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Figure 1-1 Cold Brook Dam and Reservoir (looking northwest) 
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   I. INTRODUCTION 
1-01 AUTHORIZATION 

This manual was prepared as directed in Engineering Regulation (ER) 1110-2-240 and 
covers the pertinent topics of information specified in Chapter 9 of Engineering Manual 
(EM) 1110-2-3600.  The format follows ER 1110-2-8156.  

1-02 PURPOSE AND SCOPE 

The purpose of this manual is to outline the pertinent information and plan of regulation 
for Cold Brook Dam and Reservoir as set forth in the authorizing legislation.  Detailed 
information on project authorized purposes, project description, project history, 
watershed characteristics, data collection and communications networks, forecast 
methodology, water control plan, effect of the water control plan, and water control 
management are presented herein.  This manual follows the guidance presented in EM 
1110-2-3600 “Management of Water Control Systems”, October 23, 2017 and ER 1110-
2-8156 “Preparation of Water Control Manuals”, September 30, 2018.  This report is 
subject to future revision and updating as circumstances warrant. 

1-03 RELATED MANUALS AND REPORTS 

The most relevant reports and manuals on Cold Brook Dam reservoir regulations are:  

Cold Brook and Cottonwood Springs Dam and Lake Projects Master Plan, July 2016. 

U.S. Army Corps of Engineers Reconnaissance Report, Hydrologic Improvement 
Assessment, May 1993.  

U.S. Army Corps of Engineers Operations and Maintenance Manual, 1980. 

Definite Project Report, Cold Brook Dam and Reservoir, Fall River and Tributaries, Hot 
Springs, South Dakota, April 1945. 

Department of the Army License for Public Park, Recreational, and Fish and Wildlife 
Management Purposes, Cold Brook Reservoir Area, South Dakota, May 17, 1955. 

U.S. Army Corps of Engineers Cold Brook Reservoir Regulation Manual, March 1954. 

The 1954 reservoir regulation manual is superseded by this updated water control 
manual, which is subject to future revision and updating as circumstances warrant.   

1-04 PROJECT OWNER 

The project owner is the U.S. Army Corps of Engineers (Corps), Omaha District. 
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1-05 OPERATING AGENCY 

The operating agency is the Corps’ Omaha District, Operations Division, Big Bend 
Project Office and Cold Brook Project Office.  Gates are operated manually from the 
project by the Dam Tender, who is located at the Cold Brook Project during the 
recreation season and otherwise at the Big Bend Project.  The Corps’ Dam Tender 
address and phone number is listed below.  In the event of unusual conditions during 
nonduty hours please consult the directory of regulation personnel on page v, 
Regulation Assistance Procedures, at the beginning of this document. 
 

Dam Tender 
Corps of Engineers 
Omaha District 
Cold Brook Project Office 
P.O. Box 664 
Hot Springs, SD 57747 
(605) 745-5476 

Dam Tender 
Corps of Engineers 
Omaha District 
Big Bend Project Office 
33573 N Shore Rd 
Chamberlain, SD 57325 
(605) 245-1801 

 

1-06 REGULATING AGENCY 

The Corps’ Omaha District, is the regulating agency for Cold Brook Dam.  The Corps’ 
Omaha District Water Control and Water Quality Section (WCWQS) is responsible for 
determining the releases from Cold Brook.  The Corps’ Operations Division is 
responsible for changing the gate settings to achieve the required release.   

1-07 ELEVATION DATUM 

In the original design and construction of Cold Brook Dam, elevations on design 
drawings and reservoir levels referenced the Sea Level Datum of 1929.  This was 
based on measured water levels at 26 tide stations in the United States and Canada, 
commonly referred to as “feet above mean sea level”.  In 1973, the Sea Level Datum of 
1929 was renamed the “National Geodetic Vertical Datum of 1929” (NGVD29).  The 
NGVD29 was subsequently replaced by the North American Vertical Datum of 1988 
(NAVD88) as the current vertical reference datum used by the National Oceanic and 
Atmospheric Administration (NOAA).  NAVD88 is based on a single point as the 
reference point from which all other elevations are measured.  NAVD88 is more 
accurate than NGVD29, and takes into account variations in the earth’s surface due to 
subsidence and rebounding, and distortions caused by gravity.  As such, the conversion 
from NGVD29 to NAVD88 varies depending on location.  As specified in ER 1110-2-
8160, long-term efforts shall be programmed to transition from older datums to 
NAVD88. 
 
In this water control manual, elevations for reservoir levels and project drawings are 
based on the Project Datum (PD), which for Cold Brook Dam and Reservoir is close to 
NGVD29.  NGVD29 elevations have not been converted to NAVD88 in an effort to 
provide elevation data that is consistent with historical events and the original design 
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drawings for the project.  If elevations referenced to NAVD88 are needed for Cold Brook 
Dam and Reservoir, use the following conversion: PD + 1.65 feet = NAVD88.   
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  II. DESCRIPTION OF PROJECT 
2-01 LOCATION 

Cold Brook Dam is located on river mile one of Cold Brook in the Fall River basin about 
one mile north of Hot Springs, SD.  The dam lies in Fall River County about one mile 
north of the confluence of Cold Brook and Hot Brook.  The location and general 
configuration of the Fall River basin is shown in Plate 2-1.   

2-02 PURPOSE 

Cold Brook Dam was constructed to reduce flooding at the City of Hot Springs, SD and 
to provide water conservation for recreation and fish and wildlife.  Public Law 228, 77th 
Congress, 1st Session, approved on August 18, 1941, authorized the project for 
improvement of the Fall River and its tributaries in South Dakota.  

2-03 PHYSICAL COMPONENTS 

The physical components of Cold Brook Dam are shown on Plates 2-2 to 2-9 and are 
described below.  The project works consists of an earthen dam, an ungated sharp 
crested weir spillway, and an ungated circular concrete outlet structure.  Three 12-inch 
gates and pipes are provided in the outlet structure to permit draining of the 
conservation zone. 

a. Embankment 

The dam is a rolled fill earth embankment having an impervious core, a pervious 
upstream zone, and a random downstream zone.  The dam crest elevation is 3675.0 
feet, and the crest width is 20 feet.  The crest length is approximately 925 feet with 
symmetrical side slopes, a maximum height of 130 feet, and an average base width 
of 765 feet.  The upstream face of the dam is covered with a layer of stone two feet 
thick placed on a layer of spalls one foot thick while the crest and the downstream 
face of the dam are covered with a layer of spalls six inches thick.  The limestone 
formation in the bottom of a seepage cutoff trench placed upstream of the axis was 
grouted with concrete as an additional precaution against reservoir leakage.  
Embankment drawings are shown on Plate 2-2. 

b. Outlet Works 

The outlet works consists of an intake structure, conduit, stilling basin, and 
downstream channel.  A vertical uncontrolled circular concrete intake tower with 
controlled small pipes for draining the conservation zone is connected to a horizontal 
conduit structure that passes beneath the dam.  The conduit discharges into a 
concrete stilling basin having baffle blocks and an end sill, followed by a rock and 
gravel-lined section of open channel.  The hydraulic capacity of the outlet works at 
the spillway crest (3646.5 feet) is 1,540 cubic feet per second (cfs).  Outlet works 
discharge rating curves are shown on Plate 2-3. 
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(1) Intake Structure 

The intake structure is a circular free-standing tower of reinforced concrete 
having an ungated bell-mouthed entrance.  The entrances are protected by two 
tiers of circular trash racks, each 6.75 feet high and 1.6 feet in diameter.  
Supported on four buttress-type spread footings, the tower stands in the deepest 
part of the reservoir about 70 feet upstream of the toe of the dam.  The crest of 
the bell-mouthed entrance is at elevation 3600.0 feet and the top of the concrete 
tower is at elevation 3618.75 feet where the roof slab supports the hoisting 
mechanism for trash removal operations, floor gratings, hand rails, cranks 
attached to valves to open gates, and a radar gage.   

Lowering of the water surface to the bottom of the conservation zone is 
accomplished by manual control of three 12-inch gate valves located in the 
footings of the tower which discharge through openings into the conduit.  In 1998 
butterfly valves were installed were installed on the low level gates, but issues 
with sealing occurred.  In 2012, the gates were modified again.  The pipes were 
overdrilled to 15 inches, and then a 12 inch pipe was grouted in with a gate 
valve.  A new assembly was installed on the intake structure to manage the new 
slide gates.  

Four port openings, each 1.2 feet high by 3 feet wide, are spaced uniformly 
around the periphery of the vertical tower at a design elevation of 3585.0 feet, 
which is the upper limit of the conservation zone.  Following concrete repairs to 
the tower, the invert elevation is now 3585.3 feet.  The inside diameter of the 
intake structure is 6.67 feet.  Intake structure drawings are shown on Plate 2-4.  
The Hidden Lake water supply line has intakes in the wall of the intake tower.  
For more information on the Hidden Lake water supply line see Section 3-04.c 
and drawings shown in Plates 3-3 through 3-5. 

(2) Conduit 

The inside diameter of the circular horizontal conduit is the same as the intake 
structure, 6.67 feet.  The conduit is made of reinforced concrete embedded in 
bedrock to a minimum depth of two feet throughout its total length of 907 feet.  
Seepage cutoff collars are spaced 20 feet apart along the full length of the 
conduit.  The Hidden Lake supply line consisting of an 8-inch cast-iron pipe is 
embedded in the floor of the conduit throughout its length.  The 8-inch supply line 
exits the conduit underground and continues easterly to a concrete stilling box 
where it discharges through a manually controlled valve into a buried pipe 
leading to Hidden Lake.  Conduit drawings are shown on Plate 2-5. 

(3) Stilling Basin  

The stilling basin is a reinforced concrete structure having a floor that widens 
from 6.67 feet at the upstream end to 50 feet at the downstream end.  The floor 
slab is bedded on the natural rock, is anchored thereto by means of steel bars 
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grouted in the rock, and is drained by means of 2-inch diameter weep holes 
drilled to depths of six feet below the bottom of the slab.  The sidewalls of the 
basin are gravity sections backfilled with pervious materials underlain by a 
positive drainage system.  For the purpose of dissipating stream velocities, the 
basin is equipped with two rows of baffle blocks extending 2.75 feet above the 
floor and an end sill extending 4 feet above the floor of the basin and 1.25 feet 
above the floor of the outlet channel on the downstream side of the sill.  Stilling 
basin drawings are shown on Plate 2-6. 

(4) Outlet Channel 

The outlet channel extending downstream from the stilling basin has a bottom 
width of 50 feet and consists of a riprapped reach 55 feet in length, followed by 
675 feet of channel excavated in the natural materials of the valley.  The riprap 
on the channel floor, side slopes, and berms consists of two feet of rock placed 
on one foot of gravel. 

c. Spillway 

The spillway is located to the east of the reservoir, on a natural divide between a 
short, steep valley entering Cold Brook above the dam site and a long, gently 
sloping valley entering Cold Brook below the dam site and is capable of discharging 
80,600 cfs at elevation 3667.2 feet.  The spillway structure with a crest elevation of 
3646.5 feet consists of an ungated sharp crested concrete weir 200 feet long, 4.5 
feet high, and is triangular in cross section.  The weir structure is flanked by concrete 
wing walls extending into the Spearfish shale on the west and into the Minnekahta 
limestone on the east.  A concrete apron 50 feet long is provided below the weir. 
The channel downstream from the apron is excavated on a 2% grade for a distance 
of about 335 feet.  At low discharges the spillway structure will function as a sharp-
crested weir, whereas during peak flood overflows the structure will be submerged 
and the spillway will act as a channel lined with the natural materials of the Spearfish 
and Minnekahta formations.  Spillway drawings are shown on Plate 2-7.  Spillway 
discharge rating curves are shown on Plate 2-8. 

d. Water Supply Facilities 

Releases are made from the reservoir outlet works to satisfy downstream water 
rights requirements at Hidden Lake and a private residence. 

e. Reservoir 

The Cold Brook Dam drainage area is 70.5 square miles.  The maximum depth of 
the reservoir is about 40 feet near the intake tower location, although most of the 
reservoir is shallower.  Plate 2-9 shows the sediment range locations as well as the 
reservoir flooded areas for the pool elevations at the top of each storage zone.  The 
storage allocations for the reservoir are shown in Table 2-1.  Area and capacity 
curves are shown on Plate 2-10, and similar information is shown in the Pertinent 





Cold Brook Dam  
Water Control Manual 

July 2020 
 

3-1 

  III. HISTORY OF PROJECT 
3-01 AUTHORIZATION 

Public Law 228, 77th Congress, 1st Session, approved on August 18, 1941, authorized 
the project for improvement of the Fall River and its tributaries in South Dakota for flood 
control to be constructed substantially in accordance with the recommendations of the 
Chief of Engineers as given in House Document Number 655, 76th Congress, 3rd 
Session.  The Chief of Engineers recommended that Cottonwood Springs Reservoir, 
Cold Brook Reservoir, and Hot Springs Channel Improvement be constructed at an 
estimated first cost of $1,050,000 with $1,000 annually for maintenance of the 
reservoirs.  The recommended construction was subject to the provisions that, with 
respect to the Hot Springs Channel Improvement, local interests provide all lands, 
easements, and rights-of-way necessary for the construction; prevent public 
encroachment on the flood channel; bear the expense of bridge alterations; and 
maintain all the works in accordance with regulations prescribed by the Secretary of 
War. 

The Definite Project Report for Cold Brook Dam was approved by the Chief of 
Engineers on January 22, 1945 subject to revisions which were completed April 5, 
1945.  This revised report contained an estimated cost for Cold Brook Dam and 
Reservoir of $829,000. 

3-02 PLANNING AND DESIGN 

A tentative plan of regulation was suggested in the Definite Project Report and 
expanded in the "Analysis of Design", dated May 1950.  The proposed plan of 
regulation was summarized as follows:  the dam and reservoir will operate automatically 
by an uncontrolled outlet works and spillway.  The reservoir is designed to retard peak 
flood discharges and provide temporary floodwater storage with the outlet works and 
spillway designed to limit discharges from the reservoir to those which, in combination 
with the flows from the Cottonwood Springs Creek Reservoir and the uncontrolled area, 
will minimize peak flow at Hot Springs.  Floods of the magnitude of the flood of June 
1947 will be controlled by the reservoir to a maximum release of approximately 250 cfs.  
The primary consideration governing the selection of the dam site was the necessity for 
controlling the runoff from the largest possible portion of the Cold Brook watershed. 

The following was taken from the Cold Brook Reservoir Regulation Manual, March 1954 
and discusses in more detail the planning phases.  This italicized section below 
provides valuable history into Cold Brook Dam.   

The following considerations were included in the Chief's recommendation: The Cold 
Brook Project would be automatic in operation and very durable in construction, thus 
requiring very few charges for operation and maintenance.  The project will control 
floods of the magnitude of those of past record at Hot Springs, SD, and will materially 
reduce major floods that are to be anticipated. The degree of flood control that the 
Project provides for the watershed will result in enhancement of real estate values in the 
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areas affected by floods, continued economic welfare and development of the area and 
reduction of the hazard to human life.  The only property in the watershed that is 
important from a flood control point of view is the City of Hot Springs, SD, whose 
importance is due chiefly to its use as a health and tourist resort. 

Proposals by Local Interests. At public hearings conducted in Hot Springs, local 
interests proposed such projects as the erection of flood-detention and storage 
reservoirs; improvement of the main channel through the City of Hot Springs, SD; the 
diversion of floods to other watersheds for the combined purposes of flood control and 
irrigation; and the development of water conservation projects for the purpose of 
maintaining fish life in the watershed. 
 
Several of the proposals would have involved the utilization of the waters of Fall River 
for irrigation purposes.  One plan proposed to erect a diversion dam below the City of 
Hot Springs and thence to convey the water by means of a flume 6-1/4 miles long to the 
proposed Horse Camp Reservoir on the Cheyenne River for irrigation purposes.  A 
second plan called for the diversion of floodwaters from Cold Brook to Beaver Creek 
where they could be used for irrigation.  A third proposal would have required the 
diversion of floodwaters from Cottonwood Springs Creek and upper Hot Brook to the 
Horse Camp Reservoir by means of a tunnel through the mountains to discharge into 
Alabaugh Canyon.  All plans which proposed to combine irrigation with flood control 
were found infeasible from engineering and economic standpoints.  
 
Other proposals advocated the construction of dams of various types and sizes on the 
mainstem of Cold Brook, on the headwaters of Hot Brook, on Cottonwood Springs 
Creek, on Bruce Creek, and on other tributaries of Fall River.  Reconnaissance and 
preliminary surveys and studies indicated that some of the proposed projects would be 
infeasible and that the others possessed various degrees of feasibility.  Subsequent 
comprehensive surveys and studies led to the development of the most feasible plan of 
flood control.  
 
At a public meeting on April 12, 1949, representatives of the South Dakota State Game 
and Parks Department, State Board of Health, City of Hot Springs, Fall River County, 
the Hot Springs Recreation Council, the Hot Springs Chamber of Commerce, and local 
sportsmen’s clubs requested the development in the Cold Book Reservoir area of public 
use facilities that would provide for water supply and sanitation, picnicking, fishing, 
boating, swimming, sightseeing, tent and trailer camping, renting of cabins, and 
organized group camps.  The local interests indicated their willingness to cooperate in 
providing the recreational facilities and to enter into an operation and maintenance 
agreement. 
 
Events Following Authorization of the Project. The act of August 18, 1941 gave specific 
authority for the construction of only those features named therein; the Cold Brook 
Reservoir, the Cottonwood Springs Reservoir, and the Hot Springs Channel 
Improvement, Subsequent acts passed by Congress authorized the development of 
recreational features and directed the conservation of the nation's fish and wildlife 
resources in connection with the three basic features.  Pursuant to the act of August 18, 
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1941, funds were allotted on June 1943 for preparation of definite project reports for the 
three units of the Fall River Basin Project.  Field investigations and engineering studies 
were initiated in Fiscal Year 1944 and, during the calendar year 1945; the Chief of 
Engineers approved the definite project reports for the three units, subject to minor 
revisions.  
 
In 1946, Congress appropriated funds for the construction of Cottonwood Springs Creek 
Dam and for the Hot Springs Channel Improvement. The low bid for the Cottonwood 
Springs Creek Dam was rejected as being excessive and its funds were reallotted to the 
Hot Springs Channel Improvement Unit.  A contract was awarded for the construction of 
the Hot Springs Channel Improvement unit on June 9, 1947, at an estimated cost of 
$771,418.64.  A contract was awarded to the Northwestern Engineering Company of 
Rapid City, SD, for the construction of the major features of the Cold Brook Dam on 
June 6, 1950 at an estimated cost of $1,092,509.  
 
Several departures from the Definite Project Plans became necessary during the course 
of the construction activity.  On July 14, 1950, the contractor was directed to eliminate 
the water level recorder well and piping and, on November 6, 1950, he was directed to 
install a water level recorder according to drawings that were furnished him at the time 
by the Corps of Engineers.  Wing excavation for the downstream concrete monolith of 
the conduit, it was found necessary to excavate below the planned grade in order to 
obtain a satisfactory foundation and, on December 28, 1950, the contractor was 
directed to dig test pits for exploration of foundation conditions in the area of the stilling 
basin.  As a result of the foundation exploration, the Definite Project Design of the 
stilling basin was modified, in April of 1951, to allow the basin floor slabs to rest on firm 
shale with a minimum of fill concrete.  On May 2, 1951, the inlet for the Larive Lake 
supply line was lowered from the Project Design Elevation of 3575 feet to Elevation 
3548 feet for the sake of assurance of flow during periods of low pool levels.  As an 
additional precaution against reservoir leakage, on May 9, 1951, the Government 
furnished fly ash and intrusion aid for grouting in areas upstream of the cutoff trench.  
By a change order of March 31, 1953, the contractor was directed to install a 
compacted earth levee with rock riprap protection between the end of the left wing wall 
of the concrete spillway structure and the natural ground contour at elevation 3655.5 
feet for the purpose of preventing the possibility of the wing wall being flanked by a flood 
of "reservoir design” magnitude.  
 
For several months after the start of construction in 1950, the work progressed 
satisfactorily and by October 24, 1950 relocation of the County Road was completed. 
Thereafter, difficulties arose, and by November 29, 1950 construction progress was 
behind schedule by about 9 percent of the scheduled amount and during the calendar 
year 1951, progress was further hampered by shortages of materials and rising prices. 
Foundation drilling and pressure grouting was completed on May 2, 1951.  On April 23, 
1953, the contractor notified the District Engineer at Fort Peck, Montana, that the project 
was ready for final inspection and on May 8, 1953 all of the work required under 
Contract No. DA-24-016-eng-64 was accepted as satisfactorily completed at a cost of 
about $1,202,000 for the contracted construction, including all change orders.  
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Being almost entirely automatic in its operation, the reservoir has been accumulating a 
conservation pool since completion of the embankment.  A new road was constructed 
by Fall River County, providing access to the reservoir area from U.S. Highway 85A 
about one-half mile east of the reservoir.  The Master Plan for the reservoir area is 
complete.  A license has been granted to the State of South Dakota (Department of 
Game, Fish and Parks) for the use of certain areas within the Cold Brook Reservoir 
area for public park, recreational, and fish and wildlife management purposes.  
 
The Federal Power Commission made studies and concluded by letter to the Secretary 
of the Army dated March 2, 1948 that penstocks or other facilities for future 
development of power at Cold Brook Dam are not warranted and, therefore, did not 
recommend the installation of such facilities.  In accordance with that recommendation, 
no hydroelectric facilities were incorporated in the works of the project. 

3-03 CONSTRUCTION 

The design and construction of Cold Brook Dam was coordinated under the former Fort 
Peck District.  The primary contractor for this project was Northwestern Engineering 
Company of Rapid City, SD.  They employed two subcontractors:  Boyles Brothers 
Drilling Company, responsible for the foundation grouting, and Emme Construction 
Company, who did the foundation excavation.  Construction began in 1950, and closure 
of the dam was made in September 1952.  The project completion date was May 8, 
1953.  The approximate total cost of the project was $1,633,700, according to the 
“Operation and Maintenance Manual for Cold Brook Dam”, 1980.  See Section 3-02 for 
more construction detail. 

3-04 RELATED PROJECTS 

Early investigations for the “308” reports recognized that flooding was one of the major 
problems in the Fall River basin with the damages largely centered at Hot Springs, SD.  
At public hearings several plans were proposed by local residents for combined flood 
control and irrigation development but additional study proved them uneconomical.  
Other proposals were found feasible and led to the passage of Public Law 228, 77th 
Congress, 1st Session, dated August 18, 1941 authorizing a project for improvement of 
the Fall River through Hot Springs and the construction of Cottonwood Springs Creek 
Reservoir and Cold Brook Reservoir. 

 Cottonwood Springs Creek Dam 

The Cottonwood Springs Creek Dam and Reservoir is located on Cottonwood 
Springs Creek approximately 0.5 mile above its confluence with Hot Brook and 
controls a drainage area of 26 square miles.  It was closed in May 1969 and the 
authorized purposes include flood control, recreation, and protection of fish and 
wildlife.  The combined Cold Brook and Cottonwood Springs Creek projects reduce 
the design flood estimated peak at Hot Springs of 63,000 cfs to 25,000 cfs.  
Automatic operation of the Cottonwood Springs Creek project provides a maximum 
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reservoir release of 500 cfs in the event of the reservoir design storm.  Details of the 
Cottonwood Springs Creek project are in the “Cottonwood Springs Creek Dam and 
Lake, Reservoir Regulation Manual”, 1973.  Plate 3-1 illustrates this project.   

 Hot Springs Channel Improvement 

In 1950, the Corps completed construction of approximately 1.2 miles of channel 
improvement on the Fall River through the business district of Hot Springs.  The 
channel improvement, which is designed to carry 16,000 cfs with approximately 2 
feet of freeboard, will nearly carry 25,000 cfs without overtopping.  Since 
construction of the Fall River channel, some vegetation growth has occurred in the 
channel bottom.  The vegetation is not significant enough to cause great concern.  
The City of Hot Springs is actively pursuing potential solutions.  See Section 4-09.b 
for more information on other channel restoration activities.  Plate 3-2 illustrates this 
project. 

 Hidden Lake, formerly known as Larive Lake 

What is formerly known as Larive Lake changed ownership in 2018.  The new 
property owners changed the name of the lake to Hidden Lake at the time of 
purchase.  Hidden Lake is a privately-owned lake downstream of Cold Brook Dam  
currently being used for recreation.  An 8-inch-diameter cast iron pipe was installed 
during the Cold Brook Project construction through the Cold Brook Outlet Works to 
supply Hidden Lake with water.  See Plate 3-3 for the plan and sections of the water 
supply line. 

The owners of Hidden Lake hold a valid water right on streamflows (reservoir 
releases) of a continuous flow of up to 1.1 cfs.  The use of the water is a 
continuance-of-use established under a February 12, 1894 water right filed by the 
Hermosa Ice Company (File No. 0619-2).  Another water right exists for diverting 
0.03 cfs for irrigational and domestic purposes to Gregory and Mildred Frohman (File 
No. 0618–2B).  This water right is used from April through September for irrigation of 
two acres, and January through December domestically.  This water right does not 
allow appropriation to exceed 3 acre-feet per irrigated acre per year.  Both water 
rights can be found in Exhibit E. 

Several modifications were made to the Cold Brook Dam inlet openings in 1978 as a 
portion of the “Miscellaneous Rehab” contract.  The lowest inlet, at elevation 3548.0 
feet, was abandoned by placing 0.5-inch thick, 27-inch-by-27-inch steel cover plates 
on the inlet openings on each face of the leg.  This lower inlet was abandoned due 
to its proximity to the bottom of the reservoir as unwanted amounts of sediment were 
being diverted to Hidden Lake.  Cover plates were also placed on one of the faces of 
the inlet openings at elevations 3560.0 feet and 3580.0 feet.  Slide gates were 
constructed on the opposite face of these inlet openings.  This work was done so 
that the water supply could be shut off at the source.  The two slide gates operate 
simultaneously and are controlled by a hand-crank gate lift mounted to the intake 
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culvert under the road to the beach.  Replacement of the culvert is planned for 2020, 
which should eliminate backwater impacts once completed.  The campground may be 
completely inundated if the water rises 13 feet into the flood control zone.  A flood 
warning system has been installed to provide advance warning time in the event of a 
flood.  A float gage on Cold Brook at Argyle Road is intended to sound an alarm in the 
campground should floodwaters rise at Argyle Road.  Campers in this area are 
expected to stay apprised to current weather conditions and move uphill should the 
reservoir reach their campsites with or without warning from the system. 
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  IV. WATERSHED CHARACTERISTICS 
4-01 GENERAL CHARACTERISTICS 

The Fall River drainage basin has an area of 164 square miles, all of which is rough and 
partially timbered.  The Cold Brook Dam drainage area is 70.5 square miles.  The Fall 
River basin lies on the southern edge of the Black Hills uplift in Custer and Fall River 
Counties of South Dakota.  The basin is bounded by the watersheds of the Cheyenne 
River on the south, Pleasant Valley Creek on the west, and Beaver Creek on the 
northeast.  Fall River is formed by the junction of Cold Brook and Hot Brook at the 
northern limits of Hot Springs, SD, and flows southeasterly through a narrow canyon a 
distance of about seven miles to its confluence with the Cheyenne River.  Cold Brook 
rises northwest of Pringle, SD, and flows southeasterly and south to its confluence with 
Hot Brook.  Hot Brook rises near Minnekahta, SD, and flows in an easterly direction to 
its junction with Cold Brook.  The principal tributary of Hot Brook is Cottonwood Springs 
Creek, which enters Hot Brook from the northwest about 5 miles above the mouth.  The 
Cottonwood Springs Creek Dam drainage area is 26 square miles.  Approximately 68 
square miles of the Fall River basin is uncontrolled, with approximately 40.5 square 
miles of this area located above Hot Springs, SD.  A general view of the Fall River, Cold 
Brook, and Cottonwood Springs Creek basins is shown in Plate 2-1.   

4-02 TOPOGRAPHY 

The drainage area above Cold Brook Dam makes up the head of the Fall River basin 
and lies at an elevation of 5800 feet on a limestone plateau between Custer and 
Pringle, SD.  The streamflows through narrow valleys and canyons to meet the 
Cheyenne River at an elevation of 3030 feet.  The average Cold Brook River basin 
elevation is about 4700 feet and the average basin slope is 18 percent.  The Fall River 
basin is flanked by similar watersheds.  Beaver Creek lies to the northeast and Red 
Canyon Creek lies to the west. 

4-03 GEOLOGY AND SOILS 

 Geology 

Cold Brook is situated on the southeastern slope of the mountainous uplift known as 
the Black Hills.  The core of the uplift is comprised of a mass of granite.  The core is 
surrounded by a series of pre-Cambrian crystalline rocks and a nearly complete 
sequence of sedimentary formations ranging in age from late Cambrian to late 
Cretaceous.  Because of extensive erosion of the uplifted area, roughly concentric 
outcrops of the various formations are encountered, with the oldest formation 
cropping out near the center.  Beds of unequal hardness have eroded at different 
rates so that the present topography consists of a series of concentric hogbacks of 
hard rocks separated by valleys carved in the softer formations. 
 
The geologic formations encountered at the dam site are of sedimentary origin and 
are of upper Paleozoic and lower Mesozoic age.  They include in ascending order, 



Cold Brook Dam  
Water Control Manual 

July 2020 
 

4-2 

the Minnelusa formation (Pennsylvanian); Opeche formation (Permian); Minnekahta 
formation (Permian); and Spearfish formation (Permo-Triassic).  Pleistocene and 
recent stream gravels are also present above the older formations. 

 Soils 

There are two major soil associations within the Cold Brook Reservoir: Rockerville-
Sawdust-Rock and Rapidcreek loam.  The Rockerville series consists of shallow, 
well-drained soils that formed in residuum derived from sedimentary rocks such as 
limestone or, less commonly, calcareous sandstone.  Rapidcreek series consist of 
well-drained soils derived from loamy alluvium characteristic of floodplains. 

4-04 SEDIMENT 

Sediment accumulation into Cold Brook has not been a problem at Cold Brook 
Reservoir.  A lack of large runoff events since the dam was closed has limited large 
sediment events.  Plate 2-10 shows the 2020 reservoir capacity and surface area data.  
Table 4-1 shows the storage changes between historical surveys. 

Table 4-1.  Historical Cold Brook Reservoir Storage Capacity Survey Results 

Storage Zone with 
Pool Elevation 

Range (ft) 

Original 
(1954) 1972 2018 

Capacity 
(af) 

Capacity 
(af) 

Rate of 
Change 
(af/yr) 

Percent 
of 

Original 

Capacity 
(af) 

Rate of 
Change 
(af/yr) 

Percent 
of 

Original 
Surcharge 
3651.4 – 3667.2 3,600 3,723 6.83 103.4 3,831 2.35 106.4 

Flood Control 
3585.0 – 3651.4 6,700 6,711 0.61 100.2 6,801 1.96 101.5 

Conservation 
3543.4 – 3585.0 500 520 1.11 104.0 691 3.72 138.2 

*As a result of changing methodologies between 1954 and 2018, no depletion trend analysis should be 
completed on this reservoir   

 

4-05 CLIMATE 

The climate in the Fall River and adjacent Cheyenne River basins is classified as semi-
arid.  Summer temperatures above 100 degrees Fahrenheit (°F) are not uncommon and 
during the winter months temperatures well below zero are observed on occasion.  
However, the proximity of this area to the Rocky Mountains, leeward of the prevailing 
westerly winds, often results in downslope winds with associated rapid warming trends.  
As a consequence, significant amounts of snowfall do not normally accumulate during 
the winter months.  Thunderstorms deliver most of the precipitation during the summer 
months and can create flash floods.  In the winter, the bulk of the precipitation falls as 
snow.  The nearest available climate data station to Cold Brook Dam is in Hot Springs, 
SD, approximately 1.5 miles southeast of the dam.  Table 4-2 summarizes the period of 
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(NWS), lake evaporation in the Fall River basin averages from 44 to 46 inches per 
year.  Evaporation is now calculated using a bulk flux evaporation estimate 
developed by the Corps’ Cold Regions Research and Environmental Lab.  This 
estimate uses real-time hydrometeorological data along with Cold Book’s physical 
properties to calculate an evaporated volume and is stored into the WCWQS Corps’ 
Water Management System (CWMS) database for use in water management 
decisions and historical recording.  The model inputs include air temperature, wind 
speed, relative humidity, barometric pressure, cloud cover extent and elevation, 
reservoir depth, reservoir location, water surface elevation, and the elevation-area 
relationship.  The model has some limitations, which include the inability to 
accurately calculate evaporation when the reservoir is ice covered.  When the 
reservoir is ice covered, the WCWQS personnel estimate the evaporation utilizing 
the estimated average pan evaporation found in Table 4-2.  This data is determined 
from an analysis of past computed evaporation including an analysis of empirical 
means for estimating evaporation for this area.  To convert the pan evaporation 
depth in Table 4-3 to flow in cfs, the depth is converted to feet (divided by 12), 
multiplied by a factor of 0.70 and by the Cold Brook Reservoir area (in acres), and 
divided by 1.9835 (to convert from af to cfs). 

Table 4-3.  Estimated Average Pan Evaporation 

Month Monthly 
Loss (in) 

January 0.49 

February 0.63 

March 1.12 

April 2.17 

May 2.94 

June 3.99 

July 5.53 

August 5.11 

September 3.99 

October 2.73 

November 1.47 

December 0.63 

Total 30.80 

4-06 STORMS AND FLOODS 

Flood information prior to 1939 is limited to high water marks and historical records.  
Information regarding the total amount of rainfall during flood-producing storms is 
available only for the more recent floods.  Floods in the Hot Springs area are described 
in the following sections.  Figure 4-1 below shows a summary of all peak stages at the 
Fall River at Hot Springs streamgaging site for reference.  Peaks occurring before 1952 
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are completely unregulated. 

 
 

Figure 4-1.  Historical Peak Stages on the Fall River at Hot Springs, SD  
 

 Flood of August 27, 1884 

High water marks indicate that a flood that occurred on August 27, 1884 was the 
greatest flood of record to date, but there is no information concerning the duration 
of the storm or the amount of rainfall.  It was estimated that this flood had a peak 
stage seven feet higher than the June 1937 flood, which would be 21.4 feet.   

 

 Floods of 1897, 1905, and 1908 

Historical data and high water marks indicate that floods that occurred on August 7, 
1897, June 9 and 17, 1905, May 31, 1908, and June 2, 1908 reached peak stages 
approximately four feet higher than the flood of June 1937, which would be 18.4 feet.  
A 12-foot rise in 25 minutes occurred during the August 1897 flood.   
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 Flood of June 17, 1937  

The Hot Springs Weekly Star and the Rapid City Journal describe a heavy rain and 
hail storm hitting the Hot Springs area the night of June 17, 1937 before 7:00 p.m.  
The utility office at Battle Mountain reported 2.70 inches of rainfall.  Hail stones were 
seen ranging in size from marbles to small eggs covering the ground before sheets 
of rain filled the streets and alleys and draws with water.  The Fall River rose quickly, 
tearing away sections of retaining wall downstream.  City damages were estimated 
at $100,000, not including 13 railroad bridges washed away and other railroad 
property damages, which were also estimated at $100,000.  The peak stage of the 
1937 flood of 14.4 feet was about one foot lower than the peak stage recorded 
during the 1938 flood.  
 

 Flood of September 4-5, 1938 

The largest recorded flow on record on the Fall River was caused by a heavy 
rainstorm during the evening of September 4, 1938.  At Hot Springs, 2.10 inches of 
rain fell between 7:00 p.m. and 11:00 p.m.  Estimates of rainfall amounts at other 
points in the basin varied from 0.50 inches to 5.00 inches.  The US Geological 
Survey (USGS) determined a peak discharge of 13,100 cfs at the Hot Springs gage.  
The peak stage was 18.4 feet with the gage datum then in use.  The current gage 
would indicate a stage of 15.4 feet for this discharge.  The Central Electric Company 
suffered severe flood damage to its hydroelectric installations, basements and 
business establishments were flooded, and highway and railroad facilities suffered 
damages from erosion and debris. 

 

 Flood of August 6, 1941 

Little is known about the flood of 1941, other than that 2.70 inches of rainfall fell in 
the Hot Springs area.  The Hot Springs gage reported a peak flow of 4,700 cfs with a 
peak stage of 9.13 feet. 

 

 Flood of June 20, 1947 

After 3.5 to 4 inches of rain fell in the basin, the Fall River began rising rapidly 
through the City of Hot Springs.  The river rose over the banks and flooded business 
streets and basements, ripped out bridges, and caused some residents in the lower 
elevation areas to abandon their homes.  The river began its rise at 5:00 p.m. and 
peaked and began receding by 7:00 p.m.  The peak was the highest stage since the 
1938 flood.  Major damages were sustained by business and residential property, 
utilities, roads and streets, and rural flood plain areas.  The estimated damages to 
urban and rural areas were estimated at $221,776 and $24,595, respectively.  The 
USGS reported a peak discharge of 8,300 cfs and peak stage of 11.1 feet.  This was 
the last large peak flow prior to the construction of Cold Brook and Cottonwood 
Springs Creek Dams.  As of 2020, flooding to this magnitude has not occurred since 
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4-09 CHANNEL AND FLOODWAY CHARACTERISTICS 

 Stage-Discharge Relationship  

The open water rating curve for the Fall River at Hot Springs, SD is shown on Plate 
4-2.  Similar curves or tables are on file in the WCWQS CWMS database for this 
station and other stations in the Cheyenne River basin.  The stage-discharge 
relationships, as defined by these curves, may shift from time to time and are kept 
current with measurements made by the USGS.  The largest shifts on these open 
water relationships will occur when ice forms on the streams.  With ice conditions, 
stages for a particular discharge may be several feet higher than indicated by the 
open water curves. 

 Channel Capacities 

From the initial construction of Cold Brook Dam until 1994, the reservoir rarely filled 
to the top of the conservation zone, and outflows were at or near zero.  Since 1994, 
groundwater conditions in the Black Hills area have changed and there has been an 
increase in flow from natural springs, causing higher reservoir elevations and minor 
discharges.  Traditionally, releases from the dam had been absorbed into the bed of 
the outflow channel; however, beginning in December 1998, the outflow began to 
extend farther downstream within the channel.  In a one-quarter mile reach of private 
property below Cold Brook Dam, the historic channel and floodplain of Cold Brook 
had been completely filled in with homes, trailers, and outbuildings.  Due to the lack 
of a channel to convey the flows, a significant area was flooded with only a small 
release from the reservoir.  In addition to the potential for property damage, the 
warning time for high releases is very small, which could result in potential loss of life 
in the residential area.  From 1999 through 2012, a summertime drawdown of the 
reservoir was initiated to increase warning time and to minimize project discharges 
while channel restoration construction was completed.  Deviations from the water 
control plan were requested each spring for this drawdown.  The channel restoration 
on Corps land was completed in 2008.  The City of Hot Springs completed the 
channel through town in 2009 with capacity for a 100-year flow event (510 cfs).  Fall 
River County will complete channel work once funding becomes available.  There 
are no structures in the county portion of the channel, but some driveways could be 
inundated with releases from Cold Brook Dam.  The Corps funded the construction 
of a culvert on the county portion of the channel in 2012, which provides access to 
the reservoir during large Cold Brook Dam releases.  This increased channel 
capacity to about 1,500 cfs in the affected area.  An overview of channel restoration 
activities on Cold Brook is shown in Plate 4-3. 

 
The Fall River channel through Hot Springs, SD was improved as part of the three-
part Fall River Project including the Cold Brook Reservoir Project, Cottonwood 
Springs Creek Reservoir Project, and the Hot Springs Channel Improvement Project.  
The channel improvement, which was designed to carry 16,000 cfs with about 2 feet 
of freeboard, will carry a flood flow slightly under 25,000 cfs without overtopping.  
The Hot Springs Channel Improvement Project is shown on Plate 3-2.   
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 Reporting 

Data from hydrologic gages are obtained from various sources including contract 
observers, project offices, NWS, USGS, and state offices.  The NWS provides 
current weather conditions, precipitation, temperature and river stage and flow 
forecasts, observed precipitation reports, river level data, and special hydrologic 
forecasts including flood warnings.   

There are many websites that provide a variety of weather products including 
universities, NWS, and commercial vendors of weather products.  Products range 
from raw data (i.e., precipitation, temperature) to upper air maps and forecast 
products.   

Periodic discharge measurements made by the USGS are normally furnished to the 
WCWQS through automated computer exchange but can also be obtained by mail, 
email, fax, or telephone for various stations.  These are used to maintain current 
stage-discharge relationships.   

The automated data collection platforms, located throughout the basin, transmit real-
time information such as river and reservoir levels, precipitation, wind, water 
temperature and air temperature data via a Geostationary Operational 
Environmental Satellite to the Omaha District office building and to the NOAA 
National Environmental Satellite, Data, and Information Service.  The WCWQS 
receives and stores this data (see Section 5-01.a).  Computer software allows the 
WCWQS to retrieve and view the data in real-time and make reservoir regulation 
decisions while simultaneously archiving data for future use.   

 Maintenance 

The Corps supports the collection of data by contributing personnel, funds and 
equipment.  Streamgage sites are installed and maintained by the Corps and USGS.     

The WCWQS personnel coordinate the Omaha District’s Co-op program with 
assistance from the USGS.  USGS activities are funded through the Co-op program 
executed by the WCWQS.  The Co-op program provides financial support for 
operation and maintenance of multiple streamgaging stations. 

5-02 WATER QUALITY STATIONS 

The WCWQS collects monthly samples (May, June, July, August, and September) once 
every three years.  Depth discrete samples are collected near the surface and bottom of 
the water column at the near-dam station.  Water quality depth profiles are taken at 0.5-
meter intervals at all stations.  Typical analytical parameters are nutrients, metals, 
pesticides, and general field parameters (e.g., oxygen, temperature, and pH).  All data 
sets are stored in the WCWQS water quality database until they can be transferred to 
the Environmental Protection Agency’s Water Quality Exchange database.  Data is 
analyzed by the WCWQS personnel. 
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5-03 SEDIMENT STATIONS 

 Facilities 

No sediment sampling is done by the Corps 
at this project.  Seventeen sediment ranges 
are located on Cold Brook Reservoir (see 
Plate 2-9).  The sediment ranges are 
resurveyed periodically to assess surface 
area and capacity changes.  The results can 
be compared to original projections of 
sediment depletion which determine the 
remaining life of the project.   

The original 1954 surveys were surveyed by 
Omaha District personnel.  Additional 
surveys were completed in 1966, 1974, 
1983, 1988, 1994, and 2015.  The 1974, 
1988 and 1994 surveys were a 
reconnaissance level survey of sediment 
ranges CB-01 through CB-05 and CB-31 
only. Most survey control points were ¾-inch 
diameter by 4-foot long iron pipe and marked 
with a 6-foot long, steel T-type fence post 
and witness plate combination as seen in 
Figure 5-1.   

 Reporting 

Data is analyzed and used to produce updated area and capacity tables.  Plate 2-10 
shows the current area and capacity relationships used in Cold Brook regulation.   

 Maintenance 

The permanent survey monuments are maintained periodically, usually in 
conjunction with a planned survey. 

5-04 RECORDING HYDROLOGIC DATA 

The Omaha District’s primary data management system is CWMS.  CWMS was 
developed by the HEC and utilizes an Oracle database to store river, reservoir and 
weather data.  

CWMS collects and presents the Omaha District’s data in a clear and comprehensive 
manner.  It provides access to both the current observed data and the results from 
forecast scenarios.  Observed and forecasted information are displayed in two-
dimensional plots and in special graphics using schematic, map or image backgrounds.   

Figure 5-1 Typical Survey Control Point 
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5-05 COMMUNICATION NETWORK 

A functioning communication network between Corps offices, other Federal partners, 
state/local government and law enforcement is vital to safe operations at Cold Brook 
Dam.  The WCWQS will maintain liason and cooperate with Federal, State, and County 
agencies and officials and with local public and private interests relative to the 
regulation of the reservoir.  Along with telephone, email and text communications 
between WCWQS employees and the Dam Tender, a robust satellite and server 
network is available to transmit real-time data used to inform current and future project 
conditions.  See Section 5-01 for more information. 

5-06 COMMUNICATION WITH PROJECT 

 Regulating Office with Project Office 

The WCWQS should maintain telephone, email and text communications with the 
Cold Brook Dam Tender.  This two-way communication channel should transmit 
real-time weather conditions, observations from the Dam Tender and locals, 
forecasts received locally or from WCWQS, and any other information pertinent to 
the operation of Cold Brook Dam.  Telephone or email should be used to convey 
reservoir regulation orders from the WCWQS to the Dam Tender.  Email 
confirmation should be sent following any reservoir regulation orders made over the 
phone.  In the event the Dam Tender cannot be reached by the WCWQS, the 
WCWQS should contact the Big Bend Project Office.  See Exhibit C, Standing 
Instructions to Dam Tender for more detailed information and responsibilities. 

 Between Project Office and Others 

During times of heavy precipitation or when flood storage is being evacuated from 
Cold Brook, the Dam Tender should assist the WCWQS in collection of data 
pertinent to operations.  The Dam Tender should also assist in facilitating 
communications between local government, law enforcement and other entities 
involved in state and local emergency management.   

5-07 PROJECT REPORTING INSTRUCTIONS 

In the event automated collection of pool elevation or precipitation data is interrupted, 
the Dam Tender and the WCWQS will communicate by the most direct means 
available.  The Dam Tender will report pool elevation and observed precipitation data to 
the WCWQS at an interval determined by the WCWQS.  See Exhibit C, Standing 
Instructions to Dam Tender for more detailed information and responsibilities. 

5-08 WARNINGS 

The campground at Cold Brook Reservoir is susceptible to flash flooding during heavy 
rain events upstream.  An auto dialer and alarm system are connected to a monitoring 
station upstream of Argyle Road to provide early flood warning.  In the event the 
monitoring station is triggered, the auto dialer calls Fall River dispatch, the Cold Brook 
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Dam Tender, the Big Bend Power Plant, and the NWS in Rapid City.  Once contacted, 
the aforemented should take appropriate efforts to notify those at the campground as 
quickly as possible.  A siren is also triggered at the campground notifying visitors they 
need to evacuate.   
 
The Corps’ Missouri River Basin Water Management (MRBWM) office will be kept 
informed by telephone and email of hydrologic conditions in the basin during flood 
periods and will be furnished, by email, a copy of special directives to the Dam Tender.  
The procedure for the dissemination of Emergency Public Information is detailed in the 
Cold Brook Dam and Reservoir Emergency Action Plan (EAP). 
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  VI. HYDROLOGIC FORECASTS 
6-01 GENERAL 

No inflow forecasting has historically been done using snowpack data because there is 
not a consistent snowpack.  However, there are websites that can be used to give a 
general idea of what to expect in terms of the spring runoff.  The NWS National 
Operational Hydrologic Remote Sensing Center has a website that contains information 
on the current snow water equivalent for the area upstream of Cold Brook Reservoir. 

The website for the NWS Rapid City Weather Forecast Office (WFO), which has the 
weather forecast responsibility for the area around Cold Brook Reservoir, may also 
have useful information on snow conditions.  During flood conditions, the NWS Rapid 
City WFO will issue flood warnings and watches, as well as river forecasts for the Fall 
River.  The NWS may also provide short-term forecasts on expected precipitation in the 
area.  Current streamflow information for streamgaging sites in the Fall River basin are 
available via the internet from the USGS in South Dakota.  All of these sources can be 
utilized to provide the most up-to-date basin conditions. 

The CWMS software integrates with HEC models to provide real-time forecasting 
capability.  CWMS models have been developed to assist in regulation.  The Hydrologic 
Modeling System (HMS) simulates the precipitation-runoff processes, the River Analysis 
System (RAS) calculates water surface profiles for river reaches downstream of the 
reservoirs, and the Flood Impact Analysis (FIA) model computes flood damages for 
regulated flow.  It is expected that modeling cabilities will improve with continued use. 

6-02 FLOOD CONDITION FORECASTS 

 Weather and River Forecasts 

The WCWQS receives meteorological data from several sources.  General weather 
conditions and forecasts are accessed from the NWS National Centers for 
Environmental Prediction, NWS Missouri Basin River Forecast Center (MBRFC), 
and NOAA or NWS websites.  NWS products include upper air charts, surface 
synoptic maps, national and local radar summaries and depictions of daily 
temperature and precipitation for the United States and southern Canada.  The 
MBRFC also provides river stage and flow forecasts.   

 Unit Hydrographs 

The storm of August 6, 1941 with a peak discharge of 3,450 cfs, the largest runoff 
from any of the storms that have occurred since the establishment of the recorder 
gage at Hot Springs, and with best established areal distribution, was used as a 
basis for the unit hydrograph determinations for the total Fall River basin and sub-
areas.  A 45-minute unit hydrograph was constructed for the Hot Springs zone and 
then from this hydrograph, synthetic 15-minute unit hydrographs were developed for 
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the subareas and the basin.  These 15-minute unit hydrographs were used for all 
flood routing studies.  The unit hydrograph is shown on Plate 6-1. 

6-03 CONSERVATION PURPOSE FORECASTS 

In the history of the project there has existed enough water to meet downstream 
consumptive uses and maintain Cold Brook Reservoir’s conservation zone.  
Conservation forecasts have not been necessary to this point at Cold Brook Reservoir. 

6-04 LONG RANGE FORECASTS 

Given the flashy hydrograph shapes seen at Cold Brook, long-range forecasts are not 
prepared for Cold Brook Reservoir. 

6-05 DROUGHT FORECAST 

Currently, the WCWQS does not prepare drought forecasts for Cold Brook Reservoir. 
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  VII. WATER CONTROL PLAN 
7-01 GENERAL OBJECTIVES 

It is essential that automatic operation of the ungated spillway and the uncontrolled 
portion of the outlet works at Cold Brook Dam be assured and unhindered in order to 
accomplish its authorized purposes.  This operation will provide the maximum possible 
benefits consistent with its physical characteristics.  This plan of regulation is drawn up 
for the purpose of ensuring the project shall at all times be maintained in optimum 
operating conditions and result in the dependable functioning capacity for which it was 
designed. 

7-02 CONSTRAINTS 

The major constraints for Cold Brook Dam are that it is unable to pass the PMF and 
there is limited channel capacity downstream of the dam, particularly in the portion of 
the channel between Cold Brook Dam and the City of Hot Springs in Fall River County. 

7-03 OVERALL PLAN FOR WATER CONTROL 

Generally the regulation of Cold Brook Reservoir above elevation 3585.0 feet is 
automatic, being dependent on the uncontrolled operation of the outlet works and 
spillway.  The reservoir, spillway, and outlet works were designed along with 
Cottonwood Creek Reservoir to minimize discharges at Hot Springs. 

7-04 STANDING INSTRUCTIONS TO DAM TENDER 

The WCWQS will normally issue the regulation directly to the Dam Tender at Cold 
Brook Reservoir.  Should a break in normal communications occur, the Dam Tender 
must make a continuing effort to re-establish communications by use of local or State 
emergency systems, or by driving to a location where normal communications are 
available.  Exhibit D contains the detailed Standing Instructions to the Dam Tender. 

7-05 FLOOD CONTROL 

The objective of reservoir regulation for flood control storage is to mitigate downstream 
flood risk to the greatest extent possible with available facilities.  The regulation of Cold 
Brook Reservoir above elevation 3585.0 feet is automatic, being dependent on the 
uncontrolled operation of the outlet works and spillway.  When normal communications 
are disrupted, the Dam Tender will operate the reservoir according to the Standing 
Instructions to the Dam Tender as described in Section 7-04 and Exhibit D.   

7-06 RECREATION 

Recreational opportunities at Cold Brook Reservoir include picnicking, canoeing, fishing, 
swimming, archery, hiking, wildlife viewing, and camping.  Winter activities include ice 
fishing, skating, and cross-country skiing.  For additional information on recreational 
facilities and impacts to these facilities refer to Section 2-06 and Section 8-03.  
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fishing, skating, and cross-country skiing.  For additional information on recreational 
facilities and impacts to these facilities refer to Section 2-06 and Section 8-03.  

7-07 WATER QUALITY 

Water Quality is not an authorized purpose at Cold Brook Dam, but is monitored by the 
WCWQS.  See Section 4-08 of this manual for additional information regarding water 
quality. 

7-08 FISH AND WILDLIFE 

Fish and wildlife is one of the authorized purposes of the reservoir.  See Section 8-05 
for more information on Fish and Wildlife at Cold Brook Reservoir. 

7-09 WATER SUPPLY 

Water Supply is not an authorized purpose at Cold Brook Dam.  Releases are made 
from the reservoir outlet works to satisfy senior downstream water rights requirements 
at Hidden Lake and a private residence.  See Section 3-04 for more information. 

7-10 HYDROELECTRIC POWER 

Hydropower is not an authorized purpose of Cold Brook Dam, and no hydroelectric 
power facilities exist at the site. 

7-11 NAVIGATION 

Navigation is not an authorized purpose for Cold Brook Dam.  

7-12 DROUGHT CONTINGENCY PLANS 

The “Drought Contingency Fact Sheet for Cold Brook Reservoir, South Dakota”, July 
1987 (Exhibit F) states:   

The small volume in storage in the multipurpose pool could provide a very limited 
amount of water to meet drought needs. 

7-13 FLOOD EMERGENCY ACTION PLANS 

The Corps’ Omaha District Geotechnical Engineering Branch maintains an EAP that is 
distributed among state, county, and local emergency officials.  The EAP is designed to 
provide early detection of potential dam safety concerns, procedures to evaluate 
concerns, and notification procedures with the ultimate goal of protection of life and 
property. 
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7-14 DEVIATION FROM NORMAL REGULATION 

 Emergencies 

An emergency situation is defined as a circumstance where failure to act 
immediately could result in loss of life or significant property damage.  Occasional 
non-flood emergencies can occur where a deviation from the normal operating 
procedures would assist other interests in managing the emergency.  Examples of 
these types of emergencies include dam safety emergencies, downstream chemical 
spills, drowning, and facility failures.  The EAP describes identification of impending 
and existing emergencies, emergency operations and repairs, and a response level 
determination matrix.  Copies of the EAP are maintained in the Omaha District 
Geotechnical Engineering Branch.  If the flood control reservoir regulation activities 
taken during an emergency are not covered in the water control plan of this manual, 
and a deviation is deemed necessary, the WCWQS must inform the MRBWM office 
by telephone or email as soon as possible.  Written confirmation of the deviation 
request per NWDR 1110-2-6 must be furnished to the MRBWM office for their official 
approval. 

 Unplanned Minor Deviations 

Activities of other interests can create the potential need for unplanned minor 
deviations from normal operations.  These activities usually require temporary 
deviations, lasting from a few hours to a few days.  Examples of unplanned minor 
deviation would be a gate malfunction or emergency conduit inspection.  Each 
request should be analyzed on its own merits to determine if it is covered by the 
water control manual.  If the proposed action is not covered by the water control 
manual, a deviation will be required.  An evaluation of the proposed action should be 
included in the deviation request, including consideration of upstream watershed 
conditions, potential flood threats, the amount of water in storage in the reservoir, 
and whether any alternative measures could be taken that would not require a 
deviation.  Each deviation request will be evaluated to ensure any potential adverse 
impacts to authorized project purposes are identified and considered prior to 
implementation.  Initial approval for these minor deviations will usually be obtained 
from the MRBWM office via email or telephone.  The formal written deviation request 
for approval from the MRBWM office should contain an explanation of the deviation 
and its cause per NWDR 1110-2-6.    

 Planned Deviations 

In accordance with NWDR 1110-2-6, the Chief of MRBWM is the responsible 
approving official for all deviation requests for Cold Brook Dam and Reservoir.  All 
deviation requests involving controversial regional or nationally significant actions 
shall be coordinated with the Chief of MRBWM prior to approval.  The Chief of 
MRBWM retains authority to approve or disapprove all deviation requests.  Prior 
approval is required for deviations from this water control manual that do not meet 
the requirements of Sections 7-14.a and 7-14.b.  Pre-coordination of a potential 
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deviation request should occur between the requesting office and the approving 
authority to ensure a deviation is necessary.  Deviation requests should be 
submitted to the Chief of MRBWM.  The MRBWM office will coordinate with the 
appropriate district or districts for all division-originated deviation requests.  All 
deviations shall be documented in order to respond to any public concerns raised by 
those deviations.  Coordination with federal, state, tribal, local, and private interests 
should be undertaken as appropriate.  At a minimum, deviation requests should 
discuss the need for coordination and present a coordination plan.  Informal 
coordination between WCWQS and the MRBWM office prior to WCWQS submitting 
the formal deviation request should be considered. 

7-15 RATE OF RELEASE CHANGE 

Since the regulation of Cold Brook Reservoir is generally achieved by the use of an 
uncontrolled spillway and ungated outlet works above an elevation of 3858.0 feet, 
there is limited control over the rate of release change at these pool levels.  Total 
releases can be increased by use of the three slide gates on the outlet works. 
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  VIII. EFFECT OF WATER CONTROL PLAN 
8-01 GENERAL 

Cold Brook Dam and Reservoir is regulated for flood control to reduce the risk of 
flooding for the City of Hot Springs.  Plate 8-1 through Plate 8-7 show plots of pool 
elevation, inflow and releases for the period of record.   

8-02 FLOOD CONTROL 

 Reservoir Design Flood 

The regulation criteria developed for Cold Brook Reservoir in the 1945 Definite 
Project Report limited the maximum outflow during the Reservoir Design Flood to 
not exceed 8,000 cfs.  The storm of June 12-13, 1907 at Fort Meade, SD is 
considered representative of the severe thunderstorm type cloudburst that may 
occur in the Black Hills region.  The reservoir design storm is 85 percent of the Fort 
Meade storm centered over the contributing drainage area.  The total rainfall was 
5.23 inches.  The loss rate was 0.28 inches per 15-minute period and the total runoff 
was 2.22 inches.  When applied to the unit hydrograph, the reservoir design flood 
had a peak inflow of 32,900 cfs and a total volume of 8,350 af.  The routing for this 
flood started at the top of the conservation zone.  Routing through the reservoir 
resulted in a maximum pool elevation of 3651.4 feet.  The maximum outlet works 
discharge was 1,540 cfs and the maximum spillway discharge was 6,460 cfs for a 
total maximum outflow of 8,000 cfs.  A plot of the Reservoir Design Flood is shown 
in Plate 8-8.   

 Spillway Design Flood 

The original Spillway Design Flood, from the 1945 Definite Project Report, was 
based on 150 percent of the 1907 Fort Meade storm.  A loss rate of 0.20 inches per 
15-minute period was used.  The resulting 6.45 inches of runoff, when applied to the 
unit hydrograph, produced a hydrograph with a peak inflow of 95,700 cfs and a 
volume of 24,250 af.  The routing for this flood started at elevation 3620.0 feet, the 
half-full flood control zone.  When routed through the reservoir, the maximum pool 
elevation was 3667.2 feet and the peak outflow was 80,600 cfs.  A plot of the 
Spillway Design Flood is shown in Plate 8-9. 

 Probable Maximum Flood 

A 1993 Reconnaissance Study used Hydrometeorological Report 55a to derive the 
probable maximum precipitation (PMP) event for use in developing the PMF.  The 
PMP event had a basin wide average rainfall total of 31.5 inches, a peak inflow of 
201,900 cfs, and total runoff volume of 57,500 af.  In 1996, the Corps requested the 
NWS to conduct a site specific PMP analysis for the Cold Brook basin.  The site 
specific analysis resulted in a basin wide average rainfall of 27.6 inches.  This 
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produces a PMF peak inflow of 212,400 cfs and a runoff volume of 44,000 af.  A plot 
of the PMF hydrograph is shown in Plate 8-10. 

8-03 RECREATION 

The beach area may see more use due to larger sand areas when the reservoir is 
drawn down below the top of the conservation pool.  Fishing may also see increased 
uses due to the concentration of fish in a smaller pool.  A drawdown greater than five 
feet may cause the reservoir to recede beneath the sand beach.  See Section 2-06 for 
more information about public facilities around the Cold Brook Reservoir and Section 7-
06 regarding recreation.   

8-04 WATER QUALITY 

Reservoir drawdowns and winter weather conditions may adversely affect water quality 
conditions in the reservoir.  During periods of extended low water surface elevations, 
there may be concerns regarding low dissolved oxygen concentrations.  Extended 
periods of snow and ice cover may also result in low dissolved oxygen concentrations 
due to the decomposition of organic matter and the lack of wind mixing and algal 
dissolved oxygen production.  Cold Brook Reservoir is classified by South Dakota as a 
Category 5 water, meaning it is impaired by a pollutant and in need of a Total Maximum 
Daily Load (TMDL).  Water temperature has been identified as a stressor on cold-water 
permanent fish life propagation.  South Dakota has placed a low priority on establishing 
a TMDL at Cold Brook Reservoir.  See Section 4-08 for more information on water 
quality. 

The temperature criterion of 18.3 ºC for the protection of coldwater permanent fish life 
propagation was exceeded in 64 percent of all measurements taken throughout the 
reservoir during water quality monitoring in 2012, 2015, and 2018 (n=653).  It is noted 
that if the reservoir were classified for the protection of warm-water permanent fish life 
propagation the criterion of 26.6 ºC would have only been exceeded in a total of three 
measurements.  Ambient water temperatures in Cold Brook Reservoir do not appear to 
be cold enough to fully support coldwater permanent fish life propagation as defined by 
South Dakota water quality standards criteria.  Consideration should be given to 
reclassify Cold Brook Reservoir for warmwater permanent fish life propagation use 
based on a use attainability assessment of “natural conditions” regarding ambient water 
temperatures. 

8-05 FISH AND WILDLIFE 

Cold Brook Reservoir is home to an abundance of fish and wildlife.  The reservoir is 
stocked annually with rainbow trout, which occupy the majority of the fish population. 
Other fish include black crappie, channel catfish, largemouth bass, and green sunfish. 
Cold Brook Reservoir does not improve fishing at Cold Brook Creek, but Fall River is 
benefitted due to the reduction in intensity from major floods.  Cold Brook Reservoir has 
a high value for fishing based on its proximity to Hot Springs and the abundance of fish. 
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Wildlife in the area includes black-tailed prairie dog, swift fox, deer, turkey, and a variety 
of mice.  The more heavily wooded areas surrounding the reservoir are home to eastern 
red bats as well as northern flying squirrel.  Predatory animals, including lynx, gray wolf, 
red fox, and long-tailed weasel, can be found in the area.  Despite a relatively small 
area, waterfowl such as blue-winged teal, mallard, widgeon, scaup and Canadian geese 
may be found at this project. 

Reservoir drawdowns of 1 to 5 feet will not impact fish and wildlife.  

8-06 WATER SUPPLY 

Water Supply is not an authorized purpose at Cold Brook Dam.  Releases are made 
from the reservoir outlet works to satisfy senior downstream water rights requirements 
at Hidden Lake and a private residence.  See Section 3-04 for more information. 

8-07 HYDROELECTRIC POWER 

Hydropower is not an authorized purpose of Cold Brook Dam, and no hydroelectric 
power facilities exist at the site. 

8-08 NAVIGATION 

Navigation is not an authorized purpose for Cold Brook.  

8-09 DROUGHT CONTINGENCY PLAN 

See Section 7-12 for details regarding drought contingency plans. 

8-10 FLOOD EMERGENCY ACTION PLAN 

See Section 7-13 for details on Cold Brook Dam’s EAP. 

8-11 FREQUENCIES 

Historical pool elevations at Cold Brook Dam are shown in Plate 8-1 through 8-7.  
Historic frequency and duration estimates can be inferred from this information. 

8-12 OTHER STUDIES 

As part of ongoing operations, the Corps will make note of possible improvements to the 
reservoir regulation procedures outlined in this manual.  Data collection and conducting 
studies are included in normal reservoir regulation activities.  The need and method of 
reporting precipitation and river stages will be evaluated on a continuing basis and 
changes made to improve the system as needs become apparent.  As forecast methods 
and capabilities are improved, forecast methods should be modified accordingly and 
reviewed, and if deemed appropriate, integrated into the normal reservoir regulation 
activities. 
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  IX. WATER CONTROL MANAGEMENT 
9-01 RESPONSIBILITIES AND ORGANIZATION 

ER 1110-2-1400, dated May 30, 2016, assigns the Corps’ reservoir regulation 
responsibilities in the Missouri River basin to the Northwestern Division (NWD) 
Commander.  This ER also permits delegation of certain reservoir regulation 
responsibilities to the District Engineer, in whose area the project is located.  The 
Omaha District Engineer has the responsibility for assembly and interpretation of data 
affecting reservoir regulation and for carrying out routine regulation of Cold Brook 
Reservoir according to plans agreed to in advance.  The NWD Commander, through the 
MRBWM office, monitors and reviews the regulation activities performed by the Omaha 
District.  The responsibility for the regulation of Cold Brook Reservoir and all associated 
activities is assigned to the WCWQS.  An organization chart of the Omaha District is 
shown on Plate 9-1. 

9-02 INTERAGENCY COORDINATION 

 Local Press and Corps Bulletins 

When necessary, the Corps’ Omaha District Public Affairs Office will issue new 
releases to inform the public of its activities.  The WCWQS daily bulletin provides 
daily and real-time reservoir information on a public website. 

 National Weather Service 

The Corps maintains a working relationship with the NWS and these existing lines of 
communication will be used during a flood event.   

 U.S. Geological Survey 

The Corps maintains a working relationship with the USGS and these existing lines 
of communication will be used during a flood event.   

 Other Federal State, or Local Agencies 

The Corps maintains a working relationship with other federal, state, and local 
agencies and these existing lines of communication will be used during a flood 
event. 

9-03 INTERAGENCY AGREEMENTS 

There are no interagency agreements for Cold Brook Reservoir. 

9-04 COMMISIONS, RIVER AUTHORITIES, COMPACTS AND COMMITTEES 

There are no commissions, river authorities, compacts, or committees for the Cold 
Brook project. 
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Crest of Bell-mouthed Inlet - El. 3600.0 

Crest of Lower Port Openings (Permanent Pool) - El. 3585.0 

Spillway Crest    3646.5 feet 
Maximum Pool   3667.2 feet 
Top of Dam        3675.0 feet 
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Standing Instructions to Dam Tender 
for Water Control Regulation of Cold Brook and Cottonwood Springs Creek Dams 

and Reservoirs 
 

General 
 
1.  Purpose of Instructions.  The purpose of these instructions is to set forth the 
responsibilities of the Dam Tender and procedures to be followed for regulation of Cold 
Brook and Cottonwood Springs Creek Reservoirs.  The Dam Tender will be familiar with 
these instructions and post them in a readily accessible place for reference and 
emergency use.  The Dam Tender is responsible for notifying substitutes of the 
provisions and use of these instructions for reservoir regulations. 
 
2.  Elevation Datum.  In the original design and construction of the projects, elevations 
on design drawings and reservoir levels are based on the National Geodetic Vertical 
Datum of 1929 (NGVD29).  If elevations referenced to the North American Vertical 
Datum of 1988 (NAVD88) are needed for Cold Brook Dam and Reservoir, use the 
following conversion: NGVD29 + 1.65 feet = NAVD88.  For Cottonwood Springs Creek 
Dam and Reservoir, use the following conversion: NGVD29 + 1.76 feet = NAVD88. 
 
3.  Purpose of Project.  The projects’ primary purpose is to provide flood control along 
the Fall River and its tributaries (Cold Brook and Hot Brook).  Pool zones and storage 
allocations are shown in Table 1.   

Table 1.  Cold Brook & Cottonwood Springs Creek Pool Elevations and Storage 
Allocations 

Zone Pool Elevations   
(feet) 

Storage 
Allocations 

    
Cold Brook 

Surcharge 3651.4 to 3667.2 3,831 
Flood Control 3585.0 to 3651.4 6,801 
Multipurpose 3548.0 to 3585.0 691 

Cottonwood Springs Creek 
Surcharge 3936.0 to 3950.0 3,221 
Flood Control 3875.0 to 3936.0 7,752 
Multipurpose 3868.0 to 3875.0 257 

 
4.  Responsibilities.  
  

a.  The Omaha District’s Water Control and Water Quality Section (WCWQS), 
Hydrologic Engineering Branch, Engineering Division, is responsible for all matters 
pertaining to the regulation of the reservoirs and prepares reports of reservoir 
elevations, inflow, and outflow.  It is their responsibility to optimize reservoir 
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operations while fulfilling project purposes.  Inquiries relating to reservoir releases 
or regulation are to be referred to the WCWQS for response.   

 
b.  The Big Bend Project Manager is responsible for routine operation, inspection, 
and maintenance of Cold Brook and Cottonwood Springs Creek Dams.  The Big 
Bend Operations Project Manager’s assigned Dam Tender will adjust the reservoir 
outlet gates on orders from the WCWQS and perform other duties as specified in 
this document.  The Dam Tender may also be referred to as the Park Manager or 
Park Ranger. 

 
5.  Routine Duties, Observations, and Reports.  The Dam Tender shall regulate the 
gates of the dam outlet works as the WCWQS directs.  The Dam Tender will periodically 
check the data collection platform to verify the accuracy of pool elevation 
measurements.  All readings and observations requested by the WCWQS shall be the 
responsibility of the Dam Tender.  The Dam Tender will be accessible and available to 
receive orders from the WCWQS personnel and/or Big Bend Project Office personnel.  
The Dam Tender will maintain and forward all applicable records to the appropriate 
personnel.  
 
6. Special Reports.  The Dam Tender will maintain surveillance of all hydrologic 
conditions and should any of the following conditions occur, relay the information 
immediately to the WCWQS.  The Dam Tender will make repeated calls to WCWQS 
personnel’s office and cell phone until notification is made when: 
 
 (1)  Any reports of rainfall in the Hot Springs area over 3.0 inches. 
 

(2)  If a pool level at either project rises so that there is a high possibility of 
significant release from the outlet works or emergency spillway. 

 
7.  Telephone Directory.  Table 2 is a telephone directory of pertinent offices including 
reservoir regulation personnel.  A copy of the telephone directory should be in the gate 
house at the dam site. 
  

Regulation 
 
1.  Below Ungated Outlets.   
 

a.  Cold Brook.  Below elevation 3585.0 feet, the pool will be regulated according 
to the following precepts: 
   

(1)  The three gate valves at the base of the tower will be opened only for 
drawdown operations. 

 
(2)  The degree of opening of the valve in the 8-inch supply line to Hidden 
Lake will be set by the regular demands of the lake. 
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(3)  The natural and uncontrollable forces, such as evaporation and 
percolation, to which the pool is exposed. 
 

b.  Cottonwood Springs Creek.  Below elevation 3875.0 feet, the pool will be 
regulated according to the following precepts: 
 

(1)  The low-gated outlet will be opened only for drawdown operations. 
 
(2)  The natural and uncontrollable forces, such as evaporation and 
percolation, to which the pool is exposed. 

 
2.  Above Ungated Outlets.  Reservoir regulation during flood periods is automatic via 
the outlet works and spillway.  Regulation of low flow outlet gates are not required 
during flood periods as the limited capacity would have little effect on the project flood 
control operation. 
 
3.  Communication during Ungated Releases.  The Dam Tender shall report ungated 
releases to the Omaha District WQWCS as promptly as communication facilities permit. 
 
4.  Public Flood Warning System.  The campground at Cold Brook Reservoir is 
susceptible to flash flooding during heavy rain events upstream.  An auto dialer and 
alarm system are connected to a monitoring station upstream of Argyle Road to provide 
early flood warning.  In the event the monitoring station is triggered, the auto dialer calls 
Fall River dispatch, the Cold Brook Dam Tender, the Big Bend Power Plant, and the 
NWS in Rapid City.  Once contacted, those listed above will make all available efforts to 
notify those at the campground as quickly as possible.  A siren is also triggered at the 
campground notifying visitors they need to evacuate. 
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