 analyze t he  
s tud ies  and assumptions u t i l i z e d  i n  r ou t i ng  t he  p r o j e c t  design f lood f o r  
the  Glendo Reservoir exc lus ive f l ood  pool  i n  order t o  quan t i f y  t h e  vacant 
storage space i n  Seminoe and Pathf inder Reservoirs requ i red dur ing  such a 
f l ood  event. The Bureau w i  11 attempt t o  main ta in  s u f f i c i e n t  vacant storage 
capac i ty  above Alcova Dam necessary t o  a i d  the r ou t i ng  o f  such a f l o o d  
event through Glendo Reservoir wi thout  i n j u r y  t o  the  h igher  p r i o r i t y  
storage r i g h t s .  

c. I n  add i t i on  t o  t h e  annual operat ing p lan review he ld  i n  t he  
f a l l  of each year, t he  Bureau w i  11 coordinate and host p u b l i c  and/or i n t e r -  
agency meetings i n  the sp r ing  i f  i t  appears t o  be necessary t o  in form t h e  
p u b l i c  as w e l l  as t he  Corps and the  States of the proposed r e s e r v o i r  regu- 
l a t i o n  p lan  f o r  t he  cu r ren t  year. 

d. The Bureau w i l l  no t  schedule de l ibe ra te  encroachment i n t o  t he  0 GlendoReservoirexclusivefloodrtoragezoneasanomaloperating 
prac t  i ce. 

e. The Project  Manager and the  D i s t r i c t  Commander s h a l l  cont inue 
t o  act  i n  t he  s p i r i t  o f  cooperat ion i n  the  regu la t ion  o f  the  System. 

CORPS OF ENGINEERS 

Missour i  R iver  ~ i v i s i o n y  

Date 9 8  & 1485 

BUREAU OF RECLAMATION 

~ o i e r  Missour i  Region 

Date 7- 30-81 



Exhibit IV 

Standing Orders for 

a. General 
b. Normal Flood Control Regulation 

c. Emergency Flood Control Regulation 

of Glendo Dam and Reservoir 



Section A . General 
A.1 . Purpose of Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-1 
A.2 . Agency Responsibility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-1 
A.3 . Required Flood Control Observations and Reports . . . . . . . . . . . . . . .  A-1 
A.4 . Regulation Records . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-1 
A.5 . Information to Public on Flood Disaster . . . . . . . . . . . . . . . . . . . . . . .  A-1 
A06 . Safety of the Dam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-2 
TABLEA-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TABLEA-2 A-4 

Section B . Normal Regulation for Flood Control 
B.l . Regulation Objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-1 
Be2 . Definition of Normal Flood Control Regulation . . . . . . . . . . . . . . . . . .  8-1 
8 3  . Regulation Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-1 
B.4 . Personnel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-1 

Section C . Emergency Regulation for Flood Control 
C-1 . Purpose of Emergency Instructions . . . . . . . . . . . . . . . . . . . . . . . . .  C-1 
C.2 . Definition of Emergency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-1 
C.3 . Re-establishment of Communications . . . . . . . . . . . . . . . . . . . . . . .  C-2 
C.4 . Emergency Action to be Taken by Facility Manager . . . . . . . . . . . . .  C-2 
C.5 . Special Reports of Emergency Operations . . . . . . . . . . . . . . . . . . . .  C-3 



STANDING INSTRUCTIONS FOR 
FLOOD CONTROL REGULATION OF GLENDO DAM AND RESERVOIR 

SECTION A 

GENERAL 

A-I. Pumose of lnstructiong. These instructions are issued for use as a guide to 
procedure to be used in reservoir regulation, both under normal and emergency flood 
conditions. A copy of these instructions should be posted in such a manner that it is 
readily accessible at all times for reference and emergency use. It will be the 
responsibility of the Facility Manager to make certain that any person temporarily charged 
with the operation of the dam and reservoir is familiar with these instructions. 

A-2. Aaencv Rewsibil itv.  The Corps of Engineers is responsible for determining 
releases from the reservoir, exceeding those required for conservation purposes, when 
the reservoir elevation is in the flood control zone (Elevation 4635.0 to 4653.0 feet). The 
Bureau of Reclamation is responsible at all other elevations. Reclamation is responsible 
regardless of reservoir elevation in the maintenance of adequate releases for 
conservation purposes and whenever safety of the project is afffected. 

A-3. Required Flood Control Observations and Reports. when storms or excessive 
stream flows are occurring in the North Platte River basin below Alcova Reservoir or any 
of the conditions on Table A-1 are known by the Facility Manager or Area Manager to 
exist, they will be Mmedi- reported to personnel of the Corps of Engineers Water 
Control Section. The names and phone numbers of personnel designated to receive 
such reports are listed on Table A-2. Calls will be made either at their offices or homes 
as necessary to assure that such regulation personnel have been notified. If these 
observations cannot be so communicated, they may provide a basis for emergency action 
as defined by paragraph C-3. 

A 4  Reaulation Records. The Glendo Facility Manager and/or the Area Manager's 
Water and Land Operations Division, as applicable, shall maintain a log or record which 
will include regulation instructions received; exact times, dates, pool levels, and changes 
in project releases when gates were regulated; and all precipitation amounts and stream 
gage heights received. The log or record shall be complete enough to reconstruct the 
events and activities at the project during the flood period. Copies of such record will be 
furnished the District Engineer's Water Control Section upon request. 



A-5. bfonnation to Public on Flood D i m .  Pending the completion and issuance 
of more specific instructions by Reclamation and Corps of Engineers as applicable to the 
Glendo Project, it will be understood that news releases to the public of project operations 
(inflows, reservoir levels, releases, etc.) will be made by the Bureau of Reclamation. 
Reclamation will also be responsible for notifying downstream interests of actual or 
impending rises in water levels and of probable prolonged releases which might cause 
damage to irrigation facilities and other public works below the project. The Corps of 
Engineers will assist Reclamation in this endeavor as may be required. 

A-6. Safetv of the D m .  The following regulation procedures are not intended to restrict 
the Glendo Facility Manager from taking such additional measures as are necessary to 
insure the safety of the dam and appurtenant works, during times when no 
communications can be established. 



TABLE A-1 

FLOOD CONTROL OBSERVATIONS REQUIRING 
IMMEDIATE REPORT TO CORPS OF ENGINEERS 

1. Reservoir pool level rises above elevation 4635.0 feet. 

2. Reservoir pool level rises in excess of 0.5 foot in a 6-hour period. 

3. Initial gage reading of 7.0 feet or more at Orin Junction gage. 

4. While above 7.0 feet, the Orin Junction gage reading has increased 1.0 foot since last 
report. 

5. Rainfall reported in excess of 2 inches in a 6-hour period at any station in the North 
Platte basin between Alcova and Guernsey Dams. 

6. Flooding or flood damage is occurring or appears imminent in the river below Glendo 
Dam. 

NOTE: 

See Table A-2 for Directory of Water Control Personnel. 
Section C outlines emergency action to be taken by Reclamation. 



TABLE A-2 

DIRECTORY OF REGULATION PERSONNEL 
GLENDO DAM AND RESERVOIR 



SECTION B 

NORMAL REGULATION FOR FLOOD CONTROL 

B-1. Eeaylption Objectives. Glendo Dam and Reservoir will be regulated to maintain 
nondamaging flows (currently estimated as less than 10,000 cfs at Glendo Dam) on the 
river below Glendo Dam to the maximum extent possible. In addition, regulation will be 
based on providing the maximum service to the other purposes for which the project was 
intended insofar as this regulation is consistent with the flood control function. 

6-2. Pefinition of Normal Flood Control RegUlation. For the purpose of these 
instructions, normal flood control regulation is defined to occur at all times while the pool 
elevation is between elevations 4635.0 and 4653.0 feet, m.s.1. and when: 

a. Rapid communication (telephone or radio) between the Facility Manager and 
either the Project Manger's office or the Omaha District Engineer's office is possible. 

b. Rapid com munication between the Facility Manager the regulatory off ices 
referenced above is impaired; however, hydrologic and meteorologic conditions are such 
that flooding, flood damages or rapid increase in the Glendo pool elevation (defined in 
Section C 'Emergency Regulation') are not occurring or are not anticipated in the near 
future. 

0 9-3. Recaulation Instructions. Flood Control Regulation Orders during periods of 
Normal Regulation are furnished the Project Manager's Water and Land Operations 
Division by the District Engineer's Water Control Section. The Water and Land 
Operations Division will in turn relay the operating instructions to the Control Center for 
immediate action and will also notify the Facility Manager on site. Regulation orders are 
issued through the Water and Land Operations Division to permit coordination with other 
North Platte System projects. 

8-4. Personnel. Table A-2 of these instructions lists offices and personnel to whom 
reports and questions related to flood control regulation may be directed. 



SECTION 

EMERGENCY REGULATIONS FOR FLOOD CONTROL 

GI. P ~ e r ~ t r u c t i o n s .  Normally regulation of the Glendo Dam and 
Reservoir will be accomplished by specific regulation orders to the Plant Superintendent 
from the Omaha District Water Control Section thru the Area Manager's Water and Land 
Operations Division. However, it is conceivable that interruptions in remote supervisory 
control and communications between the Facility Manager and both these off ices may 
occur at times when regulation action other than required in the latest available regulation 
order may be necessary in order that the project may properly fulfill its objective of flood 
control. 

For this reason, emergency instruction, as given in the following paragraphs, have 
been developed to provide the Facility Manager with instructions for the regulation of 
releases from the reservoir during periods of communication failure. These instructions 
have been formulated to provide as high a degree of flood protection as practicable, 
within the safe capability of the project, and involve action by the Facility Manager based 
only on meteorologic and hydrologic conditions of which the Facility Manager has 
knowledge. 

G2. Definition of Emergencv. For the purpose of these instructions, an emergency is 
defined to begin with a failure in remote control telemetry communications between the 
Glendo Dam Office and both the Area Manager's office and the District Engineer's office 
at a time when a report from the Glendo Dam Office is required for any of the conditions 
listed in Table A-I. ation ~rocedures will be I~I-d onlv if . . .  

. . c o m m u m n s  cannot be emlished wlth~n 6 hours after such time that n o t h w u g  . . . .  . . 
. . reauired bv ~ a t a ~ r a ~ h  A-3 and it amears ~robabb that the communrcatmn outaae may . . nue for an awt~onal 24 how.  Every possible effort will be made by the Facility 

Manager to establish communications. Communications are defined as 1) operations 
performed via microwave transmissions from Casper; 2) telephone and FTS; and 3) radio 
communication. If a,ll three are unusable, communications will then be considered to have 
failed. 

Emergency conditions will continue until such time personnel of the Area 
Manager's Water and Land Operations Division or the Omaha District Water Control 
Section have been contacted and appropriate instructions are received by the Facility 
Manager. During the progress of the emergency as defined above, the Glendo Facility 
Manager shall proceed and regulate the Glendo Reservoir in accordance with conditions 
and instructions which follow. The manager shall continue to record data and provide for 
safety and public information insofar as possible. 



G3. Re-establishment of Communications. During an emergency, every effort shall 
be made by the Facility Manager to re-establish communications to the Area Manager's 
or District Engineer's personnel by any means available, including the use of a courier 
traveling by any available means to the nearest point where such rapid means of 
communication may be available. However, the Facility Manager shall first insure that 
the dam is attended at all tbes  during the emergency. 

C4. mergencv Action to be Taken bv Facility Manaaet In the event of an 
emergency as defined in paragraph C-3, it shall be the duty of the Facillty Manager to 
make adjustments to reservoir discharge as follows: 

a. Follow the last regulation order received for 6-hours after the emergency 
condition occurs before adjusting releases as provided below. 

b. Reservoir elevations will be observed at least once each hour and 
corresponding rates of rise in reservoir elevation computed. Emergency releases will be 
based on these computed rates of pool rise but gate settings will not be adjusted more 
often than at 6-hour intervals. 

c. With the reservoir level above elevation 4635.0 and after the waiting period as 
described in 'a' above, releases will be adjusted to the level given in the following 
schedule: 

(1) Release specified in latest Flood 
Control Regulation Order. 

(2) Discharge as required by Regula- 
tion Schedule on Plate 40 (see 
Section 7-01 for further 
explanation of Plate 40). 

(3) Power Plant Capacity. (If one or 
both of the power units are inop- 
erative, release the equivalent flow 
through the outlet works.) 



(1) Release specified in the latest 
Regulation Order. 

(2) The discharge of current gate 

(1) Release specified in the latest 
Regulation Order. 

(2) Power Plant Capacity. (If one or 

d. In case of rain in excess of 1 inch in 6-hours in the basin between Glendo and 
Guernsey Dams andlor knowledge exists of heavy runoff downstream. 

C-5. S~ecia l  Re~or ts  of Emeraencv Operations. It is essential that the Facility 
Manager's records be complete enough to reconstruct the events and regulation activities 
at the project during the flood period, as noted in paragraph A-4. All conversations, 
especially with personnel outside the Corps, relative to flooding, flood damages, requests 

t 

While pool level is below Elevation 
4648.5 

While pool level is between Elevation 
4648.5 and 4653.0 

Reduce releases to conservation 
requirements if above that rate. 
Maintain this rate for 24 hours, then 
return to the release schedule in 
paragraph c. above. 

Maintain release schedule given in 
paragraph c. above. 



for regulation of releases, etc. should be noted in detail. The Facility Manager's records 
should note his attempts to re-establish communications. The records should note insofar 0 as practicable, the basis for each regulation operation performed by the Facility Manager 
under these emergency conditions. A copy of the Facility Manager's records will be 
furnished the Corps of Engineers' Water Control Section as soon as possible after 
conclusion of the Flood Emergency, as defined herein. 



Exhi bl t V 

U.S. Supreme Court Decree, 1945 

Nebraska vs. Wyoming 



NEBRASXA v. WYOMING 

STATE OF WYOMING, Mendant, and 
State of Colorado, Impledad Defend- 
ant, unitrd %8tW & &&=, I ~ ~ c T -  
-or. 

. C6UI 
*The following decree w a ~  enterad 

on October 8,1946 : 
This cruro having been heretofore 

aubmitttd on the report of the Spe- 
cial Mmter and the exception8 of the 
partlea thereto, and the Court being 
now fully advised in the prumirea : 

It ir ordered, adjudged B D ~  decreed 
tbat: 

L The State of Colorado, ita of& 
cer8, attornepr, aganta and employ- 
etm, be and they are hereby #rtnllp 
enjoined 

(a) From diverting or permitting 
the divenion of water from the North 
Pht te  River urd itrr Mbrrhrfea for 
the irrigation of more than a total of 
186,000 acre8 of land in J a h n  
CmnQ, - - C~londo, drving my one fr- 
rigation reason; 

(b) From &ring or permitting the 
atorage of mom Urln a total .mount 
of 17,000 acre feet of water for ir- 
rigation purpo8u from the North 
Platta River and ita tributuiea in 
J h o n  Come, Colorado, between 
October 1 of my year urd Septem- 
ber 80 of the following y e u ;  

(c) From urportfng out of the ba- 
rin of the North Phtte River and i b  
tributrrriea in Jackson County, Colo- 
d o ,  to m y  other &re- baain or 
brsins more than 60,000 acre feet of 
water in m y  period of ten consecu- 
tive years reckoned in continuing 
progrerrive aerie8 beenning with 
October 1, 1946. 

11. Exclusive of the Kendrick Proja 

ect and Seminoe Besenmir the State 
of Wyoming, its ofHcera, attorneys, 
a m t r  and amployea, ba and they 
are hereby aevenlly enjoined 
(s) From diverting or permitting 

the divenion of water frwn the 
North PIatte River above the Guern- 
rep Resemoir and from the tribu- 
brim entering the North Platte Riv- 
er abovu the Pathilnder Dam for tha 

* [ ~ 8 1  
*irrigation of more than a total of 
168,000 acrea of land in Wyoming 
during any one imgation remon. 

(b) From atodng or permitting the 
etorage of mote than a total amount 
of 18,000 acre feet of water for irri- 
gation purposes from the North 
Platte River and ita trfbatariu above 
the Pathfinder R e a m i r  between 
October 1 of any y e u  m d  September 
80 of the following year. 
III. The Strk of  ordi ding,' ita of- 

ficer~~, attornem, agents and amploy- 
ma, be aad they are hereby #everally 
enjoined from storing. or permitting 
the ~ o n g e  of water in Pathfinder, 
Guernsey, Seminoe and Alcova Rm- 
ervoim otherwise than ih accordance 
with the relative rtorage rightu, u 
unong themrehm,of ruch m o i t s ,  
which are hereby dedned and bed  aa 
follows: 

Fhrt. Pathbndu Rmenmir: 
sec06d. GU-ey B-o~& 
Third, Seminoa Beeervoir; and 
Fourth, Alcova Btsemoir; 

Provided, however, that aabt may 
be impounded ia or r e l d  from 
Seminoe Reservoir, con- to the 
foregoing rule of priority operation 
for me in the generation of electric 
power whm and only when ruch 
atorage or releaae will not material- 
ly interfere with the administration 
of water for irrigation porporer ac- 
cording to the priority decreed for 
the French Canal and the State Line 
c8nals. 
IV. The State of Wyoming, its otR- 

I cera, atitorney8, agent8 and employ- 
ees be and they are hereby 8everally 



m8u8 
m&8- SUPREME COURT OF THE UNITED STATES Ocr. Tply, 

enjoined from rtoring or  permitting 
the storage of water in Pathfinder, 
Gwrnrey, Seminoe or Alcova Rerer- 
voirs, and from the diversion of nrt- 
ural flow water through the Cauper 
Canal for the Kendrick Project be- 
ween and including May 1 and Sap 
tember 80 of each year otherwise 
than in accordance with the rule of 
priority in mlation to the approprir- 
tiom of the Nebraak. lands supplied 

by the French Canal and by the State 
'I6671 

I Line Canals, which said +Nebraska 
I appropriations are hereby adjudged 
to be aenior to said four reservoirs 
a n d  said Carper Canal, and which 
said Nebraskrr appropriations are 

I hereby identified and defined, and 
1 their diversion 1imiWiona in second 
I feet and r e w n a l  Llmitatfons in acre 
feet &ted a s  follows: 

Saraorul 
LimStrtion Limihtion 

Lamb Cuul in Sac. Feet in Acre Ft. 
........... ............. Tract of 1026 acres .French 16 2,227 ....... .......... Mitchell Irrigation District Mitchell 196 36,000 

Gering Irrigation District ........ Gering ........... 193 86,000 
Fanners Irrigation District ....... Tri-Stab ......... 748 183,050 
Ramahom -tion Oirtrict .... .Ramshorn ........ 14 3,m 

'V. The natural flow in the Guern- 
sey Dam to Tri-State Dam section 
between and including May 1 and 
September 80 o t  each year, includ- 
ing the contribution of Spring Creek, 
be and the rune hereby is appor- 
tioned between Wyoming and Nebras- 
ka on the basis of twenty-dve per 
cent to Wyoming and reventy-five per 
cent to Nebraaka, with the right 
granted Nebraska to designate from 
time to time the portion of its share 
wbich aha11 be delivered into the In- 
terstate, Fort hramie, French and 
Mitchell Canals for uae on the Ne- 
braska Lnnda served by these cittrls. 
The State a t  Nebrank., ita officers, 
attorneys, agenb and employees, and 
the State of Wyoming, ita otgcen, 
attorneys, agents and employees, ue 
hereby enjoined and restrained from 
diversion or use contrary to this a p  
portionment, pmvided that in the 
apportionment of water in thie sec- 
tion the flow for each day, until aa- 
certainable, rhall be rammed to be 
the mme aa that of the preceding 
day, m shown by the .measurements 
and computations ior  that ' dry, and 
provided further, that unless m d  
until Nebraaka, Wyoming and the 
United States agree upon a modifica- 
tion thereof, or .upon another for- 
mula, reservoir evaporation and 
transportation loasea in the aegrega- 

tion of natural flow and storage 
ahall be computed in accordance 
with the -following formula taken 
from United Stater' Exhibit %MA: 

I *[em31 
I * R a m &  Evaptwation LOU(IW. 
I Semiwe, Pathfinde and A k  

Rscrerooircr. 
Evaporation will be computed 

daily based upon evaporation from 
Weather Bureau Standard 4 foot di- 
ameter Cllrss "A" pan located a t  
I Pathfinder reservoir. Daily evapora- 
tion will be multiplied by area of 

I r a t e r  iurface of reservoir in acrw 
1 and by cwdicient of 70% to reduce 
1 pan record to open water rurface. 
1-q R u m & .  

Compute uame as above except use 
I pan evaporation. a t  Whalen Dam. 
I Riarev Cawis06 Low#. 

Bimr carriage losaea will be com- 
puted upon baais of area of river wa- 
ter  surface M determined by rerial 
rum- mads in 1989 and previous 
yeam and upon average monthly 
evaporation a t  Pathiinder reservoir 
for the period 1921 to 1939, inclu- 
sive, using a c d c i e n t  of 70% to 
reduce pan record6 to open water 
surface. 

Daily evaporation loasea in second- 
feet for various sections of the river 
are shown in the following table : 



NEBRASKA v. WYOMING 

TIprr 
Area Daily Lom-Second Feet 

River Section Acres May June July Aug. Sept. 
AlcovrtoWendover ................... 8360 58 76 87 76 66 
G u t m y  b. to .............. 680 4 6 8 5 4 

................. to State 1;ine 2480 16 22 25 22 18 

Above table is bared upon mean 
evaporation at Pbthdnder as follows : 
M a y  -661 it.; June -767 ft.; July 910 
ft.; Aug. ,799 fk ;  Sept. .668 ft. Co- 
efacient of 70% to reduce pan record 
to open water rorface: 

Above table does not contain com- 
puted loas for rection of river from 
Pathfhder dam to head of Alcove 
reservoir (area 170 acreu) because 
this area is 1- than submerged 
area of original rfver bed in Alcova 
reservoir md is, therefore, consid- 
ered as off-aet. 

*t669 I 
*Likewise the area e e e n  Semi- 

noe dam and head of Pathfinder 
reservoir is less than area of original 
river bed through Pathfinder rerer- 
voir-considered as off-set. Evapo- 
ration lorres will be divided between 
natural flow and rtorage water flow- 
ing in any section of river channel 
upon a proportional baaia. This pr* 
portion will ordinarily be determined 
at the upper end of the section. ex- 
cept under conditions of intervening 
rccruale or  diversions that material- 
ly change the ratio of s t o w e  to nab 
arol flow at the lower end of the 
section. In such event the average 
proportion for the mection will ba 
determined by using the mean ratio 
for the two end8 of the oection. 

In the dettrmination of tramporb- 
tion loues for the various mctionm 
of the stream, such time intervals for 
the paasage of water from point to 
point shalI be used as may be a w e d  
upon by Nebrmka, Wyoming and ths 
United States, or in the absence oi 
such agreement, as may be decided 
upon from day to day by the manager 
of the government reservoirs, with 
such adjustments to be made by eaid 
manager from time t o  time as may be 
necessary to make as accurate a seg- 
regation as is possible. 
M. Thie decree is intended to and 

does deal with and apportion only 
the natural flow of the North Platte 

River. Storage water shall not be 
affected by this decree and the own- 
ers of rights therein ahall be per- 
mitted tc  distribute the w e  in ac- 
cordance with any lawful contracts 
which they may have antsred into or 
may in the future enter into, without 
interference because of thh decree, 

VII. Such additional gauging sta- 
dons and meuuring devices rt o r  
near the Wyoming-Nebmka state 
line, if any, a s  may be necsssary for 
making m y  apportionment herein de- 
creed, shall be constructed and main- 
tained a t  the joint and eqad  expcn8e 
of Wyoming and Nebrarka to the 
extent that the coete thereof are not 
paid by others. 

VIII. The State of Wyoming, ib 
ofEcers, attorneys, agenta and em- 
ployees be and they are hereby 8 8 -  

16701 
erally *enjoined from diverting or 
permitting the diversion of water 
from the North Platte River or it8 
tribukriea at or above Alcova Rare* 
voir in lieu of or in exchange for re- 
turn Bow water from the Kmdrick 
Project laaching the North Platte 
Biver below AIcova Beaervoir. 
IX. The State of Wyoming and the 

State of Colorado be and they hereby 
are each required to prepare and 
maintain complete and accurate mc- 
otds of the total area of land irri- 
gated and the atorage and exporta- , tion of the water of the North Platte 
Biver and its Mbutader within those 
poftions of their respective jurisdic- 
t ions covered by the provisions of 
paragraphs I m d  II hereof, and such 
1 record, shall be available for inspec- 
tion a t  a11 reasonable times; provid- 
ed, however, that such record8 shall 

I not be required in reference to the 
water uses permitted by paragraph 
X hereof. 

X. This decree shall not affect or 
restrict the use or diversion of wa- 
ter from the North Platte River and 
it$ tributaries in Colorado or Wyo- 

89 L ed 1859 



amm - SUPREME COUBT OF THE UNITED STATES Om. T ~ M ,  

m h g  for ordinary and uaual domeb 
tic, municipal m d  stock watering 
purposes aad conrumption. 

XI. For the purposes of this de- 
c m :  

(a) ' 'Sea~on~ or "80.10nal~ refers 
to the irrigation rmaon, M.y 1 to 
September 80, includve ; 

(b) The term "atorage water" aa 
applied to relurea from ruemoira 
owned and operated by the United 
Stater ir  defined aa m y  water which 
is r e l d  from remmoirs for w e  
on Imda under craalr having storage 
contracb in addition to the water 
which b discharged through thacrc 
rerervoira to meet natural flow urre8 
permitted by thia decree; 

(c) 'Natuml h w  water" rhdl be 
taken .s referring to all water in the 
stream -apt rtorage water; 

(d) Return flowr of Kendrick Proj- 
ject shall be deuned fa be "natural 
flow water" when they have reached 
the North Platte River, and subject 
to the rune diversion and use aa any 
other natural flow in the stream. . iW1 I 
*XII. Thir decree rhall not affect : 
(8) Tlie relative r ighb of water 

Urem With in  one of the Stat88 
who mia to this mait U C ~ P ~  

be oth@mbo 8 P e c i f i d l ~  P m  
vided hersin; 

(b) Such claim8 a8 the Uafted 
8- h.s e m l f e  water under 
Wyoming law; nor a l l  the d e ~ m  
in my way interfere with the owner- 
ship and opemtion by the United 
Statm of the m i o a r  federal rtorrgo 
and P o w  w o r h  and facili- 
ti- 

(c) The use or dhpoclition of mp 
additional rupply or rupplicw of w8- 
tar which in the future may be im- 
PO- into tho b ~ h  of the North 
Phtte Bivor from tho wahr  rhd of 
an m b b  nmmte *- and 
which p-tly do not enter raid 
bruin, or the return flow from mp 
rnch rupply or ruppliea. 

(d) The apportionment heretofore 
made by this Court betwoen the 
Statw of Wyoming and Colorado of 
the water8 of the Laramie River, a 
tributary of the North Platte River; 

(e) The apportionment nude by 
89 L ed 1860 

the compact between the St.- of 
Nebnrslra and Colorado, apportioning 
the water of the South Platte River. 

'Illrrm. Any of the parties may apply 
at  the foot of this decree for itr 
amend- or for further relid. The 
Court ratdm jurindiction of thb suit 
for the purpose of any order, direc- 
tion, or modification of the decree, 
or m y  rupplementmy decree, that 
m y  a t  any time be deemed proper in 
relation to therubject matter In con- 
trovemy. Utter8 with re femce  to 
which further relief mny hereafter 
be rougbt ahdl include, but nhdl not 
be limited to, tbe following: 

(a) The question of the appuca- 
bility and effect of the Act of Augu~t  
9, 1987, 60 Stat 1564, 596496, upon 
the rights of Colorado and i b  water 
u r m  when and if water here- fa 
available for starage and use in con- 
nection wfth the Kendrick Project in 
Wyoming. 

1672 I 
*(b) The quertion of the Meet 

upon the rights of upstrerm areas 
of the construction or threatened 
com~truction in d o m ~ m  a r m  of 
any projectr ~ o t  now exirting or rrc- 
o g n h d  in dewm; 

(c) The quation of the offeet of 
the constroction or threstened con- 
&ruction of rtorage capacity not now 
exitking on 4ributuim entering the 
North Platte River between Path- 
ttnder Reuenroir and Guernrey Rm- 
emoir; 

(d) The quertion of tho right to 
divert a t  or above the headgate of 
the Cuper Canal any water in lieu 
of, or in atcbaage for, any water da- 
veloped by rrtfdci.1 drainage to the 
river of rump uess on the Kendrick 
Project; 

(e) Any quemtion relating to the 
joint opemiion of Pathdnder, Gum- 
sty, Seminot m d  4 ~ 0 ~ 8  ~ ~ e m o i r s  
whenever changed condition8 make 
ruch joint operation possible. 

(f) Any change in conditiom d- 
ing maditlaation of the decree or the 
grmth~g of farther relief necessarg 
or appropriate. 
XIV. The coats in this cause 8h.11 

be apportioned and paid as  f~llowa: 
the State of Colorado one-fifth; the 



State of wmnriag two-fifths ; m d  the 
Stah of Nebwka two-fifth. Pay- 
ment of the feem and expenrm of the 
Special M.&r harr been provided by 
a p ~ o u r  order of thin Court. 
XV. The clerk of thia Court shall 

t r a ~ m i t  to the chief magirtrates of 
the Statea of Colorado, Wyoming, md 
Nebraska, copia of this decree duly 
authenticated under the real of thL 
Court. 



Exhibit VI 

U.S. Supreme Court Stipuiation, 1953 

Nebraska vs. Wyoming and Colorado 



as- - SUPEEME COUBT OF THE UNITED STATES Om. Tmu, 

m e .  
No. 6, Origid.  STATE O F  NEBRASKA, 

Plaintif?, r. STATE O F  WYOMING 
(8t.b d Colomdo, Imphadad Mend- 
mt, and the Unitad Strtsr, Inhnemr). 
Clarence S. Beck, Attorney Gemarl of 

N e h k a ,  8nd But L Onrcuh, both of 
Lincoln, Nebrruk., for the Sf.b of N a  
bruka, Howard B. Black, Attorney Gen- 
eral of Wyoming, for the Stab of Wye- 
ming, Duke W. Donbr, Attorney Genml 
of Colondo, E Lawnee Hinkley, and 
Jean 8. Bnitensteii, dl of Denver, Colol 
d o ,  for the State of Colorado, and Act- 
ing Solicitor General Bobart L Stern, of 
Wuhiigton, D. C., for the United States, 

June 16,1963. The joint motion for ap- 
p r o d  of r rtipulation md to modify and 
rupplrmeat the d o m a  ia gmakd .nd tbr 
following order ir antered in complbm 
with the atipdrtion: 

p a r n c ~  to thir tild 8 
rtlpulntion, datad January 14,1963, and a 
joint motion for approval of the stipolr- 
tion urd to modify m d  rapplanont tb 
d w w  entared on October 8,1946 (826 US 
666,89 L 6d 185'7.66 S Ct 1) and the Court 
baing fully .driwd: 
The atipdation dated January 14,1958, 

t .pp&; and 
h m Ommum that the d e m o  of October 

8, 1945, t hereby m a e d  urd mppia 
malted 8a follow8: 

1. In paragraph I (a) of the d a m e  the 
llgum "146,000" k mbstituted for the 

"186,000." 
2 Purglaph Xm t 8m.nd.d by 8triJc- 

ing the itnf reatenee 8ad mktitoting for 
it the following: 

Any of th. partiu ma7 apply a t  tb foot 
of thb deuw for ifr unmdmmt or for 
further relief, except that for a period of 
five ymra from a d  after June IS, 1968, 
tha S b t ,  of Colorrdo &dl not in6tituk 
any proadhgr for tbo mnendment of the 
decree or for further did. In the went 
thatwi th inddpaiodd&eyeara .nt  
oaer  putp a p p h  for an amendment of 
the decree or for further d e f ,  then the 
Stab of CoIodo may amert an7 and all 
righta, chinu or ddaue8 8 t M e  to it 
under the decree u amended. 

8. Taro new paragraphs, u fo l lm,  ur 
added to the decrcn: 
% Whatever clafma or dd- th. 

pvt iu  or any of them may haw in resm 
. C ~ 2 1  

to the application, *mterprektion or con- 
atruction of tbe Act of August 9,1937 (60 
Stat 664-695) rh.11 be determined without 
prejudice to m y  party arising becaw of 



IDA CASES 

any dwdopmont of the Kendrick Pmjoct 
accrrniag aubrequant to October 1, lNl. 

XVn. When Gbndo D m  usd ROB- 
ervoir are constructed, the fohwing pro- 
viaions shall ba effective : 

(a) The comtructioh and oparation of 
the G h d o  Project rball not impom an7 
d ~ d o n u u r a t o r a b o v e ~ R e a -  
ervoir which w i l l  prejudice may rights 
th t  tbe Strbr of &lotula or Wyoming 
might haw to maare a m6dification of the 
decree pormittiag nxt upmaion af water 
w in the natural b d n  af the North 
Phtte River in Colorado or above Saminocr 
Remvoir in Wyoming. 

(b) Tho eorutrrtction mid opmtion of 
Glrndo Remvoir shall not a a c t  tha regi- 
men of the natural b w  of tbo North PlPtk 
Biver a h  Pathfinder Dam The mgb 
men of tbe PI- bow d the North 
Phtte River below Path&rdar Dam ahdl 
not be ch.nged, rrcept that not more than 
40,000 .err fwt  of tho natur8l flow of the 
North Platb Biver and i t s  tribrrtariom 
which unnot be rtored ilt upttrtun rccrar- 
wim under the p H l o r n  of thia decree 
m y  be stored in the Glardo Reservoir drnc 
ing 8ny water 7 u ,  in addition to mpo- 
ration lomam on rucb rtorrga, 8x4 iratha, 
the amount of mch storage water that 
may be held in rtoraga a t  an7 one time, 
including unrgwu. rtorage, 8h.U never 
armd 100,000 acre f rd .  such rtoT8gm 
-tor shall be dirporrd of in accordance 
with contr&s b bo herdtar aocutd, 
and it -7 be rwd for the irrigation of 
1-b in the buin of the North Phtk Rir- 

*lWI 
ar in westam Nebruka to the extent .ai 
26,006 SCH f e  m n ~ d l y ,  m d  for #a ini- 
gation of h& in the buin of tbr Nmth 
P h t b  Eiver in 8outbemtan Wyoming ba- 
lm Goexmay Barervoir to the extant d 
15,000 acre fa& 8nau8lly, p d d e d  that it 
8h.U not be fWd 81 8 sub8tito.b for ator- 
8m m e  fO? .nY a- 
i8ting porm8nrnt urmgunant8. The 
above limitrtion on rtonqr of nrrtrurl flow 
doaa aot apply to flood water which m y  
be tempordly stored in rg upudty d- 
louted for flood contrd in the Glendo b 
orvoir, nor to water originally rtared in 
Pathfinder Raorvoir which may In tom- 
porarily re-sbred b Qlando Reaamir a f t  
er ita release from Pathihder and kfon 
its delivery pmuur t  to contract; nor to 
mtur which may be Impounded behind 
C l d o  Dam, an provided in the Bureau 

d Reclamation Dstinite Plan Report for 
the Glmdo Unit dated December 1962, far 
the parpore of crestins a head for tbs 
development of water power. 

(c) Paragraph III of the d m  t 
amended to mad as follows: 

111. Tho Sate of W70ming8 ih o560ar, 
attorneys, 8geats uld omplorae4 be 8ad 
t h u y 8 r O ~ r c m n l l y l a f o i P r d f r o m  
r t o h g  or permitting the rtar8ga of w8tu 
in Pathbnder, Goornsey, Sumhoe, Ueova 
nxtd Glendo Ib#m o t h e m b  t&n in 
.ccordaa~~ with the relative storage 
rights, 8s 8mong therMtlm, of aucb maeP 
mirs, which am hereby defined 4 &ad 
88 folloar: 

Fht ,  P8thib.k Buerdr; 
Second, Gummamy Baaamit; 
Third, SaiNII bmrvoir; 
Faurth, A m  xzemmdr; ma 
Fifth, Glanda Basemir; 

'19843 
*Prwidad. however that water may be 

impounded in sol mhmd from %&oe 
R#rmtr, colrtrug to the forwing rP1e 
of priority operation for tue in h gelb 
eration of electric power when and only 
when such atomgo or relam dl not ma- 
terially inturfem rrfth tho administmtloa 
of ~ 8 k r  for m w  PUFPWU 
to the priority doaroed for thr Froneh 
Cuul and the Bt8te Line C u d &  
Ston- righC d G h d o  Beaermir shall 

be subject b the proridonr of thin para- 
qnph III. 

(d) Paragr8ph N of the docm u 
unended to rrd as follows: 

XV. The Btrtr of Wyoming, ib odtcarr, 
alhmeya, agentr aad employeas be and 
thcr are bereby rarerdlp aajoinml fbm 
mtdng or pmttLLng the storage of water 
in Pathbndrr, Guemoy, seminor, ALccm 
and Glendo I k K i m i n ,  8nd h.anr tha dig 
v e r s i o n o f ~ u r l ~ w a t a r t h r o u g h t h 4  
Casper Cuul  for tba XenMdr Project 
between 8nd Including Ma7 1 m d  SqJtem- 
b e r 8 0 o f e 8 c h ~ o t h ~ t h a n ~ . e -  
dordanco with the ralo of priority in rob- 
tion to the appmpriatians of tho Nebrub 
lur& supplied by tbs hanch and 
by the Skte  Line Canrir, which curid Ne- 
9rukr appmprifitto~ u e  heraby rcE 
judged to bo mior to mid &. -aim 
8M d d  C m  ad, 8nd which Mid 
hbrmka approprktiona are hereby i&n- 
tilsd 8nd deb1lwj. and their d i ~ i o s ~  link 
iktionr in laeond feat and seamud lim- 
itrtiopt 4x1 w e  feet flxed w folhws: 



sum 
-rr SUPBEME COURT OF THE UNITED STATES Ocr. Tnu, 

Limitrtion 
in k 

Land8 C d  Feet 
Tract of 1026 acm ........................ French 16 
Mitchell Irrigation District ................. Mitchell 196 

.................. G d n g  higation D W c t  Gerine 198 ................. Fumar Irrigation Diitrict Tri-Stab 748 ............... Rumhorn Irrig8tian Matrtd 2tmmhom 14 

'[WI compatd in accord.na6 with the following 
.(el p.f.gnoh V of the decree h formal8 t8kan franr Unifd 8t.W B i t  

amended to mad u fdm: 2 0 U  and th. rtipuhtion of the parti- 
V. The ubrd h w  in the Guernsey &td J.II~UP 14, lorn, rPd 61cd on Jan- 

Dam to Tri-State Dun metion betweon and uup 80, 
including May 1 and September 80 of oaeh 
par, including tho contribution d Spring 
Creek, be and the I I M ~  hereby ia appoe 
tionad ktwom Wyomiag and Ndraska 
on the b88i8 of tnrnty-&e per cent to 
W y d n g  and aevoaty-dve per tent to Ne- 
bruka, with tho right (tnnM Nab& 
to dosignate from time to tiaPs the portion 
of ita rhur which ahdl be dcliwmd into 
ths Interntab, Fort M e ,  F& and 
Mitchell canals for uae on the Nabnslra 
h d r  mmd by thaw canah Tho State 
af Nobrash, its ofkern, attorneys, .plrtr 
and anplojram, and tho State of Wyoming, 
itm .of8csrr, attorneys, a-tr and an- 
ployas, ur h d y  m j o W  and re- 
atrained from d i v d o n  or use contrvy 
ta tbt a p p ~ n m ~ t ,  prodded th8t h the 
a p p o r t i o ~ t  of -tar in this d o n  tho 
flow for each day, until aamrWmbIe, dull 
b e ~ t o : b e t h e ~ w n e u t h r t o f t h e  
p m c d b g  day, u shown by the msuura 
menta urd computations for that day, and 
pmvidd further, tht d a m  and until 
N.bnrL., Wyoming m d  tho United S t a W  
agrue upon a mdifb t ion  thereof, or u p  
on another formula, mmoir evaporation 
d trmrportrtion lousr in the 
tbn of natural flow and Itorage shall ba 

Evaporation wil l  be computed daily 
b a d  upon m p a n t i o n  from Weather 

'CW3 
Bureau Standud *4 feat. diameter Clur 
"A" pan locad a t  PatMada R l u n o i r .  
Daily evaporation will b multiplied by 
~ o f m k r ~ o f ~ o i r i n s e r u  
and by c d d e n t  of 70% fo reduce pan 
record to open -tar d . e a  

Glvndo and Gurmrry Beeorwin. 
Compata umtr u above exapt tmo pm 

anpor8tion a t  w e n  Dam. 

Biver carria- loams will be computed 
apon basis of a m  of r i m  water d m  
u determined by auh1 mrrm aud. fa 
1939 and prorfoo1 purr sad upan a v a r ~ ,  
mtmthly evaporation at Pafhfiadar reaer- 
roir for the period 1921 Q 1989, incldeq 
using. co=emciat of 70% to reduce P.~D 
recordr to open mter 8urf.ca 

Daily evaporation losses in -&feet 
for &OM d o n r  of the rim .n shown 
fn tho following table: 

TABLE 
Are8 Daily LmAkcond Fwt 

RSra s.efion Aerea May Juno July Aug. &pt ........ Aleova to Glrado B m m i r  6,740 43 61 70 6 l  4s 
GuunmyRammoirtoW laden.,... S O  4 6 6 6 4 
Whlm to State IJne ............. 2,480 l a  2 2  25 22 16 

Abovo W e . L  baaed upon mem wap 
oration at Pathhder u follows: Msy 
.661 f t  ; June .767 it.; July 310 ft.: A m  
.799 ft.; Sepk .568 ft. Co-eBcient 02 70% 
to reduce pan record to open watar mar- 
face. 

Above table doss not contain computed 
lou for section of river fmm Glendi Dam 
to h a d  of Gwrnrcy h e r v o i r  (area 680 
97 L ed 1196 

~ C I . ( W )  beaura this usr ia lau than mb- 
merged urn  of original river bed (940 

'tM71 
*acres) in Glendo Beservoit and is, there 
fore, coaridered u off-rat. 

Above table docs not contain eompua 
loss for rection of river from ~ o t h f f n d ~  
Dam to head of  Ale001 weir (w 
170 rcrer) because thir area i r  1- tbm 
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mbwrgod .r# of odg&l river bed in 
A l a m  hermtr a d  t, therefore, con- 
8fdrnd u o U u k  

Likmh the arra batween Saniw Dun 
and h..d of Pathfinder h r v o i r  t loam 
than uu d 0-d river bed thraugh 
PatMnda ~ ~ i d m d  u off- 
rat Ev8por8tioa louar a be divided be- - - d- md rbaalps ~ 8 b T  am- 
iag in .aprrc t ionofr i ra~o lupoaa  
p r o p o M  b.rir, Thir -&on rill 
ordhdlr be dekmiaed at the uppet end 
of the rsetian except under condition, of 
inbmmhg .ccnrrL or divemiom that 
matdally change the ratio ef 8- to 
n a t ~ m l ~ . t t h e ~ o d o f t h e ~ e t i o l l  
In mob event the a-gm proportion for 
t h e ~ d l b e d e t e n u h d b y o r i a g t h r  
mwa d o  far tiu two .ah of the uetion. 

In the determination of tramportation 
lourr for the ruiaru aectiona of the 
ttnrm, such time i n M  for the p m  

of water from point to point dmll be 
u d  u may be rgMad upon by Nebraska, 
W e  and the United -tea, or in the 
aimam oi mcb 8greanent,.u m y  be de- 
d d d  upon from dry to day by the manager 
of the gowmmeat mnmoks, with much 
uljortmartr to be made by mid manager 
from time to time u be neeeaauy to 
make ui m t a  a megregatiom u u p a -  
sibla 
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Water Control Manual 
Glendo Dam and Reservoir, Wyoming 

North Platte River Profile 

U. S. Army Engineer District, Omaha 
Corps of Engineers, September Omaha, 1997 Nebraska 





C=nwIA XI s PLATE 4 

GLENDO DAM WETLANDS 
INTERPRETIVE AREA 

N. 

INTERPRETIVE 

TRAIL HEAD 

POWER PLANT 
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To Guernsey 

(20 river miles) Q ---------.--PARKING AREA 

4------ ---OSSERVATIONPIE~ 
1 - - - -* INTERPRE7IVE TRAIL 

Feet in Thousands - - - - -SCENIC OVERLOOK 

DEPARTMENT of the INTERIOR 
BUREAU of RECLAMATlON 

prepared BY: h* 
ReviewedBy: N,f', 

Water Control Manual 
Glendo Dam and Reservoir, Colorado 

Glendo Dam Wetlands Interpretive Area 

U. S. Army Engineer District, Omaha 
Corps of Engineers, Omaha, Nebraska 

September 1997 
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Spillway Discharge Rating Curve 
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Water Control Manual 
Glendo Dam and Reservoir, Wyoming 

Spillway Discharge Curve 

U. S. Army Engineer District, Omaha 
Corps of Engineers, Omaha, Nebraska 

September 1997 
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Outlet Works 
7'-3" x 7'-9" H.P. Gates - Discharge Curves 
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Discharge in Thousand cfs* 

Based on Hydraulic Studies (Power Plant not Operating) 
Notes: 
Any variation in discharge from these curww, as determined by measurements of 
flow downstream from the outlet works, should be reported to the Assi int  
Commissioner and Chief Engineer. 

Regulating Gates: Three 7-3" x 7-9' high pressure slide gates. 

Source of Data: Glendo Standard Operating Procedures (SOP), Bureau of Prepared By: 
Reviewed By: Reclamation, March 1991. 

Water Control Manual 
Glendo Dam and Reservoir, Wyoming 

Outlet Works 
7'3" x 7'-9" H.P. Gates - Discharge Cutves 

U. S. Army Engineer District, Omaha 
Corps of Engineers, Omaha, Nebraska 

September 1997 





Area Capacity Data 

Reservoir Capacity in Thousands fo AcreFeet 

This is a computation of area and capacity data superseding Drawing 
Number 449-703-557, Glendo Wyoming, dated January 11,1965 and 
corresponding pertinent tables. The above area-elevation data are from a 
1972 sedimation survey that was conducted by the Flood and 
Sedimentation Section of the Engineering and Remarch Center. The areas 
were derived via the width ratio method. A sedimentation report, "1972 
Survey of Glendo Reservoir," dated April 1975, contains the informetion 
pertaining to the reservoir survey and its results. Electronic computer 
program CARCAP was used to compile area and capacity data from a 
smooth curve through all control points. 

Storage capacities indicated as available 
are for the 1972 resurvey c o n d i i s  of I Water Control Manual 
sedimentation and may ultimately be 
encroached upon by sediment accumulation. I Glendo Dam and Reservoir, Wyoming 

Surcharp is not included in general 
sbbmmb of capacity of the reservoir. 

Area - Capacity Curves 

Prepared By: 
Rwiewed By: 

U. S. Army Engineer District, Omaha 
Corps of Engineers, Omaha, Nebraska 

September 1997 



Glendo Reservoir 
1972 Capacity Table in Acre-Feet 
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N A T 

ALCOVA 
POWER PLANT 

/U€IVDRICK PROJ ) 

P L A T T E  
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R e V h e d ~ y : V  

Water Control Manual 
Glendo Dam and Reservoir, Wyoming 

North Platte River System Projects 

U. S. Army Engineer District, Omaha 
Corps of Engineers, Omaha, Nebraska 

September 1997 



Notes: 
All basins contribute flow directly to the North Platte River, 

except basins 12 - b, - c, - d, - e, which flow directly to the 
Laramie River, and in turn to the North Platte. 

Approximate Drainage boundries are indicated by dashed 
lines. 

Arrows indicate direction of flow. 

to Uva 

Water Control Manual 
Glendo Dam and Reservoir, Wyoming 

Drainage Basins Affecting 
the North Platte River 

2 

cn 
Prepared By: 
Reviewed By: 

U. S. Army Engineer District, Omaha 
Corps of Engineers, Omaha, Nebraska 

September 1997 



Nc 
ults of 24-Hour 4-inch Rain Over Drainaae , 

rth Platte Flood Study 
ires I Results of 24-Hour 6-inch Rain Over Drainaae Area 

Total Contributing 
Drainage Drainage Channel Time of 

Area (sq. Area Length Concentration 
Drainage Basin mi.) (sq. mi.) (miles) (hours) 

1 Bates 393 373 46.2 11.3 
2 Boxelder 202 182 52.6 10.7 

3 Casper 668 570 102.6 34.5 
4 Cherry 356 214 39 12.2 

5 Cole 70 69 24.1 7.9 
6 Cottonwood 196 186 43 9.7 

7 Deer 212 191 49.7 11.1 

8 Elkhorn 47 45 17.8 4.8 
9 Horseshoe -211 200 51.5 11.8 

287 10 La Bonte 273 , 38.5 8.7 
11 La Prele 177 168 23.1 8.9 

12. a. Laramie River from North 
Platte to Uva Station 106 106 28 17.5 

12. b. Chugwater 667 634 96 26.2 

12. c. North Laramie River 370 296 84.9 19.3 

12. d. Sybille 507 507 55.6 12.3 

12. e. Laramie River from Sybille 
to Wheatland Res. No. 2 655 622 55 13.4 

15 Sage 182 182 43.5 14.9 
16 Wagonhound 112 101 30.9 7 
17 Pumpkin, NE 1080 918 57.2 20.8 

18 Sheep, NE 357 332 39.5 15.3 

Minimum 

(inlhr) (inches) z i p  

Hydrograph (hour occurring) 

Volume o 
Runoff 

- 

I I I Hydrograph (hour occurring) I 
I Total I I I I 

Depth of Volume o 
FI~we~detg( Runoff I Runoff fl I I I Fl:i",",te 

(cfs) (inches) (ac-ft) Beginning Peak Ending (cfs) 
34,310 4.5 89500 2nd 12th - 44th 59900 
8,145 2.75 26700 2nd 14th 43rd 17280 

Drainage Basin Characteristics 
Poor pasture and range 
65% good grazing land 
25% fair timber 
10% irrigated meadows 
95% fair pasture and range 
50% fair rangeland 
50% good farmland 
Nearly 100% fair grazifig land, high infiltration 
25% good timber 
75% good grazing land 
80% goodgrating land 
20% fair timber 
Good ~asture and ranae but liaht soil 
40% forest area 
60% hay meadow 
95% fair pasture and range 
80% fair pasture and range 
20% meadows (aoodl 

95% pasture and range 
5% hay meadows 
90% good grazing land 
10% irrigated hay meaeow 

80% good grazing land 
20% good forest 

Fair grazing land. 
Highest runoff potential due to topography. 

Affects on the North Platte 

Hydrologic Information 
North Platte River and Tributary Flood Study 

90% good grazing land 
10% hay meadows 

Prepared By: 
Reviewed By: 

99% fair pasture and range 
90% good pasture and range 

U. S. Army Engineer District, Omaha 
Corps of Engineers, Omaha, Nebraska 

September 1997 

10% good hay meadows 
good pasture and range 
95% fair pasture and nnge 
50% farmland (good) 
50% 33% pasture row crop and range (good) 

17% alfalfa meadow 
50% pasture (good) . 
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Glendo Dam and Reservoir 
1965 Flood Routing 
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REGULATION PLAN: During EVACUATION PLAN: Set rebases Water Control Manual 
inflow period, releases to evacuate accumulated flood Glendo Dam and Reservoir, Wyoming 
determined by regulation stwaw as soon as practicable, 
schedule until flood peak has Maximum - 10,000 ds; Minimum - 
passed and inflow becomes less Power Plant capacity unless h r  1965 Flood Routing 
than outflow. releases are necessary to prevent 

downstream flooding. 
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Gendo Dam and Resetvoir 
1970 Flood Routing 
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Glendo Dam and Reservoir 
1971 Flood 
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Glendo Dam and Reservoir 
1973 Flood Routing 
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Glendo Dam and Reservoir 
1983 Flood Routing 
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Glendo Dam and Reservoir 
1984 Flood Routing 
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Glendo Dam and Reservoir 
1995 Flood Routing 
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Glendo Dam and Reservoir 
1997 Flood Routing 
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Discharge Rating Curve 
North Platte River near Oooso Egg, W 
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Discharge Rating Curve 
Smith Creek Below Otdsr C m k  mar C q m ,  WY 
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Discharge Rating Cunre 
Beaver Creek above Pole Creek near Casper,WY 
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Discharge Rating Curve 
Deer Creek in Canyon near Glenrock, W 
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Discharge Rating Curve 
Deer Creek below Millar Wasteway at Glenrock, WY 
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Discharge Rating Curve 
LaPrele C m k  neat Douglas, WY 
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Discharge Rating Curve 
North Platb Rivew at Orin, WY 
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Discharge Rating Curve 
North Platb R ' i  below Glendo Resewoir, WY 
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Discharge Rating Curve 
Horseshoe Creek near Cassa, W 
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Discharge Rating Cuwe 
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Discharge Rating Curve 
North Platte Rim bdow Guernsey Reservoir, WY 
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Stage-Discharge   elation ship Table 
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Hay Springs 12 S 
Hemingford 
Kimball2 N 
Lewellen 

42.5 
42.35 
41.25 

41.31 67 

-1 02.7 
-103.0833 
-103.6667 
-1 02.1 333 

Clim 
Clim 
Clim 
Clim 

3805 
4270 
4759 
3290 

' 45 
34 
108 
2 
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$$ - nrrCK VALUE ENGEEERlNG - $$ 

I 



SC = Snow Course 
S = Snow Pillow 
P = Precipitation 
T = Temperature 
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- Glendo Dam and Reservoir 
Storage Volume Probabilities 
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Curves represent the annual exceedance 
frequencies for various durations of Maximum 
storages in Glendo Reservoir. Curves are 
statistically derived based on the 36 (1 958 - 
1993) water years over the period of record. 
Refer to Section 4-07 for further explanation. 

i - 
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Storage Volume Probabilities 
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Glendo Dam and Reservoir Historical Elevation 
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Plate 49 

Glendo Dam and Reservoir 
Elevations, 

Inflow 
(cfs) 

5,280 
4,300 
2,640 
2,120 
6,760 
4,800 
4,240 
18,800 
3,930 
3,950 
4,050 
3,030 
17,600 
11,800 
3,610 
14,700 
6,730 
4,380 
3,790 
4,310 
8,600 

, 4,150 
6,670 

I 2,950 
4,080 
8,830 
10,800 
3,860 
9,470 
3,120 
4,360 
5,760 
3,490 
10,100 
3,410 
5,790 
4,500 
7,930 
4,860 
5,960 

Date 

1 5-Jul 
10-Aug 
28-Jul 
7-Jul 
9Aug 
21 -Jul 
30-JuI 
21-Aug 
28-Jul 
20-Aug 
24-JuI 
4-Aug 
6Aug 
I I -Jul 
1 -JuI 
2-Jun 
27-Jun 
30-JuI 
31 -Jul 
11Aug 
6-Aug 
6Aug 
2-Aug 
1 Aug 
8-Aug 

26Aug 
30Jun 
26-Jul 
30-Jun 
26-Jul 
26-J u I 
1 Aug 
31 -Jul 
28-Jul 
26-Jul 
28-Jul 
26-Jul 
1 Aug 
27-Jul 
25-Jul 

Inflows, and 

Date 

20Apr 
5-May 
10-Aug 
8-Jul 

16-Jun 
19-Jun 
21-May 
15-May 
19-Aug 
25-Jun 
9-Jun 
13-Jun 
13-Jun 
5-May 
I -Jul 

21-May 
27Apr 
31 -0ct 
3Aug 
1 3-Jul 
18-May 
18Aug 
24-Apr 
26-Aug 
21-May 
23-Jul 
16-May 
22-Aug 
I I-Jun 
22-J u I 
5-Jul 
9-Jul 

20Aug 
16-May 
I 8-Jul 
19-May 
26-Jul 
10-May 
15-May 
16-Jun 

Daily 

Date 

30-Jun 
9-Jun 

30-May 
25-Jun 
2-Jul 

24-Jun 
23-May 
18-Jun 
4-May 
29-Jun 
13-Jun 
11-May 
21-Jun 
24-May 
18-May 
28-May 
21-Feb 
4-May 
6-May 
4-May 
22-May 
13-May 
17-May 
I-Jun 

27-Jun 
14-Jun 
23-May 
6-May 
22-Jun 
13-May 
23-May 
14-Jun 
12-Jun 
7-Jun 
28-Jun 
27-Jun 
30-Apr 
14-Jun 
3-Jun 
9-Jul 

Year 

1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

Outflows 

Outflow 
(cf s) 

5,550 
7,070 
6,170 
5,540 
7,270 
6,610 
6,500 
6,600 
6,600 
6,800 
6,512 
6,620 
6,160 
6,930 
6,750 
9,640 
7,330 
7,040 
7,030 
6,510 
6,880 
7,160 
7,090 
7,480 
7,150 
10,100 
10,210 
7,040 
8,490 
7,630 
7,680 
7,610 
7,820 
7,410 
7,350 
7,670 
7,540 
7,690 
7,500 
8,160 

Maximum 

Elevation 
(ft msl) 

4628.56 
4638.19 
4635.91 
4627.97 
4636.33 
4632.65 
4633.07 
4638.35 
4630.74 
4639.64 
4635.73 
4632.88 
4645.34 
4649.08 
4637.16 
4650.94 
4633.01 
4634.28 
4634.70 
4633.52 
4639.12 
4633.20 
4636.80 
4637.07 
4634.72 
4650.27 
4640.95 
4633.72 
4640.15 
4636.17 
4632.72 
4630.41 
4627.45 
4638.13 
4629.00 
4632.56 
4626.54 
4641.67 
4637.17 
4639.24 



Hlsbrlcal Monthly Inflow (Acre-Feet) 
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I CONSERVATIONZONE I 

GLENDO DAM AND RESERVOIR 
POOL ELEVATIONS AND ZONES 

Crest Elevation 4675-0 
. . 

Elevation 4669.0 Maximum Pool 
. . 

I SURCHARGE ZONE I 
Elevation 4653-0 Top of Flood Control Pool 

I EXCLUSIVE FLOOD CONTROL ZONE I 
Elevation 4635.0 Top of Canservation Pool 

Elevation 4570.0 Top of Inactive Pool 

GLENDO 
DAM 
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Pool Elevations and Zones 
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PLATE 52 

2 4 6 8 

DISCHARGE IN 1000 CFS 

Refer to Section 7-01 of the manual for 
further explanation of this Regulation 
Schedule. 

Limited to Rainfall occurrences only. 
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Reservoir Regulation Schedule 
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Storm runoff 338,000 ac-ft 
Alcova release and base flow at Glendo 32,000 ac-ft 
Total flood volume 368,000 ac-ft 

Standard Project Flood Hydrograph 

0 12 24 36 48 72 84 96 108 ' 120 132 1 44 156 . . 

Time in Hours 

Storage capacity required to contrd 
the flood to 10,000 cfs release 270,000 ac-ft 
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Reservoir Design Flood Routing 
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Glendo lntervening Area, Wyoming 
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Peak Flow = 251,000 cfs 

15 Day Volume = 1,217,000 ac-ft 

Source of Data: 
Glendo Standard Operating Procedures 
(SOP), Bureau of Reclamation, March 1991 
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Seminoe Dam, Wyoming 
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