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CHAPTER ONE                                                                                           
Purpose of and Need for Action 
 
Introduction  
 
Contracts for water from Pactola Reservoir between the City of Rapid City (Rapid City) and the 
U.S. Bureau of Reclamation (Reclamation) and between the Rapid Valley Water Conservancy 
District (District) and Reclamation are due for renegotiation.  Reclamation is the federal agency 
responsible for the operation and maintenance of Pactola Dam and Reservoir (Pactola) and 
Deerfield Dam and Reservoir (Deerfield).   Rapid City performs the operation and maintenance 
under agreement with Reclamation.  Reclamation proposes to negotiate a renewal of the Pactola 
contracts.  
 
An interdisciplinary team was formed to assist in issue identification and alternative 
development.  The team consists of representatives from Rapid City; the District, U.S. Air 
Force, U.S. Fish and Wildlife Service, U.S. Forest Service, South Dakota Department of Game, 
Fish, and Parks, South Dakota Department of Environment and Natural Resources, Black Hills 
Flyfishers, and Pactola Reservoir Marina Permittee.  Chapter One describes the purpose and 
need, decision to be made, background information, issues and summary of scoping.  Chapter 
Two describes the alternatives and Chapter Three is the affected environment and environmental 
consequences.  Chapter Four lists consultation and coordination.  
 

Project Location/Uses 
 
The Rapid Valley Project consists of Deerfield Dam and Reservoir on Castle Creek (a tributary 
of Rapid Creek), about 25 miles west of Rapid City, in the Black Hills of South Dakota.   The 
Rapid Valley Unit  (part of the Pick-Sloan Missouri Basin Project) consists of Pactola Dam and 
Reservoir on Rapid Creek downstream of Deerfield.  The Rapid Valley Unit is located about 15 
miles west of Rapid City.  Rapid Creek flows into the Cheyenne River southeast of Rapid City  
(Figure 1).  The two reservoirs are operated on a joint pool basis.  Releases are first made from 
Pactola to meet the needs of the water users.  Releases from Deerfield can be bypassed through 
Pactola or restored in Pactola. 
 
Both the Rapid Valley Unit and the Rapid Valley Project were authorized to provide 
supplemental municipal water for Rapid City and supplemental irrigation water for 8,900 acres 
of land served by the District.  The Rapid Valley Unit also has other authorized purposes such 
as fish and wildlife and flood control.  Both reservoirs are used extensively for recreation which 
includes boating, fishing, swimming, and camping.  The U.S. Forest Service manages the land 
surrounding both reservoirs. 
 
Purpose and Need 
 
The purpose of this action is to renegotiate water supply contracts for Pactola with Rapid City 
and the District, to allocate supplies and manage water to meet municipal, industrial, irrigation, 
recreation, wildlife, fisheries, instream flow, flood control, and storage needs.  The renegotiation 
is needed because the existing contracts for Rapid City and several small water service contracts 
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for municipal use have expired.  The contract for the District, which supplies the private 
irrigators, will expire in 2001.   Even though Deerfield also supplies water to these entities, the 
contracts for Deerfield water are not being renegotiated with this action.   
 
Decision to be Made 
 
The Reclamation decision maker will decide on an alternative for contracting water out of 
Pactola.  This will include the amount of water to be contracted, contracting entities, contract 
provisions, and release schedules.  
 
Other Studies Relating to this Action 
 
Rapid City Water Supply Study, Reclamation, 1985 
Six alternatives for meeting the water needs of Rapid City through 2030 were developed and 
evaluated.   A water supply simulation model was developed to analyze these alternatives.  
 
Rapid Valley Water Management Study, Reclamation, 1990  
Eleven alternatives for meeting or augmenting the water supply in Rapid Valley were developed 
and evaluated.  The water supply simulation model developed for the Rapid City Water Supply 
Study was used in this analysis. 
 
Black Hills Hydrology Study, United States Geological Survey (USGS), in progress 
This  long-term cooperative study was initiated in 1990 between the USGS, the South Dakota 
Department of Environment and Natural Resources, and the West Dakota Water Development 
District.  The purpose of the study is to assess the quantity, quality, and distribution of surface 
and ground water in the Black Hills.  
 
Black Hills Water Management Study (BHWMS),  Reclamation, in progress 
A two phase study designed to assist local and state agencies in planning, funding and 
implementing water resources management alternatives.   Phase I was completed in 1993 and 
produced a database of water resource information.  Phase II is in progress and will evaluate 
water needs and provide alternatives and models for management of water resources in the Black 
Hills.  
 
Background 
 

Deerfield and Pactola Reservoirs 
 
Deerfield 

 
Deerfield has a 423-acre surface area and a water storage capacity of 15,650 acre-feet (AF).  An 
acre-foot is the amount of water needed to cover one acre one foot deep.  When the reservoir is 
full, the water is at an elevation of 5,908 feet.  This water is divided into active conservation and 
dead and inactive storage.  Active conservation storage is the water assigned to uses such as 
irrigation, municipal and industrial use and fish and wildlife benefits.  Deerfield has an active 
conservation capacity of 15,500 AF.   Dead and inactive storage refers to the water in the 
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reservoir that is below the intake to the outlet works, and cannot be evacuated by gravity.   In 
Deerfield this totals 150 AF.  Average annual net inflow into the reservoir is 9,100 AF derived 
primarily from spring and early summer precipitation.  The drainage area above Deerfield Dam 
is 96 square miles. 
 
Construction of Deerfield began July 7, 1942, by the Farm Security Administration and was 
continued by the Civilian Conservation Corps and the Civilian Public Service Camp under the 
Works Projects Administration during World War II.  Facilities were completed by Reclamation 
in 1947.  Water first became available from Deerfield Reservoir storage May 1, 1948.  
Reclamation began modifications in 1982 with completion in 1984.  
 
Water deliveries from Deerfield are routed downstream via Castle Creek and Rapid Creek.  
 

Pactola 
 
Pactola has a total water storage capacity of 99,000 AF.   The Corps of Engineers regulates 
43,000 AF of this as exclusive flood control storage.   Exclusive flood control storage is the 
reservoir capacity assigned to the sole purpose of regulating flood inflows to reduce flood 
damage downstream.  The reservoir has 55,000 AF of active conservation storage and 1,000 AF 
of dead and inactive storage.   The water surface area at top of conservation storage is 861 
acres.  Average annual net inflow into the reservoir is 33,600 AF.  The drainage area above 
Pactola Dam is 319 square miles. 
 
Reclamation began constructing Pactola November 25, 1952 and completed it August 15, 1956.  
Water first became available May 1, 1958.  Reclamation began modification of the dam in 
March of 1985, with completion in October 1987.  
 
Water deliveries from Pactola are routed downstream via Rapid Creek.  
 

Water Rights 
 
States have jurisdiction over appropriation and allocation of water.  Water rights in South 
Dakota are based on the appropriative system and the principle of prior appropriation--“First in 
time, first in right.”  The establishment of a water right is determined by the date on which a 
claim for the water is made.  The water must then be put to beneficial use, such as irrigation or 
mining.  The water right must be continually used as prescribed in state law or it may be lost.  
The user (appropriator) has the right to continue to take the same volume of water without 
interference by any later appropriator, so long as the senior appropriator continues to put the 
water to beneficial use. 
 
Federal reserved water rights for Indian Tribes generally are an exception to this rule.  The basis 
for Indian water rights stems from the Supreme Court decision in Winters v. United States, 207 
U.S. 564 (1908), more commonly known as the Winters Doctrine.  According to the Winters 
Doctrine, the establishment of an Indian reservation implies that sufficient water was reserved 
(set aside) to fulfill the purposes for which the reservation was created, with the priority date 
being the date the reservation was established.  Both the Oglala and Cheyenne River Sioux 
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Tribes may have reserved rights to water in the Cheyenne River under the Winters Doctrine, 
since establishment of the reservations predates any other appropriation.  As of yet, however, 
these water rights have not been quantified. 
 
Reclamation holds a water right for storage in Pactola under US Withdrawal No. US581-2, 
having a priority date of April 25, 1952, for all available unappropriated water in Rapid Creek.  
Reclamation’s water rights for storage in Deerfield Reservoir is under US Withdrawal No. 
US509-2, having  a priority date of December 1, 1939.  These water rights claim the 
unappropriated waters of Rapid Creek, Castle Creek and the tributaries of each and are reserved 
for the utilization in connection with the Rapid Valley Project and Rapid Valley Unit. 
 
The present minimum releases to Rapid Creek from Pactola are based on meeting the minimum 
requirements set out by the Rapid Valley Unit Definite Plan Report (DPR) or to provide water to 
satisfy senior water rights.  The minimum release will be the larger of the these two needs.  The 
DPR was prepared in 1952 to obtain approval for constructing Pactola Dam and Reservoir, and 
to establish a basis for initiating discussions with the water users in order to develop a definite 
plan for use.  The senior water rights include those held by individual irrigators, the various 
ditch companies, and the City.   
 

Contracts 
 
Reclamation and Rapid City signed a 40-year water service contract October 20, 1952, providing 
for up to 14,500 AF of water annually (when available) from Pactola for municipal use.  The 
City's contract allowed purchase of water beyond the 14,500 AF if needed.  This contract 
expired October 20, 1992. Rapid City also has a non-expiring repayment  contract for the first 
7,000 AF of storage in Deerfield Reservoir. 
 
Reclamation and the District  signed a 40-year contract January 6, 1961, providing the District 
with a supplemental supply of irrigation water from Pactola Reservoir.  The District's contract 
contains provision for an annual use of available water subject to Rapid City's needs.  The 
District must pay an annual minimum "standby" charge of $1,000 to be eligible to receive water 
from Pactola storage but it is under no obligation to buy water from either reservoir if its needs 
are satisfied by natural stream flows in Rapid Creek. 
 
The City's orders for water from Pactola have ranged from no water ordered in the past four 
water years to a high of 10,899 AF ordered in 1988.  The District's purchases from Pactola have 
ranged from no purchase during the past 7 irrigation seasons to a high of 8,638 AF purchased in 
1985.   
 
The District also has a repayment  contract for 8,000 AF from Deerfield Reservoir, which is 
junior to the City's  contract.  The Deerfield contract has no expiration date. 
 
Water for Ellsworth Air Force Base in the amount of 1,810 AF annually is reserved in Pactola 
Reservoir.  Treatment and delivery of water is furnished by Rapid City under a separate 
agreement.  The City may  provide additional treated water to the base if needed.  The 
minimum annual supply of Pactola water for the base was established as 1,810 AF by contract. 
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Reclamation also provides annual water service to the Rapid Valley Water Service Company (up 
to 400 AF per year) and C&J Sanders, Inc. (40 AF per year) out of Pactola. 
 
Compliance with Environmental Laws and Regulations 
 
The proposed action will comply with the following Federal environmental laws, regulations, 
and directives: 
 
 36 CFR Part 60.4--National Register Criteria 
 36 CFR Part 79--Curation of Federally Owned and Administered Archeological 

Collections 
 36 CFR Part 800--Protection of Historic and Cultural Properties 
 43 CFR Part 7--Protection of Archeological Resources:  Uniform Regulations 
 43 CFR Part 10--Native American Graves Protection and Repatriation Act Regulations 

(proposed rule) 
 Antiquities Act of 1906 
 American Indian Religious Freedom Act of 1978 (PL 95-341) 
 Archeological Resources Protection Act of 1979 (PL 96-95) 
 Archeology and Historic Preservation Act of 1974 
 Clean Air Act (33 USC 7401) and Amendments 
 Clean Water Act (33 USC 1251 et seq.), Sections 401 
 Clean Water Act (33 USC 1251 et seq.), Sections 402 
 Clean Water Act (33 USC 1251 et seq.), Sections 404 
 Endangered Species Act of 1973 (PL 93-205) 
 Executive Order 11988 (Floodplain Management, 1977) 
 Executive Order 11990 (Protection of Wetlands, 1977) 
 Executive Order 12898 (Environmental Justice, 1994) 
 Executive Order 13007 (Indian Sacred Sites, 1996) 
 Executive Order 11593 (Protection and Enhancement of Cultural Environments) 
 Farmland Protection Policy Act (PL 97-98) 
 Fish and Wildlife Coordination Act of 1958 (PL 85-642) 
 Indian Trust Asset Responsibilities 
 National Environmental Policy Act (P.L. 91-190) 
 National Historic Preservation Act of 1966 (PL 89-665), as Amended through 1992 (PL 

1-2-575) 
 Native American Graves Protection and Repatriation Act (PL 101-601) 
 
Issues 
 
Issues were identified internally, through the interdisciplinary team and through the public 
scoping process described in Chapter Four.  The issues and the potentially affected resources are 
listed in Table 1  and are addressed in detail under their respective “potentially affected 
resources” in Chapter Three. 
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The area of influence upon the potentially affected resources varies.  Some potential effects are 
localized, some could cover a broad area.  The environmental impacts discussed in Chapter 
Three focus on the area that may be affected by the issue. 
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FIGURE 1- PROJECT MAP 
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Table 1- Issues, Potentially Affected Resources and Area of Analysis  
 
 
ISSUES 

 
POTENTIALLY 
AFFECTED 
RESOURCE 

 
ANALYSIS AREA 

 
 AVAILABILITY OF A WATER 

SUPPLY TO MEET DIVERSE NEEDS 
 EFFECTS ON WATER LEVELS AND 

STORAGE IN DEERFIELD AND 
PACTOLA RESERVOIRS 

 
WATER SUPPLY 

 
RAPID CREEK  BASIN FROM CASTLE CREEK 
ABOVE DEERFIELD TO RAPID CREEK NEAR 
FARMINGDALE 

 
 POTENTIAL IMPACTS TO WATER 

QUALITY  

 
WATER QUALITY 

 
PACTOLA AND RAPID CREEK BELOW 
PACTOLA TO CONFLUENCE OF CHEYENNE 
RIVER 

 
 POTENTIAL EFFECTS OF 

INSTREAM FLOWS ON FISHERY IN 
RAPID CREEK 

 POTENTIAL EFFECTS TO FISHERY 
IN PACTOLA 

 MINIMUM WINTER RELEASES 
FROM PACTOLA  

 
FISHERIES 
 

 
PACTOLA AND RAPID CREEK BELOW 
PACTOLA TO CONFLUENCE OF CHEYENNE 
RIVER 

 
 POTENTIAL EFFECTS TO 

THREATENED AND ENDANGERED 
SPECIES 

 
THREATENED 
AND 

 
PACTOLA AND RAPID CREEK BELOW 
PACTOLA TO CONFLUENCE OF CHEYENNE 
RIVER 
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ISSUES 

 
POTENTIALLY 
AFFECTED 
RESOURCE 

 
ANALYSIS AREA 

ENDANGERED 
SPECIES 

 
 POTENTIAL IMPACTS TO 

RECREATION FACILITIES AT 
PACTOLA  

 POTENTIAL IMPACTS TO SPORT 
FISHING IN PACTOLA AND RAPID 
CREEK 

 
RECREATION 

 
PACTOLA AND RAPID CREEK BELOW 
PACTOLA TO CONFLUENCE OF CHEYENNE 
RIVER 

 
 POTENTIAL IMPACTS TO 

CULTURAL AND  HISTORICAL 
RESOURCES 

 
CULTURAL AND 
HISTORICAL 
RESOURCES 

 
PACTOLA AND SURROUNDING LANDS 
WITHIN MAXIMUM POOL LEVEL. 
FIRST TERRACE OF RAPID CREEK FROM 
PACTOLA DOWN TO CONFLUENCE OF RAPID 
CREEK AND CHEYENNE RIVER 

 
 POTENTIAL IMPACTS TO 

PALEONTOLOGICAL RESOURCES 

 
PALEONTOLOGIC
AL RESOURCES 

 
PACTOLA AND SURROUNDING LANDS 
WITHIN MAXIMUM POOL LEVEL. 
FIRST TERRACE OF RAPID CREEK FROM 
PACTOLA DOWN TO CONFLUENCE OF RAPID 
CREEK AND CHEYENNE RIVER 

 
 POTENTIAL ECONOMIC IMPACTS 

TO CITY AND  DISTRICT. 
 POTENTIAL EFFECTS TO 

MINORITY POPULATIONS, LOW 

 
ECONOMIC AND 
ENVIRONMENTAL 
JUSTICE 

 
RAPID CITY, RAPID VALLEY CONSERVANCY 
DISTRICT 
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ISSUES 

 
POTENTIALLY 
AFFECTED 
RESOURCE 

 
ANALYSIS AREA 

INCOME POPULATIONS AND 
INDIAN TRIBES 

 
 POTENTIAL IMPACT TO INDIAN 

TRUST ASSETS 

 
INDIAN TRUST 
ASSETS 

 
RAPID CREEK BASIN, CHEYENNE RIVER 
RESERVATION 
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CHAPTER TWO                                                                                          
Alternatives including the Proposed  Action 
 
Alternatives were developed through needs assessments submitted by the interdisciplinary team 
members  through the team process.   The issues were used to generate a range of alternatives 
that would address the key concerns identified by the group through the scoping process.  In 
order to address several of the issues identified in Chapter One, the alternatives focused on 
release schedules out of Pactola and allocation of storage space for identified uses.  A table 
summarizing the effects of the alternatives is presented at the end of this chapter.   
 
Alternatives Considered 
 

1.  No Action Alternative 
 
This alternative would involve renewal of the present water service contract with Rapid City in 
compliance with current Reclamation law and policy.  The present District contract would 
continue unchanged, providing the District with water on an annual basis from Pactola 
Reservoir.  Their contract expires January 6, 2001. These contracts are described in Chapter 
One, under “Contracts”.   
 
The minimum releases at Pactola under the existing contracts are based on the DPR and the 
current Standard Operating Procedures (SOP) listed in Table 2.  SOP’s are prepared to provide a 
guide for the physical operation and maintenance of the dam and reservoir.  They provide the 
most current guidance on operations.  The Pactola SOP’s were last updated in 1988.  The 
current SOP states: “ Storage releases will be made to meet all contract obligations.  When no 
releases are being made for other purposes, the DPR provides that the following minimum 
releases will be made for fish and wildlife”.  
 
Table 2 - Pactola Minimum Releases as Specified in Definite Plan Report (USBR, 1952)  
 

 
Date 

 
Pactola Releases 

 
Pactola Storage 

 
10/1-3/1 

 
15 cfs 

 
above 29,000 AF 

 
3/1-10/1 

 
20 cfs 

 
above 29,000 AF 

 
10/1-4/15 

 
7 cfs 

 
below 29,000 AF 

 
4/15-10/1 

 
20 cfs 

 
below 29,000 AF 
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    2.  Storage Contract Alternative (Proposed action) 
 
The objective of this alternative is to enter into a single contract that meets the water supply 
needs of the City and District while providing increased winter flows to enhance the fishery in 
Rapid Creek.  This alternative and the release schedule given below were developed to balance 
recreation, fisheries, water conservation, M&I and agricultural needs and represents a 
cooperative effort between Reclamation and the interdisciplinary team. 
 
In this alternative, Reclamation, the City and the District would sign a single storage contract for 
Pactola water.  This would replace the water service contracts described under Alternative One.   
A water service contract differs from a storage contract in that the first provides the contracting 
entity with an annual volume of water in the reservoir, while the second allocates space in the 
reservoir for the contracting entity to accumulate project water and then use the stored water.   
There is no carryover of unused water into the future with a water service contract, but unused 
stored water can be carried over under a storage contract.   
 

Storage 
 
Rapid City would contract for 35,000 AF of storage for municipal and industrial (M&I) uses.   
The  District would contract for 16,000 AF of storage for irrigation use.  Four-thousand AF of 
storage would be maintained by Reclamation.  This 4,000 AF storage space would provide 
supplemental flows to those required in the Definite Plan Report to keep the total minimum flow 
in the 12.5-20 cfs range to maintain fisheries in Rapid Creek between Pactola Dam and Jackson 
Springs.   
 
In summary, the storage allocations under this alternative would be:  

  
Rapid City - 35,000 AF 

            District - 16,000 AF   
Fisheries - 4,000 AF  

 
The storage amounts for the City and District would not be effective immediately, but would 
reach these amounts according to the following schedule.  This is because the City’s water use 
will gradually increase over the next 20 years while the District’s will gradually decrease.   
 

STORAGE SPACE 
 City  District 

     Year      AF    AF  
1999-2004   27,000  24,000 
2005-2009   29,000  22,000 
2010-2014   31,000  20,000 
2015-2019   33,000  18,000 
2020-Thereafter  35,000  16,000      

In the event additional active storage space became available for multiple use purposes, the City  

Ron
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and the District would have the first chance to purchase additional storage for their respective 
uses. 
 

Water Delivery/Releases  
 
Water deliveries would be measured at the Pactola outlet works for the City and the District 
which are responsible for conveying, diverting, and using the water.  Fisheries releases would be 
established in accordance with the reservoir operating criteria.  The wintertime stream flows for 
maintaining the fisheries would be measured at the USGS gaging station on Rapid Creek, 0.5 
miles above Victoria Creek.  This measurement point is upstream of the limestone outcrops 
where significant year-round losses of creek flows occur.   Releases from  Pactola for the 
fishery would depend on gains or losses in that reach of the stream.   Table 3 lists probable 
minimum releases under this alternative. 
 
Table 3 - Alternative Two Minimum Releases  
 

 
Date 

 
Pactola Releases 

 
Pactola Storage 

 
10/1-4/15 

 
Bypass Inflows 

 
above 50,000 AF 

 
 

 
20 cfs 

 
45-50,000 AF 

 
 

 
17 cfs (with an extra 3 cfs during ice buildup) 

 
30-45,000 AF 

 
 

 
15 cfs (with an extra 4 cfs for 30 days during ice buildup) 

 
20-30,000 AF 

 
 

 
12.5 cfs (with an extra 4 cfs for 30 days during ice 
buildup) 

 
below 20,000 AF 

 
4/15-10/1 

 
20 cfs 

 
all storage levels 

 
This alternative would consider provisions for altering this schedule based on the running 
averages of the previous 3 years inflows and precipitation.  This would allow adjustments in the 
minimum flow schedule to react to anticipated increases or decreases in inflows to the reservoir 
as a result of runoff and weather trends over a 3-year period.  This release schedule could also 
be adjusted slightly to allow for stream improvement and maintenance projects in Rapid Creek.  
 

 Water Conservation 
 
This alternative would include implementation of  the City and the District’s water conservation 
plans.   
 
 

Sale of Water 
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The City’s storage in Pactola includes provision for the Air Force's identified future annual need 
of 3,000 AF.  The City could continue to treat and deliver a supply of water to the Air Force and 
negotiate a water service agreement with the Air Force for delivery of future increases as needed.  
 
Rapid City could sell extra water from its M&I supply space for a beneficial  use, which would 
allow it to provide water from its M&I storage to the Rapid Valley Water Service Company and 
C&J Sanders, Inc..   The District would also be allowed to sell extra water from its irrigation 
storage space for irrigation.  Any such agreement would be subject to the written approval by 
Reclamation. 
 

Accounting 
 
Whenever all or a portion of the inflow is not needed to satisfy downstream water rights, it 
would be credited to the accounts in Pactola Reservoir in the same proportion as their storage 
allocations.  Inflows into the reservoir may not always completely meet the needs of the water 
users.  In these cases, the available  inflows would be allocated to the users based on their 
proportion of storage. 
 
This alternative would involve reallocation of joint costs, and Congressional approval would be 
necessary before implementing this alternative.  
 

3.  One Contract Alternative 
 
The objective of this alternative is to allow Reclamation to enter into a contract with the City if 
the District chooses not to contract for water from Pactola.  This alternative considers the 
possibility that the District might choose not to enter into negotiations for a new Pactola 
Reservoir contract, maintaining  their current water service contract until its expiration in 2001 
instead.  This alternative was designed to meet the water supply needs of the City while 
providing increased winter flows to enhance the fishery in Rapid Creek. 
 

Storage 
 
Under this alternative the City would contract for 35,000 AF of storage for M&I use.  This 
would include provisions for supplying the needs of the Air Force and other M&I users as 
discussed under Alternative Two.   Four-thousand AF would be maintained for flows in Rapid 
Creek.  The remaining 16,000 AF of storage would be available to meet the District’s needs 
until the expiration of their contract.  After the expiration of the contract, this space would be 
available to contract to other entities.  Part of this space could be maintained by Reclamation 
and used to enhance recreation, fisheries and other natural resources.  
 
 
In summary, the storage allocations under this alternative would be:  
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Rapid City - 35,000 AF  
            Uncontracted - 16,000 AF 

Fisheries - 4,000 AF.  
 
The storage amounts for the City  would not be effective immediately, but would reach these 
amounts according to the following schedule.  
 

STORAGE SPACE 
 City   

     Year      AF  
1999-2004   27,000   
2005-2009   29,000  
2010-2014   31,000   
2015-2019   33,000   
2020-Thereafter  35,000       

 
In the event additional active storage space became available for multiple use purposes, the City 
would have the first chance to purchase additional storage. 
 

Water Delivery/Releases  
 
Water deliveries would be measured at the Pactola outlet works for the City which is responsible 

for conveying, diverting, and using the water.  
Fisheries releases would be established in 
accordance with the reservoir operating criteria.  
The wintertime stream flows for maintaining the 
fisheries would be measured at the USGS gaging 
station on Rapid Creek, 0.5 miles above Victoria 
Creek.  This measurement point is upstream of the 
limestone outcrops where significant year-round 
losses of creek flows occur.   Releases from 
Pactola for the fishery would depend on gains or 
losses in that reach of the stream.   

 
This alternative utilizes the same release schedule as Alternative Two.  This is shown in Table 
4.  
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Table 4 - Alternative Three Minimum Releases  
 

 
Date 

 
Pactola Releases 

 
Pactola Storage 

 
10/1-4/15 

 
Bypass Inflows 

 
above 50,000 AF 

 
 

 
20 cfs 

 
45-50,000 AF 

 
 

 
17 cfs (with an extra 3 cfs during ice buildup) 

 
30-45,000 AF 

 
 

 
15 cfs (with an extra 4 cfs for 30 days during ice buildup) 

 
20-30,000 AF 

 
 

 
12.5 cfs (with an extra 4 cfs for 30 days during ice 
buildup) 

 
below 20,000 AF 

 
4/15-10/1 

 
20 cfs 

 
all storage levels 

 
This alternative would consider provisions for altering this schedule based on the running 
averages of the previous three years inflows and precipitation.  This would allow adjustments in 
the minimum flow schedule to react to anticipated increases or decreases in inflows to the 
reservoir as a result of runoff and weather trends over a three year period.  This release schedule 
could also be adjusted slightly to allow for stream improvement and maintenance projects in 
Rapid Creek.  
 

Water Conservation 
 
This alternative would include implementation of  the City and the District’s water conservation 
plans.   
 

Sale of Water 
 
The  City’s storage in Pactola includes provision for the Air Force's identified future annual 
need of 3,000 AF.  The City could continue to treat and deliver a supply of water  to the Air 
Force and negotiate a water service agreement with the Air Force for delivery of future increases 
as needed.  
 
Rapid City could sell extra water from its M&I supply space for a beneficial use, which would 
allow it to provide water from its M&I storage to the Rapid Valley Water Service Company and 
C&J Sanders, Inc..   Any such agreement would be subject to the written approval by 
Reclamation. 
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Accounting 
 
Whenever all or a portion of the inflow is not needed to satisfy downstream water rights, it 
would be credited to the accounts in Pactola Reservoir in the same proportion as their storage 
allocations.  Inflows into the reservoir may not always completely meet the needs of the water 
users.  In these cases, the available inflows would be allocated to the users based on their 
proportion of storage. 
 
This alternative would involve reallocation of joint costs, and Congressional approval would be 
necessary before implementing this alternative.  
 

4.  Conservation Alternative 
 
This alternative has several objectives.  Like Alternative Two, it is designed to allow 
Reclamation to enter into a single contract with the City and the District.  However, it 
recognizes that the District may not want to contract for the full 16,000 AF.  It is also designed 
to encourage additional water conservation and retain more water in Deerfield and Pactola while 
providing winter flows in Rapid Creek that are usually higher than the DPR flows. 
 
This alternative assumes that the City’s and District’s needs may  be reduced through 
conservation measures outlined in the Rapid Valley Water Management Study (U.S. BOR, 
1990).  This study estimated that Rapid City may  reduce their demand for water by 
approximately 20 percent over the long term.  It also showed that the District may reduce their 
demand by approximately 15 percent.  This savings could be used to retain as much water in the 
reservoirs as possible.  This space would not be allocated as a minimum pool, as no entities have 
expressed willingness to fund this pool.  However, an attempt will be made to maintain as much 
water as possible in Pactola with only a 7 cfs release when Pactola is below 15,000 AF. 
 

Storage 
 
In this alternative, Reclamation, the City and the District would sign a single storage contract for 
Pactola water.  Rapid City would contract for up to 35,000 AF of storage for municipal and 
industrial (M&I) uses.   The  District would contract for up to 8,000 AF of storage for 
irrigation use.   However, based on the projected reduction in their demands as a result of water 
conservation, they may not need to contract for these full amounts.  Four-thousand AF of 
storage would be maintained by Reclamation.  This would be used to supplement releases to 
maintain and improve the fishery in Rapid Creek.    
 
In summary, the storage allocations under this alternative would be:  
 

Rapid City - 28,000 AF (35,000 AF- 20 percent) 
            District - 7,000  AF (8000 AF - approximately 15 percent) 

Fisheries - 4,000 AF            
Target  Pool in Pactola - 15,000 
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Target  Pool in Deerfield - 8,000 
 
The storage amounts for the City and District would not be effective immediately, but would 
reach these amounts according to the following schedule.  This is because the City’s water use 
will gradually increase over the next 20 years while the District’s will gradually decrease.  This 
schedule will be considered a goal, but there may be a need to reach the full contract amounts of 
35,000 AF for the City and 8,000 AF for the District. 
 

STORAGE SPACE 
 City*  District** 

     Year      AF    AF  
1999-2004   21,600  13,600 
2005-2009   23,200  11,900 
2010-2014   24,800  10,200 
2015-2019   26,400    8,500 
2020-Thereafter  28,000    7,000  

 
*The schedule shown in Alternative Two was used, 20 percent was subtracted from each 4 - year 
period 
*16,000 AF was used as the District’s initial contract amount, 15 percent was subtracted from 
each 4 year period.  

 
In the event additional active storage space became available for multiple use purposes, the City  
and the District would have the first chance to purchase additional storage for their respective 
uses. 
 

Water Delivery/Releases  
 
Water deliveries would be measured at the Pactola outlet works for the City and the District 

which are responsible for conveying, 
diverting, and using the water.  
Fisheries releases would be 
established in accordance with the 
reservoir operating criteria.  The 
wintertime stream flows for 
maintaining the fisheries would be 
measured at the USGS gaging station 
on Rapid Creek, 0.5 miles above 
Victoria Creek.  This measurement 
point is upstream of the limestone 
outcrops which result in significant 
year-round losses of creek flows.  
Releases from Pactola would depend 
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on gains or losses in that reach of the 
stream.   

 
Probable releases in this alternative would be as shown in Table 5. 
 
 
 
 
 
 
 
 
 
Table 5 - Alternative Four Minimum Releases  
 

 
Date 

 
Pactola Releases 

 
Pactola Storage 

 
10/1-4/15 

 
Releases = Inflows with minimum of 20 cfs 

 
above 50,000 AF 

 
 

 
20 cfs 

 
45-50,000 AF 

 
 

 
17 cfs (with an extra 3 cfs during ice buildup) 

 
30-45,000 AF 

 
 

 
15 cfs (with an extra 4 cfs for 30 days during ice buildup) 

 
20-30,000 AF 

 
Year-round 

 
12.5 cfs (with an extra 4 cfs for 30 days during ice 
buildup) 

 
below 20,000 AF 

 
Year-round 

 
7 cfs 

 
below 15,000 AF 

 
This alternative would consider provisions for altering this schedule based on the running 
averages of the previous three years inflows and precipitation.  This would allow adjustments in 
the minimum flow schedule to react to anticipated increases or decreases in inflows to the 
reservoir as a result of runoff and weather trends over a three year period.  This release schedule 
could also be adjusted slightly to allow for stream improvement and maintenance projects in 
Rapid Creek.  
 

Water Conservation 
 
This alternative would include implementation of  the City and the District’s water conservation 
plans.  The following specific measures from the Rapid Valley Water Management Study would 
be implemented.  Some of these measures have already been implemented.  The costs given 
below are estimates, and would need to be adjusted based on current rates. 
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M&I conservation measures of educating water users, distributing free conservation kits, 
changing water rates to a flat rate, repairing or replacing water meters, and detecting leaks could 
cut Rapid City's water demand 15 percent in the short-term and 20 percent in the long-term.  
Costs would be $106/AF, based on water savings of 1,900 AF annually in the short-term.   
More efficient water fixtures and appliances required by amended plumbing codes would 
increase water savings in the long-term, saving about $2,500 annually at $70/AF  (Reclamation, 
1990). 
 
Irrigation conservation measures of lining reaches of canals that have high seepage rates could 
save at least 446 AF of water at a cost of $20/AF in the short-term.  At least another 270 AF 
could be saved annually in the long-term by lining additional canal reaches at a cost of $49/AF.  
More intensive management practices supported by up-to-date measuring devices at the farm 
turnouts would increase on-farm efficiency by 10 percent in the short-term, realizing a water 
savings of 1,250 AF annually at a cost of $5/AF.  The long-term goal would be to increase 
efficiency another 5 percent by land leveling boarder dikes, gated pipe, and better management 
(Reclamation, 1990).  
 
Minimum flow conservation measures of improving Rapid Creek as a water conveyance by 
installing more "hydromet" stations, regulating flows by using Canyon Lake, continually 
recording canal diversions, and automatic headgates would save 1,500 AF annually at a cost of 
$49/AF (Reclamation, 1990). 
 

Sale of Water 
 
The  City’s storage in Pactola includes provision for the Air Force's identified future annual 
need of 3,000 AF.  The City could continue to treat and deliver a supply of water  to the Air 
Force and negotiate a water service agreement with the Air Force for delivery of future increases 
as needed.  
 
Rapid City could sell extra water from its M&I supply space for a beneficial use, which would 
allow it to provide water from its M&I storage to the Rapid Valley Water Service Company and 
C&J Sanders, Inc..   The District would also be allowed to sell extra water from its irrigation 
storage space for irrigation.  Any such agreement would be subject to the written approval by 
Reclamation. 
 

Accounting 
 
Whenever all or a portion of the inflow is not needed to satisfy downstream water rights, it 
would be credited to the accounts in Pactola Reservoir in the same proportion as their storage 
allocations.  Inflows into the reservoir may not always completely meet the needs of the water 
users.  In these cases, the available  inflows would be allocated to the users based on their 
proportion of storage. 
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This alternative would involve reallocation of joint costs, and Congressional approval would be 
necessary before implementing this alternative.  
 
Alternatives Considered But Eliminated 
 

Pactola and Deerfield Reservoir Flood Pools 
 
Pactola Dam was modified in 1988 to accommodate a probable maximum flood (PMF) with a 
48-hour volume of 212,000 AF.   Modification of Deerfield Dam was completed in August 
1984.  Recently, procedures for determining the PMF were changed, so that under the new 
criteria some of the 43,000 AF of exclusive flood control space could be reallocated to storage. 
 
In this alternative, water levels in Pactola and Deerfield Reservoirs would be allowed to rise 
from 1-5 feet into the flood control pool to store additional water.  This encroachment into the 
flood pool was given preliminary evaluation from a safety and operational standpoint.  
 
Storage into the flood pool could affect the recreation facilities around the reservoirs managed by 
the Forest Service.  Analysis of areas affected would need to include the effects of surcharge 
from future flood inflows.  Reclamation would also need to review flood inundation areas 
around Silver City and analyze the impacts.  
 
Corps of Engineers review and approval of this action is also necessary.  There would have to 
be a reallocation of present flood storage to active storage.  The raising of the top of storage 
would provide additional space but would also increase the risk of structure inundation from high 
inflows when the reservoir was in the flood pool. 
 
This alternative might be considered at a later date as a possible means of augmenting recreation 
pools or fisheries releases.  However, it will not be considered further in this assessment due to 
significant safety of dams and inundation issues that would have to be addressed before its 
implementation. 
 

2030 Needs Assessment  
 
The 2030 Needs Assessment alternative is based on responses by the water users to a request to 
evaluate their situations and estimate future (year 2030) water requirements.  The assessment 
presented to Reclamation applied to total conservation storage in both Pactola and Deerfield 
Reservoirs.  The results were:  
 

33,000 AF of storage for the District , 
42,000 AF for Rapid City, 
10,000 AF for present minimum flows below Pactola Reservoir, 
24,000 AF minimum pool in Pactola Reservoir, and  
12,000 AF minimum pool in Deerfield Reservoir . 

 

Ron
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The total would be 121,000 AF. Since this alternative would exceed the 70,000 AF storage 
capabilities of the two reservoirs, it was considered infeasible. 
 

Minimum Pool  
 
Under the Minimum Pool Alternative, specific storage space in the reservoirs would be allocated 
for recreational uses, including fish and wildlife.  An interested agency, like the South Dakota 
Department of Game, Fish, and Parks, would purchase the storage and share in operation and 
maintenance costs.  Minimum stream flows could also be a part of this alternative, protected 
from later appropriation by obtaining a water permit for the flows.  The permit would record the 
volume of storage available and the flow rates, allowing legal enforcement for instream flows. 
At the present time no agency has indicated that it has funds available to purchase a minimum 
pool in Pactola.  Although allocation of a minimum pool was not found to be feasible at this 
time, one of the action alternatives, Alternative Four, is designed to retain as much water as 
possible in Pactola and Deerfield. 

 
Drought Management Alternative 

 
This alternative combines the Two-Year Supply and original  Conservation Alternatives with 
drought management measures to decrease or curtail certain water uses at times when storage 
capacity for the City and District dropped to a predetermined level.  When a second 
predetermined level was reached, further more stringent measures would be put into operation.  
Levels identified under this alternative would be: 
 

First Level  
  11,000 AF for the District (assuming a 16,000 AF total District storage), 

28,000 AF for Rapid City (assuming a 42,000 AF total storage), 
7,000 AF for present minimum flows below Pactola Reservoir 
 (assuming a 10,000 AF total present minimum flow storage), 
1,000 AF minimum pools in both Pactola and Deerfield Reservoirs.  

 
Second Level 
5,000 AF for the District (with the same assumption as above), 
14,000 AF for the City (same assumption as above), 
3,000 AF for minimum flows below Pactola (same assumption as above), 
same minimum pools. 

 
This alternative was developed to maximize water conservation.  However, the storage contract 
alternative allows each entity to manage their own water and accomplishes the goal of this 
alternative. 
 

Two Year Supply Alternative 
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This alternative was developed as a result of needs assessments submitted by interdisciplinary 
team members which expressed a need for a multi year supply of water.   The needs 
assessments were based on historic water use and projected future needs.  The 2-year period was 
selected as insurance against a potential drought year in which inflows to the reservoirs were 
substantially reduced.  Based on both Pactola and Deerfield storage, the results would be: 
 

16,000 AF storage requirements for the District, 
42,000 AF for Rapid City,  
10,000 AF for minimum flows below Pactola Reservoir, 
2,000 AF minimum pool in Pactola. 

 
Rapid City would replace their expiring water service contract with a storage contract for 35,000 
AF in Pactola for M&I uses, while the District would sign a storage contract for repayment of 
8,000 AF.  These storage quantities, when combined with water service available from 
Deerfield Reservoir for each entity, would satisfy their identified 2-year need.  This alternative 
was not evaluated because Alternative Four was modified to include the needs assessments from 
this alternative. 
 
Summary of the Alternatives 
 
Table 6 compares the alternatives in an abbreviated form, showing typical effects of each 
alternative on issues determined to be significant.  Detailed environmental effects can be found 
in the next chapter. 
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Table 6 -  Summary of the Alternatives  
 

 
Affected Resource 

and Evaluation 
Criteria 

 
 

No Action  
Alternative 

 
 

Proposed Action (Storage 
Contract) 

 
 

One Contract 

 
 

Conserv. 
 

 
Water Supply 
    

 
Rapid Creek Streamflow- 
Lowest 
 
Pactola & Deerfield 
Reservoir Contents- 
Highest 
 
Water User Needs- City’s 
supply not guaranteed, 
District’s needs met 

 
Rapid Creek Streamflow- Highest 
 
Pactola & Deerfield Reservoir 
Contents- Lowest 
 
Water User Needs- City’s and 
District’s needs met 

 
Rapid Creek Streamflow- 
Same as Alternative 2 
 
Pactola & Deerfield 
Reservoir Contents- Same as 
Alternative 2 
 
Water User Needs- City’s 
needs met, District experience 
shortages 

 
Rapid Creek Streamflow- Medium  
 
Pactola & Deerfield Reservoir Contents- 
Same as Alternative 2 
 
Water User Needs- City’s and  District’s needs 
met 

 
Water Quality 
 

 
No effect 

 
No effect 

 
No effect 

 
No effect 

 
Fisheries 
 

 
Detrimental effect in Rapid 
Creek 
Fewer detrimental effects in 
Pactola 

 
Beneficial effect in Rapid Creek 
Possible detrimental effect in 
Pactola in some years 

 
Beneficial effect in Rapid 
Creek 
Possible detrimental effect in 
Pactola in some years 

 
Less beneficial in Rapid Creek 
Fewer detrimental effects in Pactola 

 
Threatened and 
Endangered Species 

 
no effect 

 
no effect 
 

 
no effect 
 
 

 
no effect 
 

 
Recreation 

 
Most beneficial to recreation 
at Pactola 
Detrimental to sport fishing 
on Rapid Creek 
 

 
Less benefit to recreation at Pactola 
Beneficial effect to sport fishing on 
Rapid Creek 

 
Beneficial effect to recreation 
at Pactola if more water 
retained as U.S. Storage 
Beneficial effect to sport 
fishing on Rapid Creek 

 
Medium benefit to recreation at Pactola 
Detrimental to sport fishing on Rapid Creek but 
not as great as Alternative 1 

 
Cultural and Historic 

 
Potential effects to 
unidentified resources and 
sites in floodplain.  
Potential for effects to sites 
from ice build-up 
 

 
Potential effects to unidentified 
resources 
Less potential for effects to sites 
from ice build-up  

 
Potential effects to 
unidentified resources 
Less potential for effects to 
sites from ice build-up  

 
Potential effects to unidentified resources 
Potential for effects to sites from ice build-up 

 
Paleontological 
Resources 

 
Potential effects to 
unidentified resources  in 
floodplain.  
Potential for effects to sites 
from ice build-up 

 
Potential effects to unidentified 
resources in floodplain.  
Less potential for effects to sites 
from ice build-up  

 
Potential effects to 
unidentified resources  in 
floodplain.  
Less potential for effects to 
sites from ice build-up  

 
Potential effects to unidentified resources in 
floodplain.  
Potential for effects to sites from ice build-up 
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Affected Resource 

and Evaluation 
Criteria 

 
 

No Action  
Alternative 

 
 

Proposed Action (Storage 
Contract) 

 
 

One Contract 

 
 

Conserv. 
 

 
 Economic and 
Environmental Justice 

 
Economic- Beneficial effect 
to City and District 
Environmental Justice-
beneficial effect but supply 
not guaranteed. 

 
Economic-beneficial effect to City, 
District costs higher 
Environmental Justice-beneficial 
effect 

 
Economic- Beneficial effect 
to City.  District would not 
have to pay for Pactola water. 
Environmental Justice-
possible detrimental effect if 
water user fees increased. 

 
Economic- Beneficial effect to City and District 
yet District’s costs higher than Alt. One.  
Environmental Justice-beneficial effect. 

 
Indian Trust Assets 

 
No  effect 

 
No  effect 

 
No  effect 

 
No  effect 
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CHAPTER THREE                                                                                       
Affected Environment/Environmental Consequences 
 
This chapter describes the affected environment and the environmental consequences of the 
alternatives. 
 
Indicators and measurement units were developed for each resource in order to focus the 
analysis.  These indicators and corresponding measurement units were selected because of their 
importance in defining and evaluating the issue and are used to measure the environmental 
consequences of the alternatives.  The discussion of effects focuses on these indicators.  
 
The following resources  were discussed but not considered critical to this analysis: air quality; 
noise;  timber; minerals; range; visual resources;  roads and trails; wild and scenic rivers; 
wilderness areas, and upland bird and big game wildlife species.  
 
Water Supply  
 
Affected Environment  

 
There is an ever increasing need to balance the water supply in Rapid Creek.  Rapid City has a 
growing population,  irrigation needs are changing, and there are other uses and resources such 
as recreation and fisheries to be considered.   Also, the Black Hills are prone to periodic drought 
and many of the streams in the Black Hills loose streamflow in areas as a result of the natural 
geology.   In order to determine the effects of this action on  this complex water supply system 
and better manage the water supply, a  computer model ( water supply model) was developed.   
This model makes predictions about the future water supply in Deerfield, Pactola, and Rapid 
Creek based on reservoir operations and downstream demands.  It uses historic data on 
precipitation, evaporation, reservoir inflows, and demands.   The 40-year period of 1956 
through 1995 is used as a representative period on which to superimpose the future 40-year 
period of 2000-2039.   This runoff period contained a prolonged drought during the late 1950's 
and early 1960's and another drought in the late 1980's and early 1990's.  
 
Information from model predictions is used here to analyze aspects of water supply in the Rapid 
Creek.  The following indicators and measurement units are used:  
 
Indicator     

 Measurement Unit 
 
Rapid Creek Stream flow    Changes in cfs 
Pactola and Deerfield End of Month Contents Changes in AF 
Water User Needs     Changes in 

users storage allocations (AF) 
Dependency on project* vs natural flow 
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* “project” is defined as reservoir stored water 
Rapid Creek Stream flow 

 
Rapid Creek drains an area of about 700 square miles and is a major tributary to the Cheyenne 
River.  Unlike some of the streams in the central Black Hills which vary more in flow 
depending on  precipitation, Rapid Creek derives a steady flow from headwater springs and its 
tributaries (Addison, 1991) and from regulation of flows through Deerfield and Pactola.   Table 
7 shows stream flow measurements for Rapid Creek that illustrate both the average flows and the 
amount of variation that can occur as minimum and maximum flows.  
 
Table 7 - USGS Gauging Station Stream flow Measurements 
 

 
Station 
Number 

 
Gauging Station 

 
Period of 
Record1 

 
Average2 
(cfs) 

 
Maximum3 
(cfs) 

 
Minimu
m4 
(cfs) 

 
Drainage 
Area  
(mi2) 

 
06411500 

 
Rapid Creek below Pactola 

 
1957-1995 

 
41.5 

 
5475 

 
0.0 

 
320 

 
06412500 

 
Rapid Creek above Canyon Lake 

 
1957-1995 

 
39.4 

 
31,200 

 
0.0 

 
371 

 
06414000 

 
Rapid Creek at Rapid City 

 
1957-1995 

 
55.1 

 
50,000 

 
2.0 

 
410 

 
06421500 

 
Rapid Creek near Farmingdale 

 
1957-1995 

 
58.9 

 
7,3206 

 
0.0 

 
602 

Source: USGS Water Data Report SD-95-1 
 
Note: 1.  Period of record is USGS reported water year for the 12-month period October 1 

through September 30.  Rapid Creek below Pactola would be October 1956 through 
September 1995. 
2.  Average flow is the arithmetic annual mean for the period of record. 
3.  Maximum flow is the instantaneous peak flow that occurred during the period of 
record. 
4.  Minimum flow is the lowest daily mean that occurred during the period of record. 
5.  Below Pactola Dam maximum discharge prior to 1957 was 2,170 cfs. 
6.  Farmingdale maximum discharge prior to 1957 was 2,640 cfs. 

 
Flows increase and decrease in different reaches (portions) of Rapid Creek depending on the 
natural geology and uses.  The creek loses part of its flow when it crosses the rock outcrops of 
the Madison and Minnelusa aquifers, two of the major aquifers in the Black Hills.  An aquifer is 
an underground rock, sand or gravel formation containing a body of water.   This loss occurs 
three miles above Canyon Lake.  An average annual net loss of 10 cfs (Hortness and Driscoll, 
1998) occurs in this reach.  This can become a critical issue, as this loss can result  in very low 
stream flows in this area during winter months, particularly during dry periods.  
 
The aquifer discharges water back into the stream in the Jackson-Cleghorn Springs reach directly 
above Canyon Lake.  Because of this, the creek gains flows from Canyon Lake to Rapid City.  
Rapid City diverts water in this area for municipal and industrial use.   
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Below Rapid City to Farmingdale, water is diverted by the District for irrigation.  The creek 
gains flows during the winter months (October through June) and looses flows during the 
summer (July through September) as a result of irrigation diversion.  Rapid City’s water 
treatment plant returns flows in this area, some of which is diverted for irrigation.  
   

Pactola and  Deerfield Reservoir Contents 
 
Pactola and Deerfield, although separated physically, are operated as one unit.  The operations 
goal is to keep Deerfield as full as possible, and make releases to meet downstream demands 
from Pactola.  When inflows which are not needed to met downstream senior water rights enter 
Pactola, this “project” water is retained until desired storage levels are achieved.  Water which is 
bypassed either to meet senior water rights or because it is excess of the amount needed to meet 
project storage requirements is considered natural flow. 
 
The reservoir end of month content and elevation give an overall picture of the amount of water 
that is stored in the reservoir and available for supplying downstream users and meeting 
environmental needs.   
 
Table 8 contains end of month contents for Deerfield and Pactola for the historic period of 1957-
1995. 
 
Table 8 - End-of-Month Contents for Deerfield and Pactola 
 

 
End of Month Elevation (AF) 

 
Deerfield 

 
Pactola 

 
Average  

 
13,000 

 
44,600 

 
Minimum 

 
680* 

 
24,000* 

 
Maximum 

 
16,150 

 
60,510 

*minimum for period of record 1964-1995 
 

Water User  Needs 
 

Municipal and Industrial  
 
Water required by Rapid City for municipal and industrial (M&I) use is diverted from Rapid 
Creek and galleries (infiltration sites along the creek).   Since the City does not have adequate 
senior water rights, South Dakota water law requires that whenever the City diverts water from 
the creek to impairment of senior water right holders, an equal amount of stored water must be 
released into the creek to offset the water taken out of priority.  Water in storage at Deerfield 
and Pactola under contract with the City is released to make up for the natural flow taken from 
the creek by the City.  The City also acquires groundwater from 6 groundwater wells in the 
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Madison aquifer.   Additional wells are being completed by Rapid City and will increase the 
City's use of groundwater.  The City  is not required to replace this water as this source is not 
considered part of the natural flow of Rapid Creek.   
 
In addition to supplying water within the city limits, Rapid City supplies water to Ellsworth Air 
Force Base and the City of Box Elder.  Ellsworth Air Force Base has no other water supply, and 
water is supplied to Box Elder on an emergency basis. 
 
In the years of 1995-1997, the City averaged an intake of  7,200 AF from Rapid Creek, and 
5,000 AF from wells for a total of 12,200 AF.  When the City’s population increases to an 
estimated 108,000 by the year 2030, their demand on Rapid Creek is estimated to increase to 
17,600 AF.   
 
This includes the future 3,000 AF annual demand for Ellsworth Air Force Base, a supply to the 
other users the City provides water to,  and a 12 percent system loss.  This also assumes that the 
City will meet 5,000 AF of their demand through use of wells.  
 
In a 1991 Needs Assessment, the City requested a minimum of 35,000 AF of storage in Pactola 
with 14,000 AF priority for domestic use from annual storable flows.  This assessment of need 
was based upon a conservative 40-year population projection which included a supply to 
Ellsworth Air Force Base.   The City projected a two-year supply as insurance against drought.  
Combined with the City’s Deerfield contract for 7,000 AF, the City would have 42,000 AF 
against a two year estimated demand of 44,000 AF.   
 

Irrigation 
 
Records of the District show that irrigation use varies from 4,400-25,600 AF with the average 
being 13,700 AF for the period 1958-1995.  The irrigated acreage changes from year-to-year, 
depending on markets, farming practices, and precipitation.  About 9,000 acres were irrigated 
from Rapid Creek under current water rights in 1989.  Of this total, about 1,300 acres were 
irrigated under the Rapid Valley Water Company (Murphy Ditch), which is not part of the 
District.  The average irrigation diversion requirement for the District is 2.1 AF/ac based on the 
1989 diversion record of 16,065 AF divided by 7,700 irrigated acres.  (The District reported 
8,569 irrigatable  acres in 1998.  For modeling purposes, 7,700 acres was used as an average 
acreage over the last 10 years)  Actual need varies according to yearly rainfall.  The District did 
not call for any water from Pactola for the years 1995-1997 because of high rainfall during this 
period.  The flood control releases met their irrigation requirements so no irrigation releases 
were made.  
 
Average annual irrigation use by the District over the past 30 years has been 12,000 AF of 
natural flows and 1,800 AF of purchased stored water.   Future use by the District will likely 
drop as the City expands into the valley.  Waste water returns from Rapid City are projected to 
increase as the City population grows and can be used for irrigation below the WWTP 
(wastewater treatment plant).  Of the Districts 7,700 acres irrigated, there are about 4,000 acres 



 

 
−30− 

below the WWTP.   This would have the potential of reducing the District’s needs from Pactola, 
resulting in more stored water available in Pactola for other uses. 
                                    

Environmental Consequences 
 

1. No-Action Alternative 
 
Rapid Creek Stream flow 
 
In order to present a picture of stream flow on Rapid Creek under each alternative, the water 
supply model was used to predict stream flows at each of the four gauging stations illustrated in 
Table 8. Because Rapid Creek has the potential for extremely low winter flows as a result of the 
“loss zone”, this analysis focuses on average stream flows, minimum stream flows and the 
percentage of time that the flows would be less than or equal to (≤)  the following “critical 
levels”: 20 cfs, 15 cfs, 10 cfs, and 5 cfs.  Table 9  shows the results of this analysis.  
   
Table 9- Average, Minimum and “Critical” Streamflow Percentages for Alternative One.  
 

 
Station # 

 
Gauging Station 

 
Average 
cfs 

 
Minimum 
cfs 

 
Flows ≤ 20 
cfs 

 
Flows ≤ 15 
cfs 

 
Flows ≤ 10  
cfs 

 
Flows  ≤ 5 
cfs 

 
06411500 

 
Rapid Creek below 
Pactola 

 
42.0 

 
7.0 

 
30% 

 
17% 

 
<5% 

 
0% 

 
06412500 

 
Rapid Creek above 
Canyon Lake 

 
39.5 

 
0.0 

 
45% 

 
35% 

 
20% 

 
<6% 

 
06414000 

 
Rapid Creek at Rapid 
City 

 
47.6 

 
7.0 

 
17% 

 
5% 

 
<5% 

 
0% 

 
06421500 

 
Rapid Creek near 
Farmingdale 

 
49.0 

 
10.0 

 
22% 

 
20% 

 
18% 

 
0% 

 
The model results show differences in the minimum flows, and in the percentage of  time flows 
would be below the critical levels identified.  The lower releases in this alternative would result 
in lowered stream flows.  This alternative has the lowest minimum stream flow at all four 
gauges.  Flows also fall below the critical levels identified more frequently than the other 
alternatives.   
 
This is the only alternative that could contribute to Rapid Creek actually drying up at the Canyon 
Lake gauge.  The model showed that stream flows could reach a minimum of 0 cfs during the 
winter months of a projected prolonged drought period.   This would occur less than 6 percent 
of the study period or 2 years out of  38.   This would be the result of the DPR winter releases 
from Pactola, the “loss zone” in this area, and the drought.  However, this is a relatively short-
term effect, as stream flows will increase as Rapid City’s demand for water increases.  When 
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demands reach the year 2030 projected demand of 17,600 AF, minimum flows at the Canyon 
Lake gauge would increase to 5 cfs and would be 10 cfs or less 10 percent of the period.   
 
Stream flows in Rapid City and at Farmingdale are fairly similar under all alternatives.  
However, under this alternative they would be lower at the Rapid City gauge as a result of the 
lower releases from Pactola. 
 
Pactola and Deerfield Reservoir Contents 
 
The water supply model was used to predict reservoir end of month contents for both Pactola and 
Deerfield Reservoirs.  
 
The end of month contents in Deerfield would be very similar for all four alternatives.  
Deerfield would remain very close to full under all alternatives.   The average end of month 
contents for this alternative would be 14,980 AF, with a minimum of 13,100 AF.  In order to 
estimate what  reservoir elevations would be during a prolonged drought period, the largest 
three year draw down that would occur during a prolonged drought was also calculated.  
Deerfield would be drawn down 1,100 AF during this period.  This drawdown would be less 
than the other alternatives because of the lower winter releases out of Pactola.   
 
The average end of month content in Pactola under this alternative would be 48,550 AF with a 
minimum end of month content of 15,600 AF.   This is the highest end of month content of any 
of the alternatives.  This higher end of month content would be the result of lower overall 
releases from Pactola.  This alternative also has the lowest three year draw down of 31,000 AF.  
In the long term, when Rapid City’s demands increase to their projected 2030 demand, this draw 
down will increase to 34,100 AF.   
 
Water User Needs 
 
A portion of water is not contracted in this alternative.  Rapid City’s existing contract allows 
them to purchase 14,500 AF from Pactola, with the ability to purchase additional water if 
available.  Because of this ability to purchase additional water, for modeling purposes Rapid 
City was allocated 27,000 AF of storage in Pactola.  However, this is not a guaranteed supply, 
as another entity could contract for this water.   The water supply model showed that if this 
water remained un-contracted, and Rapid City was able to obtain the full allocation of 27,000 
AF, their minimum combined storage in Deerfield and Pactola would be 18,000 AF.  They 
would average 34,000 AF storage and fall below this average 30 percent of the study period.   
 
The model also showed that the maximum annual supply of water the city would need from 
Pactola would be 6,100 AF.  Their maximum three year demand would be 17,000 AF.   This 
information shows that if the water is available, Rapid City’s needs will be met.  
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The District’s maximum annual water supply from Pactola would be less above the WWTP.  
The maximum annual water supply they would need above the WWTP would be 3,300 AF, 
below the plant it would be 7,200 AF.  Their maximum three year demand would be 27,300 AF. 
 
The District’s combined storage would reach a minimum of 1,400 AF under this alternative.  
Their storage would average 26,960 AF and fall under this average 30 percent of the period.   
 
The District’s needs for water would be met under this alternative.   
 

2. Storage Contract Alternative (Proposed Action) 
 
Rapid Creek Stream flow 
 
Table 10 shows the results of the streamflow analysis for Alternative Two.  
 
Table 10- Average, Minimum and “Critical” Streamflow Percentages for Alternative Two. 
  

 
Station # 

 
Gauging Station 

 
Average 

 
Minimum 

 
Flows  ≤ 20 
cfs 

 
Flows  ≤ 15 
cfs 

 
Flows  ≤10  
cfs 

 
Flows  ≤ 5 
cfs 

 
06411500 

 
Rapid Creek below 
Pactola 

 
42.0 

 
12.0   

 
23% 

 
<5%  

 
0% 

 
0% 

 
06412500 

 
Rapid Creek above 
Canyon Lake 

 
39.5 

 
5.0 

 
40% 

 
22% 

 
13% 

 
0% 

 
06414000 

 
Rapid Creek at Rapid 
City 

 
47.7 

 
10.0 

 
12% 

 
<5% 

 
<5% 

 
0% 

 
06421500 

 
Rapid Creek near 
Farmingdale 

 
49.0 

 
10.0 

 
22% 

 
20% 

 
18% 

 
0% 

 
This alternative, and Alternative Three would have higher minimum stream flows than 
Alternative One as a result of the higher minimum releases.  Flows at the Canyon Lake Gauge 
reach a minimum of 5 cfs, and would be 10 cfs or less 13 percent of the period, or 5 years out of 
38. 
 
Flows would increase through Rapid City, and average 47.7 cfs at the Rapid City gauge and 49.0 
cfs at the Farmingdale gauge. 
 
Pactola and Deerfield Reservoir Contents 
 
The average end of month contents for this alternative would be 14,980 AF, with a minimum of 
13,100.   Deerfield would be drawn down 1,500 AF during the largest three year draw down 
period.  This draw down would be more  than Alternative One  because of the higher winter 
releases out of Pactola.   
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The average end of month content in Pactola under this alternative would be 47,320 AF with a 
minimum end of month content of 8,700 AF.   This end of month content would be less than 
Alternative One because of the higher overall releases from Pactola and increased allocations of 
water to the City and District.  This alternative has the highest  three year draw down of  
34,400 AF.  In the long term, when Rapid City’s demands increase to their projected 2030 
demand, this draw down will decrease  to 34,100 AF.  This decrease will occur because of the 
reduction in irrigation needs, which will reduce the overall demands on the system. 
 
Water User  Needs 
 
The majority of the active conservation in Pactola would be contracted under this alternative.   
The only uncontracted water would be the 4000 AF managed for fisheries releases.    The water 
supply model showed that when Rapid City was obtains the full allocation of 35,000 AF, their 
minimum combined storage in Deerfield and Pactola would be 15,200 AF.  They would average 
35,080 AF of storage and fall below this average 35 percent of the study period.   
 
The model also showed that the maximum annual supply of water the city would need from 
Pactola would be 6,100 AF.  Their maximum three year demand would be 17,400 AF.   This 
information shows Rapid City’s needs will be met under this alternative.  
 
The District’s maximum annual water supply and maximum three year demand  from Pactola 
would be the same as for Alternative One.  The District’s combined storage would reach a 
minimum of  600 AF under this alternative.  Their storage would average 22,330 AF and fall 
under this average 35 percent of the period.  The District’s needs for water would be met under 
this alternative.   
 
This alternative would provide water to current users but new users would not be able to get a 
storage contract.  Reclamation would have less ability to manage the water resource in this 
alternative. 
 

3. One Contract Alternative 
 
Rapid Creek Stream flow 
 
Table 11 shows the results of the streamflow analysis for Alternative Three.  
 
Table 11- Average, Minimum and “Critical” Streamflow percentages for Alternative Three 
 

 
Station # 
 

 
Gauging Station 

 
Average 

 
Minimum 

 
Flows  ≤ 20 
cfs 

 
Flows  ≤ 15 
cfs 

 
Flows  ≤10  
cfs 

 
Flows  ≤ 5 
cfs 

 
06411500 

 
Rapid Creek below 
Pactola 

 
42.0 

 
12.0   

 
23% 

 
<5%  

 
0% 

 
0% 

 
06412500 

  
39.5 

 
5.0 

 
40% 

 
22% 

 
13% 

 
<5% 
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Station # 
 

 
Gauging Station 

 
Average 

 
Minimum 

 
Flows  ≤ 20 
cfs 

 
Flows  ≤ 15 
cfs 

 
Flows  ≤10  
cfs 

 
Flows  ≤ 5 
cfs 

Rapid Creek above 
Canyon Lake 

 
06414000 

 
Rapid Creek at Rapid 
City 

 
47.7 

 
10.0 

 
12% 

 
<5% 

 
<5% 

 
0% 

 
06421500 

 
Rapid Creek near 
Farmingdale 

 
49.0 

 
10.0 

 
22% 

 
20% 

 
18% 

 
0% 

 
The stream flow results under this alternative would be the same as for Alternative Two with one 
difference.  Flows at the Canyon Lake Gauge would be 5 cfs or less for less than 5 percent of 
the period. 
 
Pactola and Deerfield Reservoir Contents 
 
The effects to reservoir contents would be the same as for Alternative Two. 
 
Water User Storage Needs 
 
Rapid City’s Deerfield/Pactola  storage amount would average 33,800 AF under this alternative.  
The minimum amount of storage that the city would have is 18,900 AF. 
 
The model also showed that the maximum annual supply of water the city would need from 
Pactola would be 6,100 AF.  Their maximum three year demand would be 17,400 AF.   This 
information shows Rapid City’s needs will be met under this alternative.  
 
The District would have to rely on their Deerfield contract for 8,000 AF under this alternative.  
Their average amount of water that would be available in storage in Deerfield would be 7,570 
AF.  The model showed that the District would deplete this account by a total of 10,000 AF 
during three extreme drought years.  In order to meet their irrigation needs during those years, 
they would need to purchase water from Rapid City or obtain water from another source.   
 
This alternative may give Reclamation more ability to manage the water in Pactola than under 
Alternatives Two and Four, because a portion would remain unallocated.  This water would be 
available to contract to Rapid City if they needed additional water.  It also could be contracted 
to another user, or retained in the reservoir for other uses.  
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Rapid Creek Stream flow 
 
Table 12 shows the results of the streamflow analysis for Alternative Four.  
 
Table 12- Average, Minimum and “Critical” Streamflow percentages for Alternative Four 
 

 
Station # 

 
Gauging Station 

 
Average 

 
Minimum 

 
Flows  ≤ 20 
cfs 

 
Flows  ≤15 
cfs 

 
Flows  ≤ 10  
cfs 

 
Flows  ≤ 5 
cfs 

 
06411500 

 
Rapid Creek below 
Pactola 

 
42.0 

 
13.0 

 
23% 

 
<5% 

 
<5% 

 
0% 

 
06412500 

 
Rapid Creek above 
Canyon Lake 

 
39.5 

 
3.0 

 
40% 

 
22% 

 
12% 

 
<5% 

 
06414000 

 
Rapid Creek at Rapid 
City 

 
51.5 

 
10.0 

 
12% 

 
<5% 

 
<5% 

 
0% 

 
06421500 

 
Rapid Creek near 
Farmingdale 

 
55.3 

 
10.0 

 
22% 

 
20% 

 
18% 

 
0% 

 
The projected stream flows under this alternative would be very similar to Alternatives Two and 
Three with some important differences.  The minimum flow  below Pactola would be higher 
because conservation measures may reduce the demand from users, and more water would be 
retained in the reservoir, permitting this higher minimum release.  This alternative does have the 
potential for flows under 5 cfs at the Canyon Lake gauge, with a minimum of 3 cfs potentially 
occurring during a prolonged drought.  
 
Pactola and Deerfield Reservoir Contents 
 
The end of month contents in Deerfield would be the same as for Alternatives Two and Three. 
 
The average end of month content in Pactola under this alternative would be 49,800 AF with a 
minimum end of month content of 15,000 AF.   This end of month content is higher than under 
Alternatives two or four because conservation measures could reduce the downstream demands.  
This alternative also has a lower  three year draw down of 31,200 AF.  In the long term, when 
Rapid City’s demands increase to their projected 2030 demand, this draw down would decrease 
to 31,200.  Again, this is because of a reduction in demand for irrigation water.   
 
Water User  Needs 
 
The majority of the active conservation in Pactola would be contracted under this alternative.   
The only uncontracted water would be the 4000 AF managed for fisheries releases.    The water 
supply model showed that when  Rapid City was obtains the full allocation of 35,000 AF, their 
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minimum combined storage in Deerfield and Pactola would be 15,200 AF.  They would average 
35,080 AF of storage and fall below this average 35 percent of the study period.   
 
The model also showed that the maximum annual supply of water the city would need from 
Pactola would be 6,100 AF.  Their maximum three year demand would be 17,400 AF.   This 
information shows Rapid City’s needs will be met under this alternative.  
 
The District’s maximum annual water supply and maximum three year demand  from Pactola 
would be the same as for the Alternative One. 
 
The District’s combined storage would reach a minimum of  600 AF under this alternative.  
Their storage would average 22,330 AF and fall under this average 35 percent of the period.  
 
Water Quality  
 

Affected Environment 
 
In order to evaluate any potential effects that renewal of the Pactola Water contract may have on 
water quality in Pactola or Rapid Creek, an inventory of the water quality data in the 
Environmental Protection Agency’s (EPA) STORET data base was conducted.  The average and 
maximum values for the various water quality measures were compared to water quality 
standards to define problem areas.  
 
The analysis focused on Pactola Reservoir and three main sites on the creek; Rapid Creek just 
downstream of Pactola Dam, Rapid Creek near the WWTP at Rapid City, and Rapid Creek near 
Farmingdale.  The Pactola evaluation focuses on nutrients, temperature and dissolved oxygen.  
The evaluation of the inventory data at the three creek sites was based on temperature, dissolved 
oxygen, ammonia, chloride, sodium, fluoride, arsenic, barium, cadmium, chromium, lead, 
mercury and fecal coliform bacteria.   A final analysis of the changes in the total dissolved 
solids throughout the main stem from the dam to Farmingdale was also conducted.  This data is 
contained in the Pactola Water Quality Report (USBR, 1998)  and summarized in this section.  
 
The 1996 and 1998 305(b) Water Quality Assessments were consulted.  This report, commonly 
known as the 305(b) report is prepared by the South Dakota Department of Environment and 
Natural Resources to meet the requirements of Section 305(b) of the Clean Water Act.  The 
report is prepared every two years and  provides an assessment of the quality of South Dakota’s 
water.    It determines whether lakes, streams and rivers are able to support their assigned 
beneficial uses based on the number of violations of water quality standards (beneficial uses are 
defined under “Water Quality Standards).  The 1995 South Dakota Lakes Assessment Final 
Report (Stueven and Stewart, 1995) was also consulted.  This document is intended as a 
database for water quality and other information on selected lakes in the state.  This data is used 
in the 305(b) Report.  
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Water Quality Standards 
 
Water Quality standards consist of beneficial use classifications and water quality criteria 
necessary to protect these uses.   Water quality criteria are designated concentrations, physical 
measurements or narrative statements that, when not exceeded, will protect an organism, a 
biological community, or a prescribed beneficial use or water quality. 
 
Various segments of a stream may carry different classifications, and consequently different 
water quality standards.  If an individual stream reach carries more than one classification, the 
most restrictive use criteria (lowest concentration) becomes the standard.  Table 13 shows the 
beneficial uses that have been established by the State of South Dakota for sites along Rapid 
Creek.  
 
Table 13- Beneficial Uses for Selected Sites along Rapid Creek 
 

 
Study Sites  

 
Domestic 
Water Supply 

 
Coldwater 
Permanent Fish 
Life Propagation 

 
Warmwater 
Permanent  Fish Life 
Propagation 

 
Immersion 
Recreation 

 
Limited-
contact 
Recreation 

 
Wildlife 
Propaga-  
tion and 
stock 
watering 

 
Irrigation 

 
Pactola 
Reservoir 

 
X 

 
X 

 
 

 
X 

 
X 

 
X 

 
X 

 
Rapid Creek 
below Pactola 
Dam 

 
X 

 
X 

 
 

 
X 

 
X 

 
 

 
 

 
Rapid Cr. near 
the WWTP  

 
 

 
 

 
X 

 
X 

 
X 

 
 

 
 

 
Rapid Cr. near 
Farmingdale 

 
 

 
 

 
X 

 
X 

 
X 

 
 

 
 

 
Pactola Reservoir 
 
The South Dakota Department of Environment and Natural Resources (DENR) has sampled the 
reservoir since 1989.  The available data include temperature and dissolved oxygen (DO) 
profiles, nutrients, and suspended solids.   These data were compiled in  the 1995 South Dakota 
Lakes Assessment Final Report. The Environmental  Protection Agency (EPA) completed a  
National Eutrophication Survey (NES) at Pactola Reservoir in  1974.   A comparison of the 
EPA and DENR data showed that the reservoir’s trophic status, or it’s biological productivity 
resulting from nutrients, had not changed greatly since the NES data were collected in 1974.  
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Pactola Reservoir was classified as an oligotrophic, or nutrient poor lake by the EPA.   
Oligotrophic lakes are characterized by oxygen rich water with a low level of plant nutrients.   
Excess nutrient or sediments can move a lake or reservoir more quickly towards becoming 
eutrophic, or well nourished.  Eutrophic lakes are rich in plant nutrients which reduce water 
clarity and bottom oxygen during the summer months.   
 
Analysis of the temperature and DO data indicated that there is some DO depression in Pactola,  
possibly the result of algae decomposition, yet it was not great.   The 1998 305(b) report 
recorded that the combined Trophic State Indices (TSI) for the reservoir increased from 34 to 39 
between the last two reporting periods.  The TSI incorporates secchi (a disc used to measure 
clarity  of the water) depth, phosphorus and chlorophyll and is a measure of trophic status.  
Lakes with a TSI between 36-50 are considered mesotrophic, indicating that Pactola is now 
slightly mesotrophic.   Mesotrophic lakes are of intermediate fertility, clarity, depth and 
temperature.  
 
Rapid Creek downstream of Pactola Dam 
 
There were no exceedences of standards found at this location.  
 
Rapid Creek near the WWTP 
 
The DENR (1998) reports that “Rapid Creek water quality typically ranges from good to 
satisfactory in its upper reaches with fair to poor quality downstream of Rapid City”.  
 
The 305 (b) report found that the creek downstream and adjacent to the Rapid City limits fully 
met its beneficial  uses.  Elevated  pH, temperature and TSS were minor exceedances recorded 
for the 1998 report.  The reach above the WWTP had exceedances of standards for fecal 
coliform bacteria.   An analysis of the fecal coliform bacteria data from the STORET database 
showed that fecal coliform bacteria levels peak during the summer months and are associated 
with runoff and a possible nonpoint source.  
 
The 1996 305(b) lists  probable sources of fecal coliform bacteria as wastewater effluent 
discharges, septic tank systems, pastures, feedlots, and urban runoff.  The report states that 
“Within Rapid City, storm runoff can often produce dramatic if temporary increases in creek 
turbidity, bacteria and a wide variety of other pollutants”.  
 
All of the toxic trace element concentrations recorded in the STORET database were below 
measurable concentrations and are assumed to be within standards.  However, a very high 
maximum was recorded for cadmium.  To evaluate this, data on cadmium from this and several 
other locations along the creek and several other associated metals were retrieved from the 
database.  The sample was well above any other cadmium sample collected at this or the other 
locations, and is assumed to be an abnormal concentration.  
 
Rapid Creek near Farmingdale 



 

 
−39− 

 
The lowermost monitored segment of the stream near Farmingdale did not support it’s beneficial 
uses because of the number of exceedences of standards for fecal coliform bacteria.   Moderate 
exceedences in the standards for TSS, temperature,  ammonia and low DO were also  found for 
this location. 
  
The trace elements recorded in the STORET database for this location were below measurable 
concentrations and are assumed to be within standards.  
 
Dissolved Solids 
 
Electric conductivity (EC) is a measure of ions in the water.  Some of the major ions are 
calcium, magnesium and sodium.  EC correlates with total dissolved solids (TDS) so can be 
used as a measure of TDS.  The EC data in the STORET database were summarized from above 
Pactola Reservoir to the mouth of the creek.  The average EC (and also TDS) were found to be 
below the standards throughout the length of the mainstream of the creek.  
 
Indicator: Exceedences in State Water Quality Standards 
 

Environmental Consequences 
 

1. No Action Alternative 
 
The water quality in Pactola and Rapid Creek is expected to remain the same as a result of this 
alternative.   A slight trend towards mesotrophy has been noted in the reservoir, however, the 
existing contract is not thought to be contributing towards that trend.   However, in years of 
extreme drought, when the reservoir is drawn down considerably, there may be increases in 
temperature and plant growth, increasing nutrients in the reservoir.   
 
Any impacts to Rapid Creek as a result of the WWTP and non point pollution in Rapid City will 
remain the same as a result of this alternative.  The District is expected to continue to decrease 
in size, so impacts as a result of irrigation return flows may decrease over time. 
 
This alternative is not expected to affect concentrations of toxic trace elements or  EC or TDS.  
 

2. Storage Contract Alternative (Proposed Action)  
 
This alternative is not expected to have an impact on the water quality in Pactola.  The average 
end of month contents in Pactola will be less than under Alternative One, but it would not be 
great enough to move the reservoir towards a more eutrophic state. 
 
Winter minimum streamflow will be higher under this alternative than the Alternative One yet 
this is not expected to have a great diluting effect on any water quality problems (i.e. fecal 
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coliform bacteria) through Rapid City, as the peaks for those problems occur during the summer 
months, and the higher minimum flows will be primarily during the winter.  The District is 
expected to continue to decrease in size, so impacts as a result of irrigation return flows may 
decrease over time.   
 
This alternative is not expected to affect concentrations of toxic trace elements or EC or TDS.  

 
3. One Contract Alternative 

 
The effects of this alternative are expected to be the same as for Alternative Two with one 
difference.  If the District does not contract for water from Pactola, this alternative will have no 
contribution to any exceedances of water quality standards as a result of irrigation return flows. 

 
4. Conservation Alternative 

 
This alternative would result in higher end of month contents in Pactola than Alternatives Two or 
Three.  In normal years this should not have any different impacts to water quality in the 
reservoir than the other alternatives.  In years of extreme drought, higher end of month contents 
may help to retain cool temperatures and limit nutrient enrichment.  
 
This alternative is not expected to affect the water quality in Rapid Creek resulting from the 
WWTP or non-point pollution.  The District is expected to continue to decrease in size, so 
impacts as a result of irrigation return flows may decrease over time. 
 
This alternative is not expected to affect concentrations of toxic trace elements or EC or TDS.  
 
Fisheries 
 

Affected Environment 
 
Pactola has a surface area of 800 acres and is classified as a coldwater permanent fishery.  Fish 
species recorded in the reservoir are: brown trout (Salmo trutta), creek chub (Semotilus 
platyrhynchus), fathead minnow (Pimephales promelas), cutthroat trout (Oncorhynchus clarki), 
emerald shiner (Notropis atherinoides), golden shiner (Notemigonus crysoleucas), green sunfish 
(Lepomis cyanellus), kokanee salmon (Oncorhynchus nerka), lake trout (Salvelinus namaycush), 
largemouth bass (Micropterus salmoides), rainbow trout (Oncorhynchus mykiss), rainbow smelt 
(Osmerus mordax), rock bass (Ambloplites rupestris), spottail shiner (Notropis hudsonius), white 
sucker (Castostomus commersoni) and yellow perch (Perca flavescens) (U.S.F.S, 1996).   
 
The upper 20 feet of Pactola are most important to a productive fishery.  When full, 
approximately 20 percent of Pactola’s surface is classified as littoral zone.  This littoral zone 
consists of bays  and shallower water areas that support aquatic plant and invertebrate 
communities which provide fish habitat.  When these areas are eliminated or reduced due to 
water level reductions, fish forage, spawning habitat, juvenile habitat and overall production 
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decline.  These effects are not immediately noticeable but occur over a period of years 
depending on the amount and duration of water reduction.   
  
Rapid Creek below Pactola is one of two coldwater tailwater trout fisheries in the Black Hills.   
A tailwater is the transition area from the dam outlet works to the natural stream course.  
Tailwaters create a productive fishery because of the water and nutrients supplied.  Fish species 
recorded in Rapid Creek are:  brown trout,  rainbow trout, brook trout (Salvelinus fontinalis),  
white sucker, longnose dace (Rhinichthys cataractae), and mountain sucker (Castostomus 
platyrhynchus).   The creek is managed as a catch-and-release area from the outlet of Pactola 
Dam to Placerville Camp.   
 
Trout and many other species of fish have been introduced into streams and reservoirs in the 
Black Hills.  Fish species native to the Black Hills are: longnose dace, mountain sucker, white 
sucker, creek chub and fathead minnow.   
 
The reach of stream between Pactola Dam and Jackson Springs is the area of greatest concern to 
the fishery on Rapid Creek.  As discussed under Hydrology/Affected Environment, losses to the 
Madison Aquifer occur in this area, resulting in  low stream flows.  The winter releases 
specified in the DPR are insufficient to maintain the fishery in this area.  SDGF&P has 
determined that the 15 cfs specified for Pactola storage above 29,000 AF in the Definite Plan 
Report is  the minimum flow necessary to prevent serious fishery losses during the winter 
months. They have observed portions of dry stream bed in the aquifer loss zone even with the 15 
cfs releases.  
 
In a natural stream system, annual mortality in trout populations is documented to be 30-60 
percent.  Additional mortality is likely when regulated low flows and/or severe icing conditions 
occur (SDGF&P, 1998).   Under these conditions fish kills from lack of water cover and icing 
over of shallows.   Also, these low flows inhibit fall spawning of brook, brown and rainbow 
trout.  When these conditions affect an entire age class of trout, it results in a loss to anglers 
three to four years after the severe winter conditions.  Overall habitat availability for trout in 
Rapid Creek is dramatically reduced for all life stages when flows drop below 20 cfs (SDGF&P, 
1998).  
 

Indicator   Measurement Unit 
Pactola littoral zone  Number of feet below active conservation 
Rapid Creek Stream Flow Effect of changes in cfs on fishery 
 

Environmental Consequences 
 

1. No Action Alternative 
 
The water supply model was used to predict impacts to fisheries habitat in the littoral zone in 
Pactola.  Because of the importance of the littoral zone, the percent of the study period  that the 
water in the reservoir would be 20 feet below the top of the active conservation was calculated.  
Under this alternative, the water in Pactola would be 20 feet below the top of active conservation 
for 17 percent of the study period, or 6 years out of 38.  During that time, the littoral zone could 

Ron
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be reduced or lacking, affecting spawning and foraging habitat.   These years would not be 
continuous, but would occur during the drought periods.  
 
This alternative would have the most detrimental impacts to the fishery in the Pactola Dam to 
Jackson Springs reach as a result of the DPR.  These impacts would be greatest in the “loss 
zone”, during drought years.   This alternative could result in the highest mortality in Rapid 
Creek of any of the alternatives.  
 

2.  Storage Contract Alternative (Proposed Action) 
 
Under this alternative, the water in Pactola would be 20 feet below the top of active conservation 
for 20 percent of the study period, or 8  years out of 38.  During that time, the littoral zone 
could be reduced or lacking, affecting spawning and foraging habitat.   These years would not 
be continuous, but would occur during the drought periods. 
 
The impacts to the littoral zone could be slightly greater under this alternative than under  
Alternative One.  The lower water levels in Pactola would result from the higher winter releases.   
 
This alternative would be more beneficial to the fishery in Rapid Creek than Alternative One.  
The stream flows displayed under “Water Supply” meet the critical levels identified for a 
productive trout fishery more frequently than those predicted for Alternative One.  The extra 
releases specified during ice buildup will help to protect against extreme low water and icing 
over in the winter.  This may  result in higher winter survival of trout species  thus increasing 
population numbers.   The fall spawning conditions for trout which have been inhibited by low 
flows will be improved.  
 

3. One Contract Alternative 
 
The effects to fisheries would be the same as discussed under Alternative Two with one 
important difference.  If a portion of the water in Pactola is retained as U.S. Storage, this water 
may be used to enhance the fishery in the reservoir and/or provide increased minimum winter 
flows in Rapid Creek.  
 

 4. Conservation Alternative 
 
Under this alternative, the water in Pactola would be 20 feet below the top of active conservation 
for 13 percent of the study period, or 5 years out of 38.  During that time, the littoral zone could 
be reduced or lacking, affecting spawning and foraging habitat.   These years would not be 
continuous, but would occur during the drought periods.  
 
This alternative would have the least impacts to the littoral zone of any of the alternatives.  
Conservation measures would retain more water in the reservoir than in alternatives 2 or 3.   
 
The effects to the fishery in Rapid Creek would be very similar to alternatives 2 or 3, with some 
differences.  In order to maintain as much water as possible in Pactola, releases would revert to 
7 cfs when reservoir levels fall below 15,000 AF.  If this were to occur, releases to the creek 
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would be lower than alternatives 2 or 3, resulting in detrimental impacts to the fishery in the 
creek.  
 
 
Threatened, Endangered and Sensitive Species  
 

Affected Environment 
 
On May 18, 1998, the U.S. Fish and Wildlife Service (USFWS) provided a list of endangered 
and threatened species that may occur in or near the area.  The three federally listed species are: 
bald eagle (Haliaeetus leucephalus), whooping crane (Grus americana), and American burying 
beetle, (Nicrophorus americanus). 
 
Several State designated endangered or threatened species have also been reported in or near the 
project area.  They are: osprey (Pandion haliaetus), longnose sucker (Catostomus catostomus),  
American dipper (Cinclus mexicanus) and sturgeon chub (Macrohybopsis gelida).  The sturgeon 
chub is also a candidate for the Federal Listing and its status is currently being reviewed by the 
USFWS.    
 
A single longnose sucker was collected in Pactola in 1983.  South Dakota populations are at the 
edge of its range and are found in the Belle Fourche River and tributaries.  It is probable that the 
Pactola specimen was introduced as a fishing minnow (Glover, 1998) and since additional 
specimens have not been collected, this species is not addressed further in this analysis.  
 
Sturgeon chub were collected in the Cheyenne River below Rapid Creek in 1995.  Though little 
is known of the biology and habitat requirements of this species, they are believed to prefer swift 
current areas of channels of large silty rivers, usually over gravel bottoms.  This species has not 
been collected in Rapid Creek, yet its historical distribution is not known and the creek has not 
been sampled specifically for this species (Hampton, 1998).   However, Rapid Creek does not 
contain optimum habitat, particularly for reproduction (Backlund, 1998).  Because sturgeon 
chub have not been found in Rapid Creek and suitable habitat is lacking, this species is not 
considered further in this analysis.  
 
There are no federal or state listed plant species known to occur in the project area.  
 
There are several species which are included on the Regional Forester’s Sensitive Species List 
for Region 2 (which includes the Black Hills National Forest) that have the potential to occur in 
the project area.  They are: osprey, greater bladder sedge (Carex intumescens), dwarf scouring 
rush (Equisitum scirpoides),  marsh muhly (Muhlenbergia glomerata), woolrush (Scirpus 
cyperinus), tawny crescent butterfly (Phycoides batesii), fox sparrow (Passerella iliaca), 
northern leopard frog (Rana pipiens) and tiger salamander (Ambystoma tigrinum).  Distribution 
and occurrence information for these species was obtained from the Final Environmental Impact 
Statement for the Black Hills National Forest 1996 Revised Land and Resource Management 
Plan. 
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Bald Eagle - Federal -Threatened   
 
Distribution and Occurrence - Bald eagles could occur as migrants or winter residents of the 
project area.  They are usually associated with water, feeding on living and dead fish and other 
carrion and nesting and roosting in mature timber near water.  Bald eagles are making a 
comeback in the Dakotas and are known presently to nest in the floodplain forest along the 
Missouri River in Yankton, Bon Homme, Union, and Gregory Counties; along the James River 
in Brown, Spink, Sanborn, and Hutchinson Counties; and in forested areas in Meade, Charles 
Mix and Brown Counties (USFWS, 1998).   
 
Bald eagles typically arrive in the Black Hills in November.  Winter foraging habitat is limited 
by freeze-up of Pactola and other reservoirs (USFS, 1996).  Nesting bald eagles have not been 
reported in the project area.   
 
Whooping Crane - Federal - Endangered 
 
Distribution and Occurrence-  Whooping cranes could occur in the project area as spring or fall 
migrants.  Whooping cranes prefer marshes, wet prairies, shallow portions of rivers and 
reservoirs, grain and stubble fields, shallow lakes and lagoons for feeding and loafing during 
migration.   Overnight roosting appears to require shallow water in which they can stand and 
rest. (USFWS 1998).  Whooping cranes have been sighted in a wheat field north of the lower 
part of Rapid Creek.  
 
Whooping cranes are omnivores, feeding on insects, berries, grains, acorns, fish, crustaceans, 
reptiles and amphibians.  
  
American Burying Beetle - Federal- Endangered 
 
Distribution and Occurrence-  American burying beetles could occur in the project area as year-
round residents.  Though little is known about this species in South Dakota, the best potential 
habitat is thought to be woodlands, grasslands, and pasture and where sufficient humus and 
topsoil allow the beetles to bury carrion which is used to feed the larvae of their young.   
  
Osprey - State-Threatened 
 
Distribution and Occurrence-  Ospreys are uncommon migrants in South Dakota.  Their habitat 
includes lakes, large rivers and coastal bays and feed exclusively on fish.  Ospreys nest in the 
tops of large living or dead trees, on cliffs and on utility poles or other tall man-made structures 
(Ashton and Dowd, 1994).    Two osprey  nests are known to occur in the Pactola basin.  No 
other active nests have been located in the Black Hills or in South Dakota.   Forested areas 
adjacent to reservoirs provide the best habitat for ospreys in the Black Hills (USFS, 1996).  
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American Dipper - State-Threatened 
 
Distribution and Occurrence-  American dippers inhabit swift flowing, cool mountain streams 
where they dive for aquatic invertebrates.  They prefer to nest above flowing water- under 
bridges, and on rocks and cliffs.   American dippers have been recorded nesting on Rapid Creek 
in the past but their occurrence has declined in recent decades (this decline has occurred through 
much of the Black Hills) for unknown reasons.     
 
Greater Bladder Sedge- U.S Forest Service-Sensitive 
 
Distribution and Occurrence- This grasslike plant occurs on stream banks and in marshes.  It 
occupies both rocky and boggy stream banks, and is often found in shaded areas.  In South 
Dakota it is found in Custer and Pennington counties and may be restricted to granitic soils.  
Rapid Creek is located at the northern edge of the area identified as optimal habitat for this 
species in the Black Hills. 
 
Dwarf Scouring Rush-U.S Forest Service-Sensitive 
 
This scouring rush, or horsetail, has been found on shaded, damp, moss covered rocks along 
streams in white spruce and birch woods.  Pactola is located within the area identified as optimal 
habitat for this species.   
 
Marsh Muhly-U.S Forest Service-Sensitive 
 
This grass is found in a variety of wetland habitats, including stream edges and lakeshores at 
elevations of 4700-6600.  Pactola and Rapid Creek are within an area identified as suitable 
habitat for this species. 
 
Woolrush-U.S Forest Service-Sensitive 
 
This bulrush is often associated with standing water in the Black Hills, and has been found along 
pond margins, in wet meadows, and along streams.  Pactola and Rapid Creek are within an area 
identified as suitable habitat for this species.  
 
Tawny Crescent Butterfly-U.S Forest Service-Sensitive 
 
In South Dakota this species is restricted to the Black Hills.  It has been found in moist forest 
borders along the transition area between stream bed and upland forest.  It may also occur along 
permanent streams or springs.  Rapid Creek contains optimal habitat for this species.     
 
Fox Sparrow-U.S Forest Service-Sensitive 
 
This sparrow occasionally migrates through South Dakota, and has been reported as an 
accidental summer resident in the Black Hills.   It occupies a wide variety of habitats. 
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Northern Leopard Frog- U.S Forest Service-Sensitive 
 
Tiger Salamander-U.S Forest Service-Sensitive 
 
Indicator: Effects to populations or habitat 

 
 Environmental Consequences 

 
1. No Action  Alternative 

 
As stated earlier, Pactola does not provide prime winter habitat for bald eagles because it is 
usually frozen in winter.  The littoral zone would be impacted for fewer years under this 
alternative than Alternatives Two or Three.  If this has resulted in a more productive fishery, 
there may be a larger food base available to bald eagle in years when the reservoir is not frozen.  
This is also true for osprey.  However, if they are foraging on Rapid Creek, the lower winter 
flows, and resulting less productive fishery, may decrease the available food base.   
 
Whooping cranes are very rare migrants to the area and have not been observed utilizing Pactola 
Reservoir.  They are more likely to be found on lower Rapid Creek.  The low winter flows on 
Rapid Creek will not affect the cranes ability to use this habitat.  American burying beetles 
would not be affected because this alternative would not affect their known potential habitat.  
Therefore this alternative would not adversely impact the bald eagle, whooping crane or 
American burying beetle.  
 
American dippers may have been impacted by the low winter flows in the “loss zone.  The dry 
areas and icing over of shallows may have affected their ability to forage in those areas. 
 
Greater bladder sedge, dwarf scouring rush, marsh muhly and woolrush are all associated with 
water margins, where regular fluctuations in water levels occur.  Pactola does not have a great 
amount of riparian vegetation along it’s margins, but if these plants do occur there, they may be 
impacted by extremes in water levels.  These extremes would be expected to occur in drought 
years, when plant populations would decline or shift based on water levels.  Along Rapid Creek, 
the low winter water levels in the “loss zone” may prevent these plants from becoming well 
established in that area.  This would also be true for the Northern leopard frog and the tiger 
salamander.  Tawny crescent butterfly and the fox sparrow are not likely to be impacted by this 
alternative.  
 

2.  Storage Contract Alternative (Proposed Action)   
 
The littoral zone would be impacted for more years than under Alternatives One or Four.  If this 
results  in a less productive fishery, there may less food  available to bald eagle in years when 
the reservoir is not frozen.  This is also true for osprey.  However, if they are foraging on Rapid 
Creek, the higher winter flows, and resulting more  productive fishery, may increase  the 
available food base.   
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The impacts to whooping cranes and American burying beetles would be the same as for 
Alternative One.  Therefore this alternative would not adversely impact the bald eagle, 
whooping crane or American burying beetle.  
 
Although the reasons for the American Dipper’s decline on Rapid Creek are unknown, creation 
of more consistent flows may improve their nesting and foraging habitat.  
 
The extremes in water levels would be greater than under Alternatives One or Four under this 
alternative.  If greater bladder sedge, dwarf scouring rush, marsh muhly and woolrush occur 
along the reservoir, their numbers may be less as a result of shifting water levels.   Along Rapid 
Creek, the low winter water levels in the “loss zone” may allow  these plants to become better 
established than Alternatives One or Four.  This would also be true for the Northern leopard 
frog and the tiger salamander.  Tawny crescent butterfly and the fox sparrow are not likely to be 
impacted by this alternative.  
 

3. One Contract Alternative 
 
The effects to threatened , endangered and sensitive species would be the same as discussed 
under Alternative Two. 
 

4.  Conservation Alternative 
 
The beneficial impacts to the littoral zone may result in a more productive fishery, providing a 
larger food base for  bald eagle and osprey  in years when the reservoir is not frozen.  
However, if they are foraging on Rapid Creek, the lower winter flows, and resulting less 
productive fishery, may decrease the available food base.   
 
The impacts to whooping cranes and American burying beetles would be the same as for 
Alternative One.  American burying beetles would not be affected because this alternative  
would not affect their known potential habitat.  Therefore this alternative would not adversely 
impact the bald eagle, whooping crane or American burying beetle.  
 
American dippers may have been impacted by the low winter flows in the “loss zone”  in years 
when reservoir levels require lower releases. 
 
This alternative would result in fewer extremes of water levels than Alternatives Two or Three.  
This may result in greater numbers of greater bladder sedge, dwarf scouring rush, marsh muhly 
and woolrush if they are present along the reservoir.  Along Rapid Creek, the low winter water 
levels in the “loss zone” in some years may prevent these plants from becoming well established 
in that area.  This would also be true for the Northern leopard frog and the tiger salamander.  
Tawny crescent butterfly and the fox sparrow are not likely to be impacted by this alternative.  
 
Recreation  
 

Affected Environment 
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Pactola Reservoir is a popular Black Hills destination.  On Pactola, the recreational activities of 
fishing, camping and boating are most likely to be affected by this action.  Recent data show 
that all of these activities have increased on Pactola in recent years.   Numbers of visitors 
participating in these activities at Pactola  are shown in Table 14. 
 
Table 14- Recreational Activities at Pactola Reservoir   
 

 
Activity  

 
1993 

 
1997 

 
%  
increase 

 
Fishing 

 
16,700 

 
18,500 

 
11 

 
Boating 

 
24,100 

 
28,200 

 
17 

 
Camping 

 
24,700 

 
30,700 

 
24 

 
Total 

 
56,200 

 
67,100 

 
17 

 
*Source- USFS, 1998 
 
As the reservoir is less attractive at low water levels, aesthetics are also an important 
consideration.   The Pactola Visitor Center receives up to  74,000 visitors during the peak 
season (U.S.F.S., 1998) and 125-150 thousand visitors year-round.  Though a portion of these 
visitors only stop at the visitor center en route to their destination, the aesthetics of the reservoir 
are an important factor in their visit. 
 
Recreation at the reservoir begins to be impacted when the reservoir is 16 feet down (43,000 
AF).  At this time the south boat ramp and beach become unusable. This causes a reduction in 
camping and recreational day use.  At 35 feet down (31,000 AF), there is a dramatic reduction 
in visitors as the boat ramps become unusable.  When the reservoir is 55 feet down( 20,000 AF), 
recreation would be severely impacted (unless existing boat ramps are reconstructed)  because 
the existing boat launch facilities would be unusable.    
 
Rapid Creek provides a wide variety of recreational opportunities, however, sport fishing is the 
activity most likely to be affected by this action.  The reach immediately below the outlet of 
Pactola receives the highest fishing pressure of all Black Hills stream fisheries as measured in 
the 1994-1995 Black Hills Creel and Angler Preference Survey.   This survey was used to 
estimate the number of angler user days for different reaches of the creek.   The section of 
stream between Omaha Street to Canyon Lake received 1558 angler user days from May through 
August in 1994-1995.  Rapid City is considered unique in that anglers may fish on a premier 
trout stream in the heart of the City.  These anglers provide revenue to the City and to other 
Black Hills communities. 
 
Indicator     Measurement Unit 
Impacts to recreation facilities  Number of feet below active conservation 
Sport fishing days    Increases or decreases in days 
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Environmental Consequences 
 

1.  No Action Alternative 
 
This alternative would have the least impacts to the recreational facilities at Pactola.  The water 
levels in Pactola would be 16 feet down from the top of active conservation 21 percent of the 
study period, or 8 years out of 38.  The south boat ramp and beach would be unusable during 
this time.  The water levels would be 35 feet down from the top of active conservation 8 percent 
of the study period, or 3 years out of 38.  The water levels would be 55 feet down from the top 
of active conservation <5 percent of the study period.   
 
This alternative has the most potential to reduce the sport fishing days on Rapid Creek of all 
alternatives.  This is because of the impacts to fisheries populations from the low flows in the 
“loss zone”. 
 

2.  Storage Contract Alternative (Proposed Action) 
 
This alternative would be less beneficial to recreation on Pactola than Alternatives One or Four.  
The water levels in Pactola would be 16 feet down from the top of active conservation 23 percent 
of the study period, or 9 years out of 38.  The water level would be 35 feet below the top of 
active conservation for  11 percent of the study period, or 4 years out of 38.  Levels would fall 
55 feet from the top of active conservation <5 percent of the study period. 
 
This alternative may increase the sport fishing days on Rapid Creek because of more productive 
fish populations resulting from higher winter flows on Rapid Creek.  

 
3.  One Contract Alternative 

 
The effects to recreation on Pactola and sport fishing days on Rapid Creek would be the same as 
for Alternative Two with one important difference.  If a portion of the water in Pactola is 
retained as U.S. Storage, this water may be used to enhance recreation on  the reservoir and/or 
provide increased minimum winter flows in Rapid Creek which could increase the sport fishing 
days. 

 
 4.  Conservation Alternative 

 
This alternative would be more beneficial to recreation on Pactola than Alternatives Three or 
Four.  The water levels in Pactola would be 16 feet down from the top of active conservation 23 
percent of the study period, or 9 years out of 38.  The water level would be 35 feet below the top 
of active conservation for  9 percent of the study period, or 3 years out of 38.  Levels would fall 
55 feet from the top of active conservation <5 percent of the study period. 
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The effects to sport fishing days on Rapid Creek will be similar to Alternative One, yet the 
impacts would be less.  
 
Cultural and Historical Resources 
 

Affected Environment 
 
Cultural resources are defined as archaeological, historical, or architectural sites, buildings, 
structures, objects, and districts, or properties of traditional religious and cultural importance to 
Native Americans.  This definition follows that in the National Historic Preservation Act 
(NHPA).  Cultural resources on public lands or those affected by federally funded or permitted 
projects are protected and governed by a number of Federal laws, regulations, and guidelines, the 
most important of which are listed in Chapter One “Compliance with Environmental Laws and 
Regulations”. 
 
Section 106 of NHPA specifies that Reclamation, as the federal agency responsible for the 
contract renewal, must consider the impacts of the alternatives on historic properties in 
consultation with the State of South Dakota through the State Historic Preservation Officer 
(SHPO), interested tribes, local governments, and the general public.  Historic properties are 
those buildings, structures, sites, objects, or districts, or properties of traditional religious and 
cultural importance to Native Americans that are included in or eligible for inclusion in the 
National Register of Historic Places (NRHP).  Note that not all cultural resources qualify as 
historic properties.  However, in the analysis that follows, the alternatives were analyzed 
according to how they would affect all cultural resources regardless of National Register 
eligibility. 
 
Impact Analysis Area 
 
For the purposes of impact analysis, the study area for cultural resources  is defined as: 
• Pactola Reservoir and the surrounding lands within the maximum pool level of the 

reservoir. 
• Rapid Creek downstream from the reservoir to the confluence of Rapid Creek and the 

Cheyenne River. 
  
This last is further limited to the first terrace (T1) immediately above the floodplain on both sides 
of the river.  The analysis is limited to the T1 terrace because impacts from any of the 
alternatives would not likely extend beyond this terrace.  The study area encompasses two 
archaeological management regions in the South Dakota State Plan for Archaeological 
Resources (Winham and Hannus 1991):  the Black Hills Archaeological Region and the South 
Fork Cheyenne Archeological Region. 
 
Black Hills Archaeological Region 
 
The Black Hills Archaeological Region is located in Pennington County, western South Dakota.  
The cultural resources of this archaeological region are better documented than for many the 
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other regions in South Dakota (Winham and Hannus 1991).  The culture history of the region 
can be subdivided into eight historic contexts, or time periods ranging from 11750 years ago to 
the present.  These time periods include Paleoindian, Early Archaic, Middle Archaic, Late 
Archaic, Protohistoric/contact, Historic Native American Tribes and Historic Euro-American.  
Each is distinguished by changes in settlement and subsistence patterns and technology. 
 
Files at the South Dakota Archaeological Research Center (SARC) indicate that numerous 
cultural resource investigations have been undertaken in that portion of the Pactola EA study 
area in the Black Hills Archaeological Region (Table 15).  The majority of the earlier 
investigations were surveys associated with timber sales, enhancement projects on Rapid Creek, 
and land exchanges.  More recent investigations focused on the evaluation of sites associated 
with mining, railroads, early recreation camps and structures with respect to their eligibility for 
inclusion in the NRHP. 

 
Table 15- Cultural Resource Surveys within the Black Hills Archaeological Region of the 
Pactola EA Study Area.  
 

 
Quad 

 
Surveyor/Date 

 
SARC# 

 
Results 

 
Silver City (1954) 

 
Buechler 1990 
 1995 
West 1976 
Tratebas 1977 
Tratebas 1977 
Noisat & Campbell 1986 
Larsen 1983 
Lennon 1984 
Weinburg 1996 
Tover 1993 
Miller 1997 
Sheveland 1997 

 
APN0307 
BLH0137 
APN0041 
BLH0001 
APN0039 
BLH0013 
APN0122 
BLH0007 
APN0485 
APN0386 
BLH0134 
APN0511 

 
Positive  
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Positive 
Negative 
Negative 
Negative 
Negative 

 
Pactola  
(revised 1971) 

 
Larsen 1983 
Ward-Williams 1984 
 1986 
Buechler 1985a 
 1985b 
 1986 
 1990a 
 1991a 
Rom 1985a 
  1985b 
 1986 
 1987 
Tratebus 1978a 
Chevance 1986 
Brooks  1987 
Noisat  1992 
Vallijo 1992 
Agard  1994 
Miller 1995 
Shueland  1995 

 
APN0122 
APN0135 
APN0175 
APN0103  
APN0107 
APN0169 
APN0208 
APN0325 
BLH0042 
APN0104 
APN0168 
APN0268 
APN0053 
APN0144 
APN0208 
APN0363 
PPA0077 
APN0423 
BLH0134 
APN0465 

 
Negative 
Negative 
Negative 
Positive 
Positive 
Positive 
Positive 
Negative 
Negative 
Positive 
Positive 
Positive 
Positive 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
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Quad 

 
Surveyor/Date 

 
SARC# 

 
Results 

 
Rapid City West 
(revised 1978) 

 
Buechler 1991 
Long 1996 

 
APN0325 
APN0487 

 
Positive 
Negative 

 
A total of 46 cultural resource sites have been recorded in the portion of the study area in the 
Black Hills Archaeological Region (Table 16).  Twelve of these have been recommended or 
determined eligible for listing on the NRHP.  Six of these are associated with historic mining 
activities and include: 2 mines - 39PN366 and 39PN1018; 2 mine camps - the Gorman Gulch 
Mining District (39PN43) and the Placerville Camp (39PN158); and 2 flumes - the Big Bend 
Flume (39PN745) and the Ft. Meade Flume (39PN2011).  Three more are associated with the 
Rapid Canyon Railroad (39PN2004); a trestle with a  historic artifact scatter (39P779), and a 
railroad yard (39PN1022).  The Red Cross Camp (39PN946), a youth health sanitarium, is also 
eligible.  Finally two summer cabins in the community of Hisega (P-10-87-4 and P-10-87-5 
have been determined NRHP eligible 
 
Two uninventoried sites, the Pactola Townsite and Pactola Citizens Conservation Corps (CCC) 
Camp are inundated.  Given the opportunity, Reclamation would inventory and evaluate these 
sites. 
 
 
 
 
 
 
 
 
 
Table 16 - Cultural Resource Sites in the Black Hills  Archaeological Region of the Pactola EA 
Study Area. 
 

 
Quad 

 
Site Number 

(SITS #) 

 
Site Type 

 
NRHP Status 

 
Silver City 
(1954)               

 
39PN989 
39PN986 
39PN681 
39PN946 
39PN987 
39PN981 
39PN43 
None 
39PN104 
39PN103 
39PN107 
39PN1514 
 

 
Historic/Artifact Scatter 
Historic/Dump 
Historic Mine 
Historic/Camp 
Historic/Depression 
Historic/Cemetery 
Mining District 
CCC Camp 
Prehistoric/Artifact Scatter 
Prehistoric/Artifact Scatter 
Prehistoric/Artifact Scatter 
Historic/foundation, depression, artifact 
scatter 

 
Not Eligible 
Not Eligible 
Not Eligible 
Eligible 
Not Eligible 
Pot.  Eligible 
Eligible 
Not Evaluated 
Not Eligible 
Not Eligible 
Not Eligible 
Not Eligible 

 
Pactola 
Dam 

 
39PN360 
39PN361 

 
Historic/Cabin 
Historic/Cabin 

 
Not Eligible 
Not Eligible 
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Quad 

 
Site Number 

(SITS #) 

 
Site Type 

 
NRHP Status 

39PN358 
39PN359 
39PN366 
39PN158 
39PN188 
39PN780 
39PN779 
39PN776 
39PN745 
39PN1009 
39PN1010 
39PN1102 
39PN1013 
39PN1014 
39PN1008 
39PN1015 
39PN1024 
39PN1016 
39PN1017 
39PN1016 
39PN1012 
39PN1011 
39PN2011 
39PN1020 
39PN1018   
39PN1024 
39PN2004 
P-10-87-4 
P-10-87-5 

Historic/Farmstead 
Historic/Cabin 
Historic/Mine 
Prehistoric/Artifact Scatter & 
Historic/Mine & Camp 
Prehistoric/Isolate     
Historic/Foundation & Dump 
Historic/Railroad Trestle, Depression & 
Art.  Scatter 
Historic/Mining Camp 
Historic/Flume 
Historic/Mine Ruins 
Historic/Mine 
Prehistoric/Artifact Scatter 
Historic/Mine 
Historic/Mine 
Historic/Mine 
Historic/Non-Farm Ruins 
Historic/Mine  
Historic/Mine 
Historic/Mine  
Historic/Non-Farm Ruins 
Historic/Dam 
Historic/Cabin 
Historic/Flume 
Historic/Mine 
Historic/Mine  
Historic/Mine 
Historic/Railroad 
Cabin 
Cabin 

Not Eligible 
Not Eligible 
Eligible 
Eligible 
Not Eligible 
Not Eligible 
Eligible 
Not Eligible 
Eligible 
Not Eligible 
Not Eligible 
Not Eligible 
Not Eligible 
Not Eligible 
Not Eligible 
Not Eligible 
Not Eligible 
Not Eligible 
Not Eligible 
Not Eligible 
Not Eligible 
Not Eligible 
Eligible 
Not Eligible 
Eligible    
Not Eligible 
Eligible 
Eligible 
Eligible 

 
Rapid City 
West 
(revised 
1978) 

 
39PN1022  
39PN1019 
39PN1021 
39PN745 
39PN2004 
 

 
Historic/Quarry &Railroad Yard 
Historic/Depression 
Historic/Non-farm Ruins 
Historic/Flume 
Historic/Railroad 

 
Eligible 
Not Eligible 
Not Eligible 
Eligible 
Eligible 

 
 
South Fork Cheyenne Archeological Region 
 
The lower Rapid Valley is located in the South Fork Cheyenne Archaeological Region which 
comprises the southern (upper) end of the Cheyenne River drainage.  The culture history of the 
region can be subdivided into seven historic contexts, or time periods ranging from 11750 years 
ago to the present (Winham and Hannus 1991).   These time periods include Paleoindian, Early 
Archaic, Middle Archaic, Late Archaic, Protohistoric/contact, Historic Native American Tribes 
and Historic Euro-American.  Each, again, is distinguished by changes in settlement and 
subsistence patterns and technology. 
 
Files at the SARC indicate that a variety of cultural resource surveys have been conducted in the 
South Fork Cheyenne Archaeological Region.  These include surveys in the Buffalo Gap 
National Grasslands, by the Natural Resource Conservation Service, for  the Rapid City water 
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treatment facilities, commercial developments, the State of South Dakota Department of 
Transportation (DOT), phone line cable routes, and the National Guard.  Most of these surveys 
are small-scale and involve only minimal acreage.  Consequently, the region has not 
experienced cultural resource attention comparable to that of the Black Hill archaeological 
region. 
 
Table 17 - Cultural Resource Surveys within the South Fork Cheyenne Archaeological Region of 
the Pactola EA Study Area.  
 

 
Quad 

 
Surveyor/Date 

 
SARC# 

 
Results 

 
Comments 

 
Rapid City East 
(revised 1978) 

 
Braun 1993 
Anderson 1992 
Buechler 1990b 
 1992 
Flemmer 1988 
Hanson 1993 

 
APN0389 
ACU0275 
APN0293 
BLH0107 
APN0237 
APN0411 

 
Negative 
Positive 
Negative 
Negative 
Negative 
Negative 

 
 
Chicago, Milwaukee,  
St. Paul & Pacific 
Railroad 
 

 
Box Elder 
 (revised 1971) 

 
Buechler 1984 
 1991b 
 1993 

 
APN0088 
APN0323 
APN0388 

 
Negative 
Negative 
Negative 
 

 
 

 
Hermosa NE (1953) 

 
None 

 
 

 
None 

 
 

 
New Underwood SW  
(revised 1971)  

 
None 

 
 

 
None 

 
 

 
Capuata (1953) 

 
Buechler 1993 

 
APN0388 

 
Positive 

 
 

 
Capuata NE 

 
Long 1997 
Hunter  1997 

 
APN0507 
PFR0152 

 
Negative 
Positive  

 
 

 
Creston (revised 1979) 

 
None 

 
 

 
None 

 
 

 
Only 8 cultural resource sites have been recorded in that portion of the study area in the South 
Fork Cheyenne archaeological region (Table 19).  Prehistoric occupation is represented by 3 
artifact scatters (39PN1072, 39PN1462 and 39PN1463), none of which have been determined 
eligible for inclusion in the NRHP.  Historic sites include a farmstead (39PN1464), Chicago, 
Milwaukee, St. Paul & Pacific Railroad line (39PN2007), the Chicago & North western Railroad 
line (39PN2003), a bridge (52-575-383) and the District.  All the historic sites, except for the 
farmstead, have been determined to be eligible for inclusion in the NRHP. 
 
Table 18- Cultural Resource Sites in the South Fork Cheyenne Archaeological Region of the 
Pactola EA Study Area. 
 

 
Quad 

 
Site Number 

(SITS #) 

 
Site Type 

 
NRHP Status 

 
Comments 

 
Rapid City East 
(1978) 
 

 
None 
39PN2007 
39PN2003 

 
Historic/Irrigation District 
Historic/Rail Road 
Historic/Rail Road  

 
Eligible 
Eligible 
Eligible 

 
District 
Chicago, Milwaukee, St. Paul & 
Pacific 
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Quad 

 
Site Number 

(SITS #) 

 
Site Type 

 
NRHP Status 

 
Comments 

Chicago & Northwestern 
 
Box Elder  (1971) 
 

 
None 
39PN2007 

 
Historic/Irrigation District 
Historic/Rail Road 

 
Eligible 
Eligible 

 
 
Chicago, Milwaukee, St. Paul & 
Pacific 

 
Hermosa NE (1953) 

 
None  

 
Historic/Irrigation District 

 
Eligible 

 
District 

 
New Underwood 
SW (1971) 
 

 
None 

 
Historic/Irrigation District 

 
Eligible 

 
District 

 
Capuata (1953) 
 

 
39PN1072 
None 
39PN2007 
52-575-383 
 

 
Prehistoric/Artifact Scatter 
Historic/Irrigation District 
Historic/Rail Road 
Historic/Bridge 
 

 
Not Eligible 
Eligible 
Eligible 
Eligible 
 

 
District  
Chicago, Milwaukee, St. Paul & 
Pacific 
 
 

 
Capuata NE (1979) 

 
39PN2007 
39PN1464 
39PN1462 
39PN1463 

 
Historic/Railroad 
Historic farmstead 
Prehistoric/Artifact Scatter 
Prehistoric/Artifact Scatter 

 
Eligible 
Unevaluated 
Not Eligible 
Not Eligible 

 
Chicago, Milwaukee, St. Paul & 
Pacific 

 
Creston 

 
39PN2007 

 
Historic Railroad 

 
Eligible 

 
Chicago, Milwaukee, St. Paul & 
Pacific 

 
The cultural resources of both archaeological regions are dominated by historic sites, buildings, 
structures, and districts.  The historic resources in the Black Hills Region are dominated by 
those associated with mining and the railroad, while resources in the South Fork Cheyenne are 
associated with the railroad and irrigation.  These resources are associated with the economic 
growth and industrial development of the area. 
 
The scarcity of recorded prehistoric resources does not mean that these resources are not 
abundant in the study area.   Rather, the low number of recorded resources probably reflects two 
factors.  The first is the location of the surveys and the second is the nature of the project or 
undertaking for which the cultural resource survey was conducted.  Generally, the frequency of 
prehistoric sites increases with proximity to water, especially major drainages such as Rapid 
Creek and the Cheyenne River (Winham and Hannus 1991). 
 
Studies conducted on the Cheyenne River have shown that the easily eroded Pierre Shale has a 
great influence on land features and the course of the river (Toom and Artz 1986, Brakenridge 
and McCready, 1988).  Sediments from this shale are deposited over river bottom sands and 
gravels brought downstream from rock types higher in the Black Hills.  Other sediments are 
deposited in the floodplain and blown up to the upland terraces during periods of low flow.  
This process probably applies to the  Rapid Creek as well.  It’s broad floodplain indicates that it 
has experienced extensive channel migration which has likely destroyed cultural resources sites 
on lower terraces.  Older cultural resource sites may have been preserved on higher terraces. 
 
Indicators: Changes in reservoir elevations, Effects of releases on Rapid Creek 
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Environmental Consequences 
 

1. No Action Alternative 
 
The active conservation pool currently covers 2 unevaluated historical sites, the Pactola 
Townsite and the Pactola CCC Camp.   No cultural resource surveys were conducted prior to 
impoundment of water.  The possibility exists that there are other cultural resources sites 
inundated by the waters of Pactola.   Sites within shoreline zone would continue to be affected 
by inundation, exposure, and erosion as water levels fluctuated from full pool to 55 feet below 
active conservation.  Looting and vandalism may occur at sites along shorelines accessible to 
the public.   
 
The dam has reduced floods, channel movement, and sinuosity in the floodplain of the creek to a 
large degree.  A total of 42 cultural resource sites are downstream from the reservoir in the 
Study Area.  Of these 36 are historic sites, and 5 are prehistoric sites.  Of these, 14 historic sites 
have been determined eligible for listing on the National Register of Historic Places.   The 
remaining sites are ineligible.  Only sites located immediately next to the active channel are 
affected by stream flow and erosion.  However, not all water in the river is released from the 
gates at the dam: greater flow and even flooding could occur from high flow in the tributaries, or 
from ice dams that impound water behind them.  These conditions could also affect sites in the 
floodplain.  The DPR minimum releases under this alternative could lead to ice build up which 
may expose or damage sites.   
 
It is possible that the alternatives may affect significant resources that have not yet been 
identified, documented, or evaluated.  
 

2.  Storage Contract Alternative (Proposed Action) 
 
Potential effects to cultural resources are identical to those described in the No Action 
Alternative.  Sites within the shoreline zone would continue to be affected by inundation, 
exposure, and erosion as water levels fluctuated.  Looting and vandalism may occur at sites 
along shorelines accessible to the public.  Sites located immediately next to the active channel 
would be affected by stream flow and erosion.  Sites in the river floodplain would be 
periodically flooded and exposed as flow fluctuated.  Floods could cause erosion, redeposition, 
damage, and possibly destruction of sites. The threat of ice build up and associated flooding is 
reduced under this alternative.  
 
It is possible that this alternative may affect significant resources that have not yet been 
identified, documented, or evaluated.  

 
3. One Contract Alternative 

 
The effects of this alternative would be the same as for Alternative Two.  
 

4. Conservation Alternative 
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The effects of this alternative would be the same as for Alternative Two with two primary 
differences.   
 
This alternative would include water conservation programs that have been identified in the 
Rapid Valley Water Management Study.  This may include replacement or modification of 
several of the historic ditches and structures on the District.  Improvement of the delivery 
system would involve lining canals and laterals, piping laterals, realignment of laterals and 
drains, and leveling fields.  Modification and destruction of several different kinds of the 
District’s irrigation facilities would result, affecting historic integrity.  
 
The potential lower winter flows under this alternative could lead to ice build up which may 
expose or damage sites.  
 
Paleontological Resources 
 

Affected Environment 
 
Paleontological resources are fossil remains of plants and invertebrate and vertebrate animals. 
Paleontological resources are not specifically protected by law and regulations as are cultural 
resources.  Generally, these resources are considered under the National Environmental Policy 
Act. The illegal collecting of paleontological resources on federal lands is addressed under laws 
concerning theft or destruction of federal property (18 U.S.C. 641).  
 
Factors such as vegetation, erosion, slope angle, and human activities all affect paleontological 
resources and the ability to locate and identify fossil localities.  These factors can expose or bury 
fossil localities.  These factors also can either promote the preservation or the destruction of 
fossils.  For this reason, the study area for the paleontological resources includes: 
 

·  the shoreline and inundated land at Pactola Reservoir, 
·  the Rapid Creek Valley downstream from the reservoir to the Cheyenne River. 

 
This last is further limited to the first floodplain terrace (T1) immediately above the floodplain 
on both sides of the river, because impacts from any of the alternatives would not likely extend 
beyond this terrace. 
 
No detailed analysis or summary of the paleontological resources in the Rapid Creek basin is 
available.  Few paleontological investigations have occurred here; most of those that may have 
taken place been done in conjunction with cultural resources surveys.  
 
Knowledge of the geologic setting is needed to evaluate potential effects to fossils.  Gries 
(1996) has authored a general summary of South Dakota geology, including the Rapid Creek 
basin.  Gries’s summary of  the Rapid Creek basin parallels that of Plumly (1948) who 
identified five terraces lying 40 feet to 320 feet above the current floodplain.  The highest and 
oldest is Pliocene (five to two million years ago) in age (Mountain Meadow Terrace).  The 



 

 
−58− 

second highest is dated at 26,000 years old (Rapid Terrace) and is of interest because the 
Mammoth Site at Hot Springs lies on this surface (Albanese 1996).  Gries reports that geologists 
interpret terrace formation as occurring along with the rising of the Black Hills.  As the hills 
were rising the streams deepened their valleys; when they were stationary, streams widened their 
valleys (1996:173).   
 
Stream incision has resulted in the exposure of several known fossil bearing geologic formations 
in the Pactola EA study area.   Many of the outcrops are capped with gravels.  Beginning at the 
headwaters of Rapid Creek, Precambrian metamorphic rock dominates the geologic setting.  
Very few fossils survive the intense heat and pressure that produce metamorphic rock, and those 
that do are generally badly damaged and deformed.  Nearly all fossils are found in sedimentary 
rocks or in sediments that have not yet hardened into stone (Thompson 1982: 87-88).  
 
Geologic formations in the Pactola EA study area contain fossils that date from the Tertiary (2-
63 million years ago), the Cretaceous (63-138 million years ago), Jurassic (138-205 million years 
ago), and the Mississippian periods.  Geologic formations and their potential for fossils are 
illustrated in Table 20. 
 
The Cretaceous sediments, which date to 63-138 million years ago, are the dominant fossil-
bearing units in the Pactola EA study area.   The Cretaceous is a relatively recent geologic 
period, erosion having had less effect than earlier periods (Thompson 1982).  During this period, 
an inland sea extended from the Gulf of Mexico to the Arctic Ocean  inundating most of the 
Great Plains, including South Dakota.  These  sediments contain  remains of marine 
invertebrates, mollusks, marine reptiles, flying reptiles (Pterosaurs), and rare dinosaurs.   
Bishop (1981) has discovered several fossil localities in the lower Rapid valley near the 
confluence of the Cheyenne River.  These were outcrops of Pierre Shale that contain decapod 
crustaceans, specifically those typical of the Dakoticancer assemblage.  
 
Formations with the very highest fossil potential are marine deposits captured in sea beds. 
Formations in the study area include the Sundance Formation, Belle Fourche Shale and Pierre 
Shale.  The Sundance Formation is considered by Gries as the most fossiliferous marine deposit 
in South Dakota (1996:211).  The Pierre Shale formation is the most extensive in the study area.   
 
Formations with a high potential for fossils include the Madison Limestone, Morrison 
Formation, Greenhorn Limestone, Carlile Shale, Niobrara Formation, Chadron Formation and 
Brule Formation.  Marine derived formations dominate the group, with only the Morrison, 
Chadron and Brule Formations containing terrestrial fossils.  Common marine fossils in these 
groups include coral, crinoid, brachiopods, mytiloides, shark, oyster, clam, teleost fish, sawfish, 
turtle, plesiosaur, pterosaur, and wood.  Terrestrial fossils associated with the Morrison, 
Chadron and Brule Formations include dinosaur, and titanotherum.  The Brule Formation has 
yielded 150 genera; rodents smaller than a mouse to as large as a rhinoceros (Gries 1996:196).     
 
Formations considered to have a moderate potential for fossils include the Mowry Shale and 
Deadwood.  The Mowry Shale contains invertebrate and vertebrate marine fossils, including 
teleost fish, sharks, sawfish, Plesiousaurs, and Ichthyosaurs.  The Deadwood Formation 
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developed as sand was deposited in a shallow sea.  Tracks, trails and borings of worms are 
associated with this formation.   
 
Low to very low fossiliferous formations include the Lakota, Fall River Formation, Skull Creek 
formation, and New Castle Sandstone.  These contain marine fossils such as dicotyledoous 
leaves, cycads, petrified wood, sponges, and fish egg casts.   
 
In summary,  the Pactola EA study area covers bedrock that contains fossils of paleontological 
interest. There are no documented localities at Pactola Reservoir.  There are documented 
localities in the lower Rapid Valley.  The study area in the Rapid Valley probably contains more 
fossil localities than has been identified. 
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Table 19 - Geologic Formations and Their Potential for Paleontological Resources in the Pactola 
EA Study Area (from oldest to youngest) 
 

 
Age 

 
Formation 

 
Member 

 
Fossil Potential 

 
Pre Cambrian 

 
Meta-Basales, Schist & 
Quartzite  

 
 

 
Very Low 

 
Cambrian             

 
Deadwood Formation  

 
 

 
Moderate 

 
Mississippian        

 
Madison Limestone 

 
 

 
High 

 
Pennsylvanian 

 
Minnelusa Formation 

 
 

 
Very Low  

 
Permian 

 
Minnekahta Limestone 

 
 

 
Very low 

 
Triassic 

 
Spearfish Formation 

 
Redbeds & Gypsum 

 
None  

 
Jurassic 

 
Morrison Formation 

 
 

 
High 

 
 

 
Unkpapa Sandstone 

 
 

 
Very low 

 
 

 
Sundance Formation 

 
 

 
Very  high 

 
Cretaceous 

 
Lakota Formation 

 
Chilson 
Minnewasta 
Limestone 
Fuson 

 
Low 
Low 
Low 

 
 

 
Fall River Formation 

 
 

 
Low 

 
 

 
Skull Creek Shale 

 
 

 
Low 

 
 

 
Belle Fourche Shale 

 
 

 
Very high 

 
 

 
Newcastle Sandstone 

 
 

 
Low 

 
 

 
Mowry Shale 

 
 

 
Moderate 

 
 

 
Greenhorn Limestone 

 
 

 
High. 

 
 

 
Carlile Shale 

 
Pool Creek 
Turner Sandy 
Sage Breaks 

 
High 
High 
High  

 
 

 
Niobrara Formation 

 
 

 
High 

 
 

 
Pierre Shale 

 
Gammom 
Ferruginous 
Sharon Springs 
Mitten Black 

 
Very high 
Very high 
Very high 

 
Tertiary 

 
Chadron Formation 

 
 

 
High 

 
 

 
Brule Formation 

 
 

 
High 

 
Quaternary  

 
Quaternary Deposits 

 
 

 
Low to moderate.  
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Environmental Consequences 
 

1. No Action Alternative 
 
Regulation of flows on Rapid Creek controls flooding and reduces channel movement and 
sinuosity in the floodplain.   Although the present regime is probably more stable than under a 
natural flows scenario, paleontological resources located immediately adjacent to the active 
channel would continue to be affected by the present flow regime, periods of flooding, seasonal 
high flows in tributary creeks, and the formation of ice dams due to low winter releases. 
 

2.  Storage Contract Alternative (Proposed Action) 
 
This alternative proposes increased minimum water discharges in Rapid Creek during the winter 
to prevent ice build up and subsequent flooding.  This reduces the threat of ice build up, which 
may expose or bury deposits.  Sites located immediately next to the active channel would be 
affected by stream flow and erosion.  Sites in the river floodplain would be periodically flooded 
and exposed as flow fluctuated.  Floods could cause erosion, redeposition, damage, and possibly 
destruction of sites.   No documented sites are within shoreline zone of Pactola Reservoir. 
 

3. One Contract Alternative 
 
This alternative is similar to the Storage Contract Alternative in that it proposes increase water 
discharges in Rapid Creek during the winter to prevent ice build up and subsequent flooding.  
This reduces the threat of ice build up to deposits.   No documented sites are within shoreline 
zone of Pactola Reservoir.   Sites in the river floodplain would be periodically flooded and 
exposed as flow fluctuated.  Floods could cause erosion, redeposition, damage, and possibly 
destruction of sites.  
 

4. Conservation Alternative 
 
Minimum winter releases would be lower in this alternative than in Alternatives Two or Three. 
This may allow ice build up and subsequent flooding which may cause exposure or bury fossil 
deposits.   No documented sites are within shoreline zone of Pactola Reservoir.   Sites in the 
river floodplain would be periodically flooded and exposed as flow fluctuated.  Floods could 
cause erosion, redeposition, damage, and possibly destruction of sites.   The specific activities 
have not been identified at this time.  
 
Economic and Environmental Justice 
 

Affected Environment 
 
Economic 
 
Rapid City has a population of approximately 60,000 people.  The City supplies water to a wide 
variety of users which are defined and described under “Water Supply”.   The largest 
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percentage of users are residential. Table 15 illustrates the gallons of water per capita supplied to 
each group per day (gpc/d). 
 
Table 20-  Average Day Water Use by Water Use Group for Rapid City 
 

 
Use Group 

 
Use (gpc/d) 

 
Residential 

 
86 

 
Commercial 

 
41 

 
Industrial 

 
10 

 
Public 

 
5 

 
          
Total 

 
142 

 
Source: Black Hills Water Management Study, 1998 
 
The Black Hills Water Management Study reported that construction, transportation, 
communications, trade, finance and the service sectors of the entire economy of the Black Hill is 
likely to increase at a rate similar to the population increase discussed under “Water Supply”.    
Tourism and recreation are also experiencing growth.   
 
The  District reported 8,569 irrigatable acres in 1998 with 109 farms.   With the growth of 
Rapid City, many of these 109 farms are small hobby farm acreages, with only a few large farms 
remaining. The average farm size is 1,350 acres, with a combination of rangeland and irrigated 
land.  The irrigation-dryland farms produce corn, alfalfa, small grains, pasture, and livestock 
with the primary crops being alfalfa or grass hay. According to the 1992 U.S. Census of 
Agriculture (South Dakota Agricultural Statistics Service, 1998), the District contains the 
majority of the irrigated farmland in Pennington County.  
 
Environmental justice 
 
Federal agencies are directed to address environmental justice concerns under Executive Order 
12898.  This order requires  Federal agencies to identify and addressing disproportionately high 
and adverse human health or environmental effects of  programs,  policies, and activities on 
minority and low-income populations.   
Under the executive order, low income populations are defined as those living below the poverty  
level.  The 1990 census reported 7,257 people in Rapid City  whose income was below the 
poverty level.  
 
Minorities are defined as members of the following population groups: American Indian or 
Alaskan Native: Asian or Pacific Islander: Black, not of Hispanic origin; or Hispanic.  In Rapid 
City, these groups are represented by the following individuals:  
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AMERICAN 

INDIAN 

 
ALASKAN 

NATIVE 

 
ASIAN OR PACIFIC 

ISLANDER 

 
BLACK, NOT OF 

HISPANIC ORIGIN 

 
HISPANIC 

 
4842 

 
10 

 
541 

 
676 

 
1215 

 
*Source- U.S. Census, 1990.  
 
The District does not include any minority farmers, however it does include one low income 
farmer. 
 
The Cheyenne River Sioux Reservation is located downstream of Rapid City, on the Cheyenne 
River.  The reservation draws a portion of their water supply from the Cheyenne River.   The 
reservation comprises 1,419,504 acres and has a population of 5,092 with 9,841 enrolled 
members.  The Cheyenne River Sioux are part of the Lakota Tribe.  The per capita income is 
$4,077.   
 
The economy on the reservation is based in a large part on agriculture and livestock production.  
The reservation has 28,000 acres of agricultural land and 915,000 acres of rangeland.   
 
Impacts to the Cheyenne River Sioux Tribe and other tribes are addressed under “Indian Trust 
Assets”.  
 
Evaluation Criteria: Changes in City’s and Districts  payments to Reclamation for water use 

        Effects of these changes to water users in City and on District 
                                Impacts to minority and low income populations 
 

Environmental Consequences 
 

1. No Action Alternative 
 
Economic 
 
There would be no change to the existing condition with this alternative.  
 
Environmental justice 
 
This alternative benefits minority and low income populations in Rapid City.  The City’s 
contract for water from Pactola allows them to supply water to these groups.   However, this 
alternative does not guarantee  the City enough water to meet their projected future needs.  This 
could be detrimental to minority and low income populations. 

2. Storage Contract Alternative (Proposed Action) 
 
Economic 
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This alternative would provide an adequate water supply to Rapid City to sustain current 
economic conditions and meet future economic needs. 
 
In contrast to Alternative One, this alternative would have a large economic impact on the 
District.  All irrigators would be required to pay full O&M charges as required under the 
Reclamation Reform Act (RRA).  These charges would increase the per acre cost for Pactola 
water for all irrigators.   In years when Pactola water was not needed by the irrigators, they 
would still be required to pay O&M fees.   
 
Environmental justice 
 
This alternative benefits minority and low income populations in Rapid City.  The City’s 
contract for water from Pactola allows them to supply water to these groups.  This alternative 
would guarantee a water supply sufficient to meet the City’s future needs.   
 
The District’s requirement to pay full O&M could have a detrimental impact on the District’s 
low income farmer. 
 

3. One Contract Alternative 
 

Economic 
 
Additional water may be available for contracting under this alternative.  If the City were to 
contract for additional water, this may allow for more economic growth in the city.  
 
The District would not have to pay any fees for Pactola water under this alternative.  They 
would need to rely on their individual water rights and their Deerfield contract.  The Deerfield 
contract requires that water be purchased in 1000 AF blocks.  Based on 1995-1998 fees for 
Deerfield O&M, the average yearly O&M costs at  Deerfield were $12,000.00.  For each 1000 
AF block of water, the District is billed 6.67 percent of the O&M costs at Deerfield.  The 
District would not pay O&M costs for Deerfield water unless the water is actually used.  
 
An individual irrigator cannot irrigate more than 160 acres under  the Deerfield contract.  This 
requirement could be changed if an economic analysis showed that 160 acres is not adequate to 
generate enough income to support a family.  The District would need to finance all or part of 
this economic analysis.   
 
The “Water Supply” analysis showed that Deerfield water would not meet the District’s needs in 
three extreme drought years.  They would  have to assume the costs of purchasing additional 
water from the City or another source.  
 
Environmental justice 
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This alternative benefits minority and low income populations in Rapid City.  The City’s 
contract for water from Pactola allows them to supply water to these groups.  This alternative 
would guarantee a water supply sufficient to meet the City’s future needs.   
 
If the City chose to contract for more than 35,000 AF, their payment costs would be higher.  If 
this increased the charge to water users, it could have a detrimental impact on minority and low 
income populations.  
 
If the District had to purchase water from another source, or was not able to irrigate fully  during 
the years it would experience shortages this could impact the low income farmer. 
 

4. Conservation Alternative 
 
Economic 
 
This alternative would provide an adequate water supply to Rapid City to sustain current 
economic conditions and meet future economic needs.   If conservation measures reduce the 
final amount of water required by the City to 28,000 AF, they may pay less for water than under  
Alternatives Two or Three.  

 
If conservation measures reduce the final amount of water required by the District  to 7,000 AF, 
they may pay less for water than under Alternative Two.  
 
This alternative would not have as  great an economic impact on the District as Alternative One.  
The individual irrigators would still be required to pay full O&M but the overall cost would be 
less because of the decreased storage amount.  
 
Environmental justice 
 
This alternative benefits minority and low income populations in Rapid City.  The City’s 
contract for water from Pactola allows them to supply water to these groups.  This alternative 
would guarantee a water supply sufficient to meet the City’s future needs.    
 
This alternative would not have as detrimental an impact to the low income farmer as Alternative 
Two or Three.  
 
Indian Trust Assets 
 

Affected Environment 
 
Indian Trust Assets (ITAs) are defined as “legal interests in property held in trust by the United 
States for Indian tribes or individuals.”  This definition is from a policy directive on ITAs issued 
by the Commissioner of the Bureau of Reclamation on July 2, 1993.   Examples of ITAs 
include lands, minerals, timber, hunting and fishing rights, water rights, and instream flows.  In 
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general, this definition parallels that for “trust resources” in the implementing regulations for the 
Indian Self-Determination and Education Assistance Act, 25 CFR Part 900.6: 

Trust resources means an interest in land, water, minerals, funds or other assets or 
property which is held by the United States in trust for an Indian tribe or an 
individual Indian or which is held by an Indian tribe or Indian subject to a 
restriction on alienation imposed by the United States.” 

ITAs are those properties, interests, or assets of an Indian tribe or individual Indian over which 
the federal government has an interest, either through administration or direct control.  The 
federal government acts in a fiduciary or trust capacity with respect to these properties, interests, 
or assets. 
 
Reclamation’s ITA policy was developed in response to the Federal American Indian policy 
issued by former President Bush on June 14, 1991, that reaffirms the government-to-government 
relationship between federal agencies and tribal governments.  President Clinton issued a 
memorandum on April 29, 1994, that further reaffirms this relationship.  These policies and 
directives are specified in Chapter 2 of the Department of Interior Departmental Manual (512 
DM), entitled “Departmental Responsibilities for Indian Trust Resources” and which states: 

It is the policy of the Department of Interior to recognize and fulfill its legal 
obligations to identify,  protect, and conserve the trust resources of federally 
recognized Indian tribes and tribal members, and to consult with tribes on a 
government-to-government basis whenever plans or actions affect tribal trust 
resources, trust assets, or tribal health and safety. 

 
The concept of  ITAs reflects the sovereignty of federal recognized tribes and the government-
to-government, trust relationship between Federal agencies such as Reclamation and these tribes 
and individual Indians.  The sovereignty of tribes and this trust relationship have been 
established through  treaties, court decisions, legislation, regulations, and policies.  The 
government-to-government relationship implies that federally recognized tribes are to be 
respected as sovereign governments and that federal agencies have a trust responsibility to 
ensure that their activities do not diminish ITAs 
 
The project area is situated within the historic homelands of the Teton Sioux tribes.  
Specifically, the project area is located within the Black Hills which have both historic and 
spiritual significance to the tribes as they figure prominently in  tribal oral histories and legends.  
The Black Hills, including the project area, were included in the Great Sioux Reservation which 
was established by Ft. Laramie Treaty of 1868.  The purpose of this reservation was to provide a 
permanent homeland for the Sioux Nation.  Article 12 of  the treaty stipulated that no treaty for 
the cession of any portion or part of the reservation was valid unless executed and signed by 
three-fourths of all adult male tribal members.  This article will become critical with respect to 
future events. 
 
The discovery of gold in the Black Hills in 1874 put pressure on Congress to remove the hills 
from the Great Sioux Nation.  Consequently, Congress ratified the Manypenny Agreement in 
1877, which withdrew the Black Hills from the Great Sioux Reservation and extinguished any 
rights of tribal members to lands outside the reservation boundaries. This act opened up the hills 
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for settlement and development.  However,  the agreement was not executed and signed by 
three-fourths of the adult male tribal members as required in Article 12 of the 1868 Ft. Laramie 
Treaty.  The failure to comply with Article 12 became one of the primary contested points in the 
subsequent litigation concerning the validity of the Manypenny Agreement and the “ownership” 
of the Black Hills.  Beginning with the passage of the Sioux Jurisdictional Act in 1920 the Sioux 
tribes have attempted, either through litigation or congressional action, to have the hills returned.   
In 1980, the Supreme Court affirmed a Court of Claims decision that the hills had been taken 
without just compensation and upheld a monetary award.  The Sioux tribes, though, have 
refused to accept this decision; they argue that the monies are not sufficient and that the only just 
compensation must also include the return of the hills.  For a more detailed history and 
discussion of the Black Hills issue, the reader is referred to Lazarus (1991) and the articles on the 
Black Hills claim in Indian Country Today, the week of April 27 to May 4, 1998. 
 

Environmental Consequences 
 

Effects Common to all Alternatives 
 
Should Congress ever authorize the return of the Black Hills, Pactola Reservoir and the upper 
end of Rapid Creek probably would be included.  Both are on drainages of the Cheyenne River.  
The river represents the southern boundary of the  Cheyenne River Reservation, home of the 
Cheyenne River Sioux Tribe (Tribe).  The reservation is downstream from the confluence of 
Rapid Creek and the Cheyenne River.   The Cheyenne River Reservation was established by  
the Agreement of 1889 (25 Stat 888).   This agreement provides further substantiation for a 
reserved water right.  Section 14 of the agreement addresses the issue of irrigation on the 
reservation:    
 

That in cases where the use of water for irrigation is necessary to render the lands within 
any Indian reservation created by this act available for agricultural purposes, the 
Secretary of the Interior be, and he is hereby, authorized to prescribe such rules and 
regulations as he may deem necessary to secure a just and equal distribution thereof...: 
and not other appropriation or grant of water by any riparian proprietor shall be 
authorized or permitted to the damage of any other riparian proprietor.  

 
Both the Winters doctrine, and Sec. 14 of the 1889 agreement, indicate that the Tribe does have a 
reserved right to waters in the Cheyenne River that may include flow from Pactola, since the 
reservoir is on one of the major drainages of the Cheyenne River.  As yet, though, the Tribe’s 
claims have not been perfected.  The Tribe has passed a resolution (Resolution No. 142-96-CR) 
concerning the renewal of the contract.  This resolution, which is included in Attachment *, 
asserts that: 

....the Cheyenne River Sioux Tribe reserves the right to consult with the United 
States concerning the Cheyenne River Sioux Tribe and the Great Sioux Nation on 
the Trust  Assets, Water Rights, Just Compensation for past, present, and future 
water use needs, and other management aspects of the Angostura and Pactola 
Irrigation Districts and all other Surface and Ground Water sources, that are trust 
assets of the Cheyenne River Sioux Tribe and the Great Sioux Nation..... 
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The Cheyenne River Sioux Tribe then expresses objection to the contract renewal until and 
unless Reclamation can consult with and enter into an agreement with the Tribe to protect the 

...Trust  Assets, Water Rights, Just Compensation for past, present, and future 
water use needs, and other management aspects of the Angostura and Pactola 
Irrigation Districts and all other Surface and Ground Water sources that are trust 
assets of the Cheyenne River Sioux Tribe and the Great Sioux Nation. 

 
Although the water rights of the Cheyenne River Sioux Tribe have not been quantified, 
Reclamation still must respect the Winter’s doctrine reserved rights of the Tribe in evaluating the 
alternatives in this environmental assessment.   As such, this asset  needs  to be preserved and 
protected since the Tribe has not adjudicated its Winters doctrine rights.  Reclamation cannot 
ascertain the quantity of water to which the Tribe is entitled nor can Reclamation address or 
resolve the issue of compensation for past, present, and future water use needs. 
 

Effects Specific to Alternatives 
 

1.  No Action Alternative 
 
This alternative will not affect ITAs. As stated, Reclamation recognizes that the Tribe may have 
a claim to waters in the Cheyenne River.  However, since the Tribe and the State have not 
adjudicated this claim, it is not possible to determine the amount of water to which the Tribe is 
entitled.  The evaluations of this alternative must consider the possibility that if the claim is 
adjudicated, the decision may affect the quantity of water available to meet the needs of  the 
City and District. 
 

2.  Storage Contract Alternative (Proposed Action) 
 
The effects of this alternative are the same as those for Alternative One. 

 
3.  One Contract Alternative 

 
The effects of this alternative are the same as those for Alternative One. 
 

4.  Conservation Alternative 
 
The effects of this alternative are similar to those for Alternative One except that the 
conservation efforts would reduce any impacts resulting from adjudication. 
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CHAPTER FOUR                                                                                   
Consultation and Coordination 
 
This chapter indicates how agencies, organizations, and individuals were consulted in this study 
and describes the scoping and public involvement process.  
 
Summary of Scoping/Public Involvement 
 
The National Environmental Policy Act (NEPA) process was initiated for this contract renewal 
in 1990.  In 1992, a press release was issued to the news media in Rapid City, informing the 
public of a 21-day public comment period on the contract renewal.  Letters were also sent to 
concerned individuals and groups requesting their comment.  Four responses  were received 
from the public at this time.  The primary concerns  identified in these comments were: 
assuring multiple use of Pactola water to reflect growth of Rapid City and the increased 
importance of recreation, protection of instream flows for fisheries, management of water to 
provide sustainable flows during drought years, assigning appropriate costs to water users, 
coordination to manage the watershed as a whole, prioritizing municipal uses of water, and 
developing additional sources of water for Rapid City. 
 
The NEPA process was suspended until 1995 due to review and updating of Reclamation’s water 
contracting policies.  When the NEPA process was re-initiated in 1995, a new public comment 
period was announced in the Rapid City news media.  No comments were received at this time.   
 
In  1996, Reclamation initiated consultations with the Oglala Sioux Tribe, Cheyenne River 
Sioux Tribe, and Lower Brule Sioux Tribe on the Pactola Reservoir Contract Renewal because 
of their historical ties to the Black Hills.   Also, since the Cheyenne River Sioux Tribe and the 
Lower Brule Sioux Tribe are located downstream of  Pactola Reservoir,  Reclamation wished 
to identify any environmental concerns they might have.   Reclamation met with representatives 
from the tribes in 1996.  No specific concerns were expressed by the Oglala Sioux Tribe or the 
Lower Brule Sioux Tribe.  The Cheyenne River Sioux Tribe expressed concern about water 
quality in the Cheyenne River and has asserted Winter’s Doctrine right’s to water in the river. 
 
Reclamation has attempted to set up government to government meetings with the Cheyenne 
River Sioux Tribe to further identify the Tribe’s concerns, and to discuss the associated NEPA 
process but this has not been possible because of conflicting schedules.  
 
Team Meetings 
 
Alternatives for this environmental assessment were developed by a team of representatives from 
Reclamation, Rapid City; Rapid Valley Water Conservancy District, U.S Air Force, U.S. Forest 
Service, U.S. Fish and Wildlife Service (USFWS), South Dakota Department of Game, Fish, and 
Parks, South Dakota Department of Environment and Natural Resources, Black Hills Flyfishers, 
and the concessionaire from Pactola Reservoir.  A meeting was held August 6, 1991, in Rapid 
City with interested groups and individuals to discuss how the Pactola contract negotiations 
would comply with the National Environmental Policy Act.   Attendees were asked to submit a 
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needs assessment and to name a representative to a team to develop alternatives to possible 
reallocation of Pactola Reservoir storage.  The team was a means of getting the various groups 
and individuals involved in the study and provided a way for them to funnel information and 
viewpoints to Reclamation. 
 
The following is a brief account of later team meetings  (all were held in Rapid City). 

 
The first team meeting on October 9, 1991, discussed the needs assessments solicited 
August 6th.  Then the preliminary draft alternatives developed by Reclamation were 
discussed, as was the Black Hills Water Management Study. 

 
The second team meeting on October 31, 1991, the team discussed minimum release for 
fisheries, encroachment into the Deerfield and Pactola flood pools, flood routings, 
Reclamation's previously presented alternatives, status of Deerfield outlet works 
modification proposal, and required funding needs. 

 
The third team meeting on December 3, 1991, the team discussed Rapid City's proposed 
storage allocation alternative. 

 
The fourth team meeting on January 7, 1992, further discussed Rapid City's proposal and 
discussed proposals for minimum fishery flows in Rapid Creek. 

 
The fifth team meeting on February 13, 1992, the team discussed the progress of the 
NEPA process and reviewed the EA outline.  Team members were asked to provide 
input or write sections of the EA using expertise or technical information available in 
their organization. 

 
The sixth meeting on August 20, 1992, the team discussed the possible to generate 
alternatives for reallocation of storage space in Pactola Reservoir. 

 
The seventh meeting on September 28, 1995, the team discussed the NEPA process, the 
draft Environmental Assessment, and determine what additional work needs to be done. 

 
The eighth meeting on December 13, 1995, the team discussed comments of the draft 
Environmental Assessment, the preferred alternative, and determine actions required for 
completion. 

 
The ninth meeting on January 30, 1996, the team reviewed the water supply model, 
alternatives generated, and get team input on water supply alternatives to present in the 
NEPA document.  In addition, the team reviewed the water accounting system which 
will be used to track inflows, releases, and reservoir storage. 

   
The tenth meeting on February 26, 1996, the team reviewed the water supply model 
changes, the hydrology results of alternatives recommended by the team, and discuss the 
NEPA process. 



 

 
−71− 

 
Endangered Species Act/Fish and Wildlife Coordination Act  
 
Reclamation requested a "Coordination Act Report" or "Planning Aid Memo" from USFWS for 
this study in 1992.    Also requested and received  in 1992 was a list of threatened and 
endangered species in the project, pursuant to Section 7 of the Endangered Species Act.  A new 
list was requested and received in 1998.  The validity of this list was confirmed in a phone 
conversation with USFWS in September, 1999.  Based on this conversation, it was verified that 
peregrine falcons have been removed from the Endangered Species List.  
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 ATTACHMENTS 
 
A Water Quality Data-Not included, available upon request 
B Water Supply Data-Not included, available upon request 
C Environmental Commitments 
D References 
E Distribution List 
F List of Preparers  
 
 
 
 


