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are analyzed in the FEIS: entering into excess
capacity contracts with the Participants for use
The Southern Delivery System (SDS) Project
of Fry-Ark facilities, issuance of a special use
is a proposed regional water delivery project
permit to connect to Fry-Ark facilities, and an
designed to serve most or all future water
“administrative swap” of Fountain Valley
needs through 2046 of the City of Colorado
Authority (FVA) water associated with SDS
Springs, City of Fountain, Security Water
Project deliveries. The FEIS documents an
District, and Pueblo West Metropolitan District
analysis of the potential environmental
(the “Participants”). As proposed, the SDS
consequences of these actions. The U.S. Army
Project would deliver Fryingpan-Arkansas
Corps of Engineers, the U.S. Environmental
(Fry-Ark) Project water and non-Fry-Ark
Protection Agency, U.S. Bureau of Land
Project water from Pueblo Reservoir to the
Management, and the U.S. Fish and Wildlife
Participants for storage, treatment, and
Service are cooperating agencies in the FEIS.
distribution to customers.
As a summary, this document
Major Federal Actions Analyzed
This document presents a
cannot provide all of the
in FEIS
summary
of
the
Final
detailed information contained
Environmental
Impact
in the FEIS. If more detailed
1. Excess Capacity Contracts for
Statement (FEIS) for the SDS
information is desired, please
Water Storage, Conveyance,
Project.
Three interrelated
refer to the FEIS and the
and Exchange
major federal actions by the 2. Special Use Permit
referenced reports. For any
U.S. Department of the 3. Fountain Valley Authority
remaining
questions
or
Administrative “Swap”
Interior,
Bureau
of
concerns, please refer to the
Reclamation
(Reclamation)
contact information provided

Introduction

Among the federal actions analyzed in the FEIS are requests by the Participants for up to 40-year
contracts for the use of excess capacity storage space in Pueblo Reservoir (space that remains unused
during certain years), and conveyance through Fry-Ark Project facilities, primarily through existing
Pueblo Dam outlet works.
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in the last section of this summary, Where to
Obtain More Information.
The Fry-Ark Project is an existing water
supply project in Colorado, owned by the
United States, operated by Reclamation, and
authorized in 1962 to serve both agricultural
and municipal entities. This project transfers,
stores, and delivers water from both the
Western and Eastern Slopes of the Rocky
Mountains to water users in the Arkansas
River Basin.
The Southeastern Colorado
Water Conservancy District (SECWCD)
entered into a contract with the federal
government on January 21, 1965, in which the
SECWCD agreed to pay a portion of the
construction costs and the annual operation and
maintenance costs of the Fry-Ark Project. This
is accomplished through mill levies on
taxpayers in the nine counties that are in the
SECWCD. The citizens of El Paso County,
where three of the Participants are located,
have paid about 73 percent of the tax revenues
received by the SECWCD.
The primary federal action analyzed in the
FEIS involves Reclamation entering into upto-40-year contracts with the Project
Participants for use of the Eastern Slope
System of the Fry-Ark Project in Colorado.
The contracts could be for use of existing
storage capacity in Pueblo Reservoir when this
space is not filled with Fry-Ark Project water
or water stored under the Winter Water Storage
Program, conveyance of water through
facilities associated with Pueblo Reservoir, and
exchange of water between Pueblo Reservoir
and Reclamation reservoirs in the upper
Arkansas River Basin (Twin Lakes and
Turquoise Lake). The use of Fry-Ark facilities
by entities other than Reclamation for water
storage or conveyance requires a contract with
Reclamation.
In an action unrelated to the SDS Project,
Reclamation approved in 2003 a special use
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permit for Pueblo West to construct a new
water intake and pump station on the Arkansas
River downstream of Pueblo Dam. Pueblo
West would participate in the proposed SDS
Project infrastructure only if Reclamation
selects an alternative that includes diverting
water from facilities associated with Pueblo
Reservoir. Pueblo West would construct its
new water intake and pump station at its
approved location on the Arkansas River
downstream of Pueblo Dam if Reclamation
selects another alternative. Pueblo West has
also requested excess capacity storage in
Pueblo Reservoir in all Action Alternatives
(SDS Project alternatives that require one or
more of the major federal actions analyzed in
the FEIS).
The second federal action analyzed in the FEIS
is issuance of a special use permit or other
agreement from Reclamation to connect the
SDS Project pipeline to Reclamation facilities.
Pueblo West would continue to maintain its
existing conveyance contract with Reclamation
to use the joint use manifold from Pueblo
Reservoir.
The third federal action analyzed in the FEIS is
the approval of an administrative trade
(“swap”) of an equal amount of capacity in the
Fountain Valley Authority (FVA) pipeline for
capacity in the SDS Project untreated water
pipeline and water treatment plant. This trade
would allow Fountain to use a portion of
Colorado Springs’ FVA capacity in trade for
Colorado Springs’ use of an equal amount of
Fountain’s capacity in the proposed SDS
Project.

Purpose and Need
The Project Participants have made a request
to Reclamation to issue long-term excess
capacity, conveyance, and exchange contracts
for use of Fry-Ark Project facilities.

Reclamation needs to decide if the requested
contracts will be approved.
The basic purpose of the SDS Project is to
provide a safe, reliable, and sustainable water
supply for the Participants through the
foreseeable future. The Participants have three
needs that the SDS Project would fulfill.

Table S-1. Project Yield for Each Participant.
Participant
Colorado Springs

Firm Yield
(ac-ft/yr)
38,000

SMAPD
(ac-ft/yr)
47,800

Fountain

2,500

2,500

Security

1,400

1,500

Pueblo West
Total

500

1,100

42,400

52,900

1. To use developed and undeveloped water
supplies to meet most or all projected
future demands through 2046.

Source: Higgins 2005 (Pueblo West); MWH 2005
(Colorado Springs); Black & Veatch 2004 (Fountain);
Harding 2004 (Security).

Using existing water rights, the SDS Project
would provide the Participants with additional
water supply to meet most or all of their
projected future demand through 2046. The
SDS Project Participants’ Proposed Action
would provide the Participants increased firm
yield and average annual deliveries. Total firm
yield of the SDS Project would be 42,400 acrefeet per year (ac-ft/yr), and total simulated
mean annual project deliveries (SMAPD)
would be 52,900 ac-ft/yr (Table S-1).

residents is projected; and for Pueblo West, 3.5
percent growth to 47,000 residents by the year
2030 is projected.

Conservation is common to all of the alternatives analyzed for the SDS Project and is being
implemented by each Participant independently of the project. The Participants each
have existing water conservation programs that
include demand side management, supply side
management, non-potable water reuse, and
drought response planning. The Participants
Population growth estimates were projected by
will continue to develop and expand conservathe Colorado State Demography Office in the
tion programs that are consistent with state
Department of Local Affairs and the Pikes
regulations, operational needs, and community
Peak Area Council of Governments. These
values within the project area. Any long-term
growth estimates and forecasting methods
contract with Reclamation would have a
were used to project future water demands
requirement to continue to submit conservation
through 2046. Estimates of future per-capita
programs to Reclamation under the
water demands take into
Reclamation Reform Act.
account both existing and Firm yield is the highest water demand Although
water
likely additional future that can be continuously fulfilled based on conservation alone cannot
water
conservation historical hydrologic conditions. The firm meet future needs, water
programs. For Colorado yield is the water demand fulfilled just prior conservation is one of four
to the level that produces system
Springs, an average annual shortages.
components
to
meet
growth rate of 1.2 percent
projected future demands
between 2000 and 2030 to SMAPD is the average annual increase in through 2046.
Other
demand met for a project (such as SDS) at
518,000
residents
is a specified annual demand level. For the components include the
projected; for Fountain, purposes of this FEIS, SMAPD is always SDS Project, non-potable
3.7 percent growth to evaluated at a demand level equal to the water development, and
53,000
residents
is 2046 demand from the Participants’ improvements to existing
projected; for Security, 1.4 Planning Demand Forecast.
infrastructure.
percent growth to 27,000
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2. To develop additional water storage,
delivery, and treatment capacity to provide
system redundancy.
The Participants’ major water delivery systems
range in age from 20 to 50 years. Except for
Pueblo West, the Participants are not located
on a major river system. As a result, the
Participants rely on major pipeline delivery
systems for most of their water supply. This is
unique among Colorado’s Front Range
communities
and
places
additional
vulnerability on the Participants that is not
experienced by other Front Range water
providers. This vulnerability to a potential loss
of water supply is derived from aging
infrastructure, the need for major maintenance
activities requiring planned outages, unplanned
outages from system failures, and future
pipeline replacement. Redundancy is needed
to mitigate these risks and provide greater
overall service reliability.
3. To perfect and deliver the Participants’
existing Arkansas River Basin water rights.
A primary project need is to meet most or all
of the future water demand of the Participants
by using their existing Arkansas River Basin
water rights. Colorado Springs’ water rights
activities over the last 30 years were intended
to develop senior rights of sufficient volume to
meet the needs of Colorado Springs. This has
resulted in a portfolio of surface water rights in
the Arkansas River Basin, which generally
prevents an over-reliance on local, nonrenewable Denver Basin ground water
resources available to Colorado Springs.
Much of these existing water rights are in part
conditional, meaning they may be further
developed to appropriate more water for the
Participants’ uses.
However, further
development of these conditional rights
depends in part on the Participants’ ability to
deliver water from the Arkansas River. The
Participants’ inability to fully develop their
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existing Arkansas River Basin water rights
may result in the inability to perfect these
water rights and would require additional
reliance on limited local water resources
(Denver Basin ground water) to meet future
demands.
Therefore, any alternative that
would not use the Participants’ existing
Arkansas River Basin water rights would not
meet the purpose and need of this project.
Colorado Springs has two primary water
sources for use in the SDS Project: reusable
return flow water and Colorado Canal
Companies’ water. Reusable return flows are
water flows that return to the natural
hydrologic system (rivers, streams, and ground
water) from deliveries and use of
transmountain water (water from the Western
Slope of Colorado) or of transferred
agricultural water rights. Colorado Canal
Companies water is water that was purchased
from the shareholders within the companies
(located in Otero County) that was originally
used primarily for irrigation. Exchanges can
be used to take delivery of both reusable return
flows and Colorado Canal Companies water.
Exchanges are made by releasing and
delivering a quantity of water to a downstream
location (such as Fountain Creek) and
diverting an equal amount of water at an
upstream location (such as Pueblo Reservoir).
Exchanges can be made as long as no other
senior water rights are injured as part of the
exchange. Five existing water right decrees
provide Colorado Springs the legal right to use
these supplies.
Fountain’s and Security’s primary water
sources for the SDS Project are the reusable
return flows associated with their respective
interests in the Fry-Ark Project and the FVA.
Additionally, Fountain has shareholder interest
in the Colorado Canal Companies. Pueblo
West would use its existing water rights and
reusable return flows in the SDS Project. All

SDS Project water sources analyzed in the
FEIS are derived from the Participants’
existing water rights portfolios.

Consultation and
Coordination
Reclamation held five public scoping meetings
to guide the development of the alternatives,
and to solicit issues and concerns about the
project from the public. Reclamation also held
an agency scoping meeting and conducted
government-to-government consultation with
13 Native American tribes to get their input
during the scoping process.
In accordance with the National Environmental
Policy Act (NEPA), Reclamation used
significant issues identified during scoping
during development of alternatives. Based on
the issues and recommendations identified in
the scoping comments, as well as guidance
from NEPA, ten significant issues were
identified and used to develop alternatives:
1. Surface Water Flow – The proposed SDS
Project may increase or decrease surface
water flow in Monument Creek, Fountain
Creek, Jimmy Camp Creek, Williams
Creek, or the Arkansas River.
2. Surface Water Quality – Water quality in
Monument Creek, Fountain Creek, Jimmy
Camp Creek, Williams Creek, or the
Arkansas River may change due to water
diversions or wastewater return flows.
3. Channel Stability and Morphology –
Changes in the timing and amount of water
diversions or wastewater return flows may
affect channel stability and morphology
(erosion,
deposition,
and
sediment
transport) in project area streams and
rivers.
4. Sedimentation – Changes in surface water
flow, channel stability, and morphology in
project area streams and rivers may affect

the amount of sediment load in these
channels.
5. Water Rights – Operation of the proposed
SDS Project will require the Participants to
have adequate water rights. There is a
concern about the project’s effects on other
water right holders.
6. Fish and Other Aquatic Life – Project
facility construction or changes in surface
water flows may affect fish and other
aquatic life. The proposed project may
result in changes in fish populations or
habitat.
7. Wetlands and Other Waters of the U.S.
– Project facility construction or altered
surface water flows may result in impacts
to wetlands and other waters of the United
States.
8. Wildlife – Project facility construction and
changes in surface water flows may affect
wildlife and their habitat. Threatened,
endangered, or state rare wildlife species
also may be affected.
9. Socioeconomic
Conditions
–
The
proposed project may affect socioeconomic
conditions in Pueblo, El Paso, and Fremont
counties, communities in these counties,
downstream water users, and other
communities within the Arkansas River
Basin.
10. Recreation Resources – Project facility
construction or changes in surface water
flows may affect the type, location, and
amount of recreational opportunities in the
project area.
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Newsletters were published and distributed
periodically, and a website was created to keep
the public informed on the status and findings
of
the
environmental
analysis
(www.sdseis.com).
After an alternatives
analysis was completed and preliminary
alternatives to be analyzed in detail were
developed, Reclamation solicited public input
on the preliminary alternatives. Five public
workshops were held to solicit comments on
the alternatives and to identify additional
alternatives that may address environmental
issues. Eight federal agencies, seven state
agencies, and eight local agencies were
consulted throughout the NEPA process.
After issuance of the Draft Environmental
Impact Statement (DEIS) on February 29,
2008, Reclamation solicited public comment

through August 25, 2008. Comments were
accepted throughout the public comment
period. Additionally, seven public meetings
were held to solicit comments on the DEIS.
Public comments reflected a variety of topics.
All public comments on the DEIS are
addressed in the FEIS.
Reclamation
released
a
Supplemental
Information Report subsequent to the DEIS
comment period and prior to publication of the
FEIS. The Supplemental Information Report
disclosed results of additional water quality,
Western Slope, and dam failure analyses that
were completed to address public comments.
Additionally, the Supplemental Information
Report disclosed effects of physical changes to
the alternatives and reasonably foreseeable
actions that were substantially different from

Discussing the Participants’ proposed alternatives was an important aspect of the public scoping meetings.
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those described in the DEIS. Comments on the
Supplemental Information Report were
accepted during a 45-day comment period and
Reclamation held one public hearing. As with
comments on the DEIS, all public comments
on the Supplemental Information Report are
addressed in the FEIS.

Alternative Development
Department of the Interior regulations (43 CFR
46.420) require an EIS to consider a range of
alternatives. The range of alternatives includes
those reasonable alternatives that meet the
purpose and need of the proposed action and
address one or more significant issues. NEPA
regulations (40 CFR 1502.14a) require that all
reasonable alternatives be considered to ensure
that a proposed action is well conceived and

thoroughly evaluated. To develop a range of
reasonable alternatives, the proposed SDS
Project was separated into components.
Components are discrete activities or facilities
(such as an untreated water intake location)
that, when combined with other components,
form an alternative. Options were identified
for each component. An option is an alternate
way of completing an activity, or an alternate
geographic location for a facility (component),
such as alternate methods for diverting water
or alternate geographic locations for a water
intake.
Options generate the differences
among alternatives.
An alternative is a
complete project that has all the components
necessary to fulfill the project purpose and
need. The alternatives are composed of the
following components (Figure S-1):

Enlargement of Turquoise Lake was one of several options investigated for the Regulating Storage component. This
option was eliminated from further study because enlargement of this facility would have greater environmental effects
than using existing capacity in Pueblo Reservoir (Reclamation 2006).
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•

Regulating Storage

•

Untreated Water Intake

•

Untreated Water Conveyance

•

Terminal Storage and Water Treatment
Plant

•

Treated Water Conveyance

•

Return Flow Storage and Conveyance

Reclamation used a screening process designed
to produce a range of reasonable alternatives
that meet the project’s purpose and need and
are responsive to significant issues raised in
the scoping process. A series of steps was
used for screening options and developing
alternatives. An example of the screening
process is shown in Figure S-2.
1. Options were screened using criteria
for substantial logistical, technical, or
environmental deficiencies. Readily
available information and data sources
were used to evaluate each option.
Options with one or more deficiencies
were eliminated from further analysis.
2. Remaining options were screened using
a set of indicators reflecting general
environmental characteristics (such as
total amount of area disturbed, area of
wetlands disturbed, marine shale
inundated, and total dam embankment
volume). Options with more favorable
environmental characteristics were
retained, while other options were
eliminated from further analysis.
3. Options for each component were
combined into potentially viable
alternatives.
Each component or
alternative was developed to a level
that allowed for comparison of
significant environmental issues and
costs.

8

The potentially viable alternatives were
screened using criteria based on the project
purpose and need and cost. Cost screening
criteria were developed by evaluating recent
Front Range water projects to determine what
nearby communities were willing to pay for
delivery of untreated water ready for
conventional treatment. These cost criteria
were $25,000 per ac-ft/yr based on firm yield
and $21,000 per ac-ft/yr based on SMAPD.
Costs above this amount were considered
unreasonable. The cost for untreated water
delivery, terminal storage, and any required
treatment above and beyond conventional
treatment (conventional treatment consists of a
series of processes that remove common water
impurities such as organic solids and
suspended solids) was estimated for each
alternative. Any alternative with costs greater
than either cost criterion was eliminated.
Alternatives that fulfilled the purpose and need
and met the cost criteria were retained. From
the retained alternatives, five alternatives
representing seven themes (No Action,
Participants’ Proposed Action, and public
scoping issues) were selected for public review
and comment. Two additional alternatives that
exceeded cost criteria, the Downstream Intake
Alternative and the Highway 115 Alternative,
were also included to be responsive to public
concerns. A series of public and agency
workshops was held to discuss the preliminary
alternatives. Based upon comments received
from the public and agencies, new components
or options were screened using the process
described in the preceding paragraphs and
either retained or eliminated from detailed
analysis.

Figure S-1. SDS Project Components.
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During the public scoping and alternatives
review processes, several additions, deletions,
and modifications to the alternatives were
proposed. Suggested options ranged from
slight variations to the alternatives developed
(such as avoiding certain locations or
alignments) to substantial variations (such as
intake locations in South Park, Wyoming,
Canada, and Alaska) to alternative methods for
water supply (such as indirect potable reuse).
Most of these options were either already
considered or eliminated due to logistical,
technical, or environmental deficiencies, less
favorable
environmental
characteristics,
purpose and need criteria, or cost issues.
The SDS Project alternatives were modified
between the DEIS and the FEIS.
Modifications were made to the physical
layout of the alternatives to avoid or minimize

effects described in the FEIS. Additional
modifications were made to the physical layout
of the alternatives to accommodate changes in
infrastructure unrelated to the SDS Project.
These changes were disclosed in the
Supplemental Information Report and released
for public review. This summary describes the
alternatives with the modifications and the
effects of those alternatives.
There are two important flow management
programs in the Arkansas River Basin, the
Pueblo Flow Management Program (PFMP)
and the Upper Arkansas Voluntary Flow
Management Program (UAVFMP). Details on
how each operates can be found in the FEIS.
Only alternatives that would divert from
Pueblo Dam (Participants’ Proposed Action,
Wetland, and Fountain Creek alternatives)
were simulated as participating in the PFMP.

Figure S-2. Alternatives Development and Screening Process.
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All alternatives except the Participants’
Proposed Action and the No Action
Alternative were simulated as participating in
the UAVFMP. Because there are many factors
that differ between alternatives, it is not
appropriate to attribute differences among
alternatives solely to participation or not in the
flow management programs.
There are several actions that are similar
among all alternatives. All of the Participants
will continue to maintain and improve their
existing water systems. The Colorado State
Engineer would ensure that operations of the
selected alternative comply with the Arkansas
River Compact. Land for project facilities and
their construction (rights-of-way) would be
acquired by either easements or fee title
purchases.
In addition to NEPA, the
Participants would need to obtain several
permits or approvals from federal, state, and
local agencies before implementing the SDS
Project. The No Action Alternative would
require many of the same permits and
approvals, but would not require any major
federal action by Reclamation.
Major
permitting elements required by the
alternatives may include but are not limited to:
•
•

•
•
•
•

A Clean Water Act Section 404 permit
from the U.S. Army Corps of Engineers
A Clean Water Act Section 401
certification and a Colorado Discharge
permit from the Colorado Department
of Public Health and Environment
A National Historic Preservation Act
Section 106 review from the Advisory
Council on Historic Preservation
A Section 7 consultation by the Fish
and Wildlife Service
A 1041 land use change permit from
Pueblo or Chaffee county
Land use approval from El Paso and/or
Fremont county

•

Special use permit or similar
authorization from Fort Carson and/or
Bureau of Land Management

The alternatives retained for detailed analysis
in the FEIS are presented on the following
pages, while a summary is presented in Table
S-2.

The seven alternatives are:
• No Action Alternative (Alternative 1)
• Participants’ Proposed Action (Alternative 2)
• Wetland Alternative (Alternative 3)
• Arkansas River Alternative (Alternative 4)
• Fountain Creek Alternative (Alternative 5)
• Downstream Intake Alternative (Alternative 6)
• Highway 115 Alternative (Alternative 7)
Alternatives 2 through 7 are referred to as the
“Action Alternatives”
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Table S-2. Summary of Alternatives Components.

Alternative 1: No Action

Alternative
Colorado
Springs

Regulating
Storage
None

Fountain

None

Security

None

Pueblo
West

None

Untreated Water
Intake
Arkansas River at
Lester & Attebery
Ditch, FVA supply,
Denver Basin
Ground Water,
and Ark-Otero
Improvements
Fountain Creek
Alluvial Wellfield
Expansion

Untreated Water
Alignment
Ground Water
Collection System
Colorado 115
Alignment
FVA Extension
Pipeline

Widefield Aquifer
Wells (agricultural
to municipal
transfer)
Arkansas River
Downstream of
Pueblo Reservoir
Joint Use Manifold
and Pueblo Dam
North Outlet
Works

Existing

Ground water
Collection System
Expansion

Terminal Storage
and Water
†
Treatment Plant
Jimmy Camp Creek
Reservoir,
Conventional Water
Treatment Plant

No Storage,
Expansion of Existing
(planned) Water
Treatment Plant
Existing (disinfection
only)

None

Pipeline to
Existing River
Pump Station
Western
Alignment,
Including
Conveyance to
Pueblo West

Existing

None

Upper Williams
Creek Reservoir,
Conventional Water
Treatment Plant

Western
Alignment,
Including
Conveyance to
Pueblo West
Eastern
Alignment, No
Conveyance to
Pueblo West
Western
Alignment,
Including
Conveyance to
Pueblo West

Upper Williams
Creek Reservoir,
Conventional Water
Treatment Plant

Williams Creek
Reservoir, Chilcotte
Ditch In and Williams
Creek Return Flow
Conveyance Pipeline
Out
No Reservoir, Return
Flow Pipeline to
Arkansas River Near
Highway 115

Alternative 2:
Participants’
Proposed
Action

Pueblo
Reservoir

Alternative 3:
Wetland
Alternative

Pueblo
Reservoir

Joint Use Manifold
and Pueblo Dam
North Outlet
Works

Alternative 4:
Arkansas River
Alternative

Pueblo
Reservoir

Arkansas River
Upstream of
Fountain Creek

Alternative 5:
Fountain Creek
Alternative

Pueblo
Reservoir

Joint Use Manifold
and Pueblo Dam
North Outlet
Works

Alternative 6:
Downstream
Intake
Alternative

Pueblo
Reservoir

Arkansas River
Downstream of
Fountain Creek

Eastern
Alignment,
Excluding
Conveyance to
Pueblo West

Jimmy Camp Creek
Reservoir,
Conventional and
‡
Advanced Water
Treatment Plant

Alternative 7:
Highway 115
Alternative

Pueblo
Reservoir

Arkansas River at
Lester & Attebery
Ditch , FVA
Supply, and ArkOtero
Improvements

Colorado 115
Alignment,
Excluding
Conveyance to
Pueblo West
FVA Extension
Pipeline

Jimmy Camp Creek
Reservoir,
Conventional Water
Treatment Plant

†
‡
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Return Flow Storage
and Conveyance
Williams Creek
Reservoir, Chilcotte
Ditch In and Williams
Creek Return Flow
Conveyance Pipeline
Out

Jimmy Camp Creek
Reservoir,
Conventional Water
Treatment Plant
Jimmy Camp Creek
Reservoir,
Conventional Water
Treatment Plant

None

No Reservoir, Return
Flow Pipeline to
Arkansas River Near
Highway 115
Williams Creek
Reservoir, Chilcotte
Ditch and Pipeline In
and Return Flow
Pipeline to the
confluence of Fountain
Creek and the
Arkansas River Out
Williams Creek
Reservoir, Chilcotte
Ditch In and Williams
Creek Return Flow
Conveyance Pipeline
Out
Williams Creek
Reservoir, Chilcotte
Ditch In and Williams
Creek Return Flow
Conveyance Pipeline
Out

Treated water alignments are not included in this table and would be constructed as proposed by the Participants.
Advanced treatment in this alternative includes a reverse osmosis process.

No Action Alternative
(Alternative 1)
NEPA requires a No Action Alternative to be
studied in an EIS. The No Action Alternative
represents the most likely future in the absence
of a major federal action by Reclamation. The
No Action Alternative serves as the basis
against which the effects of all Action
Alternatives are compared.
Unlike the Action Alternatives, the No Action
Alternative would not incorporate regional
sharing of facilities. Each Project Participant
would
meet
projected
demands
by
independently developing other water supplies
that would not require long-term contracts with
Reclamation. Colorado Springs, Fountain, and
Security would expand ground water use.
Colorado Springs would use Denver Basin
ground water, Fountain would expand its
Fountain Creek alluvial wellfield, and Security
would acquire additional water rights in the
Widefield Aquifer. Because the No Action
Alternative cannot require a major federal
action by Reclamation, the Participants would
not use excess capacity storage contracts.
Colorado Springs would construct a new
untreated water intake from the Arkansas River
at the Colorado 115 crossing near Florence
(Figure S-3). Due to requirements in existing
water rights decrees, exchanges would be made
from Fountain Creek to the upper Arkansas
River Basin. Exchanges would be primarily
diverted by the existing Ark-Otero untreated
water intake near Buena Vista, which would be

Participants would incorporate more ground water
pumping in the No Action Alternative including both
Denver Basin and alluvial ground water.

upgraded as part of the alternative. The
Highway 115 untreated water intake would be
supplied through releases from upper Arkansas
River Basin storage reservoirs. An extension
pipeline would be constructed from the
existing FVA pipeline permitting both the SDS
Project and FVA water to be delivered to the
proposed Jimmy Camp Creek Reservoir
through the new untreated water pipeline.
From the reservoir, water would be treated and
distributed to customers.
A portion of
Colorado Springs’ reusable return flows would
be stored in the proposed Williams Creek
Reservoir prior to exchange down Fountain
Creek. Pueblo West would meet projected
future water demand by implementing the 18mgd (million gallons per day) intake on the
Arkansas River near Pueblo Reservoir, which
was previously approved by Reclamation
(2003).

Figure S-3. Schematic of No Action
Alternative.
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Participants’ Proposed Action
(Alternative 2)
The Participants’ Proposed Action is the
Participants’ proposal to construct and operate
the SDS Project. Untreated water would be
stored in Pueblo Reservoir and diverted from
Pueblo Dam. This water would be conveyed
through a new pipeline and pump stations to
the proposed Upper Williams Creek Reservoir,
treated, and distributed to the Participants’
customers (Figure S-4). A portion of Colorado
Springs’ reusable return flows would be stored
in the proposed Williams Creek Reservoir
prior to exchange down Fountain Creek.
Regulating storage in Pueblo Reservoir would
be through one or more long-term excess
capacity storage contracts with Reclamation.
These contracts would allow the Participants to
store non Fry-Ark Project water in existing
Fry-Ark storage space when excess space is
available. Water stored in this excess space
would be subject to spill from the reservoir
according to existing spill priorities. All
Action Alternatives include one or more longterm excess capacity contracts.

The Participants’ Proposed Action, Wetland, and
Fountain Creek alternatives would divert water through
connections with the existing joint use manifold and river
outlet works at Pueblo Dam.
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Figure S-4. Schematic of Participants’
Proposed Action.

Wetland Alternative
(Alternative 3)
The Wetland Alternative would address
scoping issues about minimizing wetland
impacts. The Wetland Alternative would
disturb the least amount of wetlands by using
the terminal storage reservoir site with the
fewest wetlands and eliminating the need for
the return flow reservoir by using a return flow
pipeline. Untreated water would be stored in
Pueblo Reservoir and diverted from Pueblo
Dam. This water would be conveyed through
a new pipeline and pump stations to the
proposed Upper Williams Creek Reservoir,
treated, and distributed to the Participants’
customers. Colorado Springs’ reusable return
flows would be piped from its existing
wastewater treatment plants to the Arkansas
River near Colorado 115 (Figure S-5). By
conveying Colorado Springs’ reusable return
flows to a location upstream of Pueblo
Reservoir, this alternative avoids the need for a
new return flow reservoir such as the proposed
Williams Creek Reservoir.

Figure S-5. Schematic of Wetland Alternative.

The Participants’ Proposed Action and Wetland Alternative
would have a new terminal storage reservoir on upper
Williams Creek.
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Arkansas River Alternative
(Alternative 4)
The Arkansas River Alternative would address
scoping issues about maximizing low flows in
the Arkansas River through the City of Pueblo,
minimizing water quality effects on the lower
Arkansas River, and minimizing the total
surface acres disturbed. Streamflow in the
Arkansas River through Pueblo would be
maximized by diverting water from the
Arkansas River downstream of Pueblo, and
returning treated return flows to the Arkansas
River upstream of Pueblo. Untreated water
would be stored in Pueblo Reservoir, released
to the Arkansas River from the dam, and
diverted from the Arkansas River upstream of
Fountain Creek.
This water would be
conveyed through a new pipeline and pump
stations to the proposed Jimmy Camp Creek
Reservoir, treated, and distributed to the
Participants’ customers (Figure S-6). Colorado
Springs’ reusable return flows would be piped
from its existing wastewater treatment plants to
the Arkansas River near Colorado 115. Pueblo
West would not participate in SDS Project
infrastructure if this alternative were chosen.

The No Action, Arkansas River, Downstream Intake, and
Highway 115 alternatives would have intakes from the
Arkansas River similar to this computer rendering.
Source: CH2M HILL 2003.
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Figure S-6. Schematic of Arkansas River
Alternative.

Fountain Creek Alternative
(Alternative 5)
The Fountain Creek Alternative is designed to
address significant issues concerning potential
effects of return flows on Fountain Creek
erosion, sedimentation, and water quality.
Untreated water would be stored in Pueblo
Reservoir and diverted from Pueblo Dam.
This water would be conveyed to the proposed
Jimmy Camp Creek Reservoir, treated, and
distributed to the Participants’ customers.
Colorado Springs’ reusable return flows would
be stored in the proposed Williams Creek
Reservoir. Water delivered to the Arkansas
River for exchanges would be conveyed in a
new pipeline to the mouth of Fountain Creek,
instead of down Fountain Creek (Figure S-7).

Figure S-7. Schematic of Fountain Creek
Alternative.

All alternatives except the Participants’ Proposed Action
and Wetland Alternative would have a new terminal storage
reservoir located on Jimmy Camp Creek.
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Downstream Intake Alternative
(Alternative 6)
The Downstream Intake Alternative addresses
public interest in an alternative that uses an
untreated water intake downstream of Fountain
Creek. Untreated water would be stored in
Pueblo Reservoir, released from the dam, and
then diverted from the Arkansas River
downstream of Fountain Creek. This water
would be conveyed through a new pipeline and
pump stations to the proposed Jimmy Camp
Creek Reservoir, treated, and distributed to the
Participants’ customers (Figure S-8). The
water treatment plant would include advanced
treatment and would require partial (50
percent) reverse osmosis to provide acceptable
water quality to the Participants’ customers.
Colorado Springs’ reusable return flows would
be stored in the proposed Williams Creek
Reservoir prior to exchange down Fountain
Creek. Pueblo West would not participate in
SDS Project infrastructure if this alternative
were chosen.
Figure S-8. Schematic of Downstream Intake
Alternative.

All alternatives except the Wetland and Arkansas River
alternatives would have a return flow reservoir located
on Williams Creek.
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Highway 115 Alternative
(Alternative 7)
The Highway 115 Alternative would address
public and Participant interest in an alternative
that uses the Colorado 115 corridor for water
conveyance.
As with the No Action
Alternative, a new untreated water intake from
the Arkansas River would be constructed at the
Colorado 115 crossing near Florence.
Colorado Springs’ reusable return flows would
be stored in the proposed Williams Creek
Reservoir prior to exchange releases down
Fountain Creek. Exchanges would be made
from Fountain Creek and Pueblo Reservoir to
the upper Arkansas River Basin, and would be
primarily diverted by the Ark-Otero untreated
water intake. Excess exchanges would be
stored in the upper Arkansas River Basin
storage facilities or in Pueblo Reservoir
regulating storage.
The Highway 115
untreated water intake would be supplied by
releases from upper Arkansas River Basin
storage. An extension pipeline would be
constructed from the existing Fountain Valley
Authority pipeline, and would help increase
system flexibility for Colorado Springs by
permitting FVA water to be delivered to
Jimmy Camp Creek Reservoir through the new

Figure S-9. Schematic of Highway 115
Alternative.

untreated water pipeline (Figure S-9). Pueblo
West would not participate in SDS Project
infrastructure if this alternative were chosen.

The No Action and Highway 115 alternatives would divert water from the Arkansas River near the
existing Lester & Attebery Ditch diversion structure. The Wetland and Arkansas River alternatives
would incorporate a return flow pipeline that would discharge to the river at this location.
Source: CH2M HILL 2005.
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Summary of Costs
A summary of the estimated costs for each
alternative is shown in Table S-3. All of the
alternatives used the same assumptions and
unit prices. Each estimate is in 2007 dollars
and does not include any discounting of future
cash flows.

Affected Environment
Construction and operation of the SDS Project
alternatives
would
affect
various
environmental resources and geographical
areas differently. For example, effects on
upland vegetation would be limited to the
physical
disturbances
associated
with
construction of project facilities. Conversely,
effects on streamflow may be more widespread
due to the complex interaction of river and
stream diversions and water releases. The
methods
for
evaluating
environmental
resources also varied. For example, some
resources conducted field surveys while others
developed models based on historical and
simulated data. Specific methods for each
individual resource are outlined in the FEIS.
The area evaluated in the FEIS includes

substantial portions of the Arkansas River
Basin upstream of John Martin Reservoir, and
a small portion of the Western Slope. The
study area was divided into seven sub-areas to
facilitate data collection, focus assessment
efforts, and ensure that the areas most likely to
be potentially affected by the SDS Project
were thoroughly evaluated. The seven subareas are the Western Slope, Lake Fork Creek
and Lake Creek, Upper Arkansas River Basin,
Lower Arkansas River Basin, Fountain Creek
Basin, Denver Basin aquifers, and alternative
components (pipeline routes and reservoirs).
Boundaries for these areas were based on
major hydrologic boundaries and physical
locations of proposed SDS Project facilities.
The following subsections describe the subareas that compose the study area and identify
general categories of environmental resources
evaluated within each sub-area.
A map
showing the SDS Project study area is
presented in Figure S-11.
The Western Slope study area was defined
using results of the hydrologic model, which
simulates expected transmountain diversions
into the Arkansas River Basin. The Western
Slope study area includes the headwaters

Table S-3. Estimated Yield and Cost of the Alternatives.

Alternative

Estimated
Firm Yield
(ac-ft/yr)

Estimated
SMAPD
(ac-ft/yr)

Estimated
Capital Cost
(million)

Estimated
O&M Cost
2012-2046
(million)

Total
Estimated
Cost
(million)

1 - No Action Alternative

42,400

54,400

$1,307.3

$701.9

$2,000.9

2 - Participants’ Proposed Action

42,400

52,900

$1,090.9

$651.4

$1,742.3

3 - Wetland Alternative

74,900

69,300

$1,242.8

$866.8

$2,108.8

4 - Arkansas River Alternative

74,400

68,100

$1,239.4

$918.9

$2,158.3

5 - Fountain Creek Alternative

46,400

59,500

$1,247.9

$672.2

$1,920.1

6 - Downstream Intake Alternative

68,400

65,700

$1,274.2

$1,168.8

$2,443.0

7 - Highway 115 Alternative

37,900

47,200

$1,213.3

$671.3

$1,884.6

All costs, both capital and operation and maintenance (O&M), are in 2007 dollars and do not include any discounting of
future cash flows (they are not present worth costs).
Costs and yields are the total for all Participants combined.
Source: CH2M HILL 2008a.
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Williams Creek from the proposed Upper
region of the Colorado River Basin in eastern
Williams Creek Reservoir site to Fountain
Pitkin County and southeastern Eagle County.
Creek. This sub-area was evaluated for effects
Resources examined in the Western Slope
on water resources, water-dependent biological
include surface water hydrology and water–
resources,
wetland
and
dependent resources.
Figure S-11 through Figure S-16 are
riparian
resources,
recreation,
The most upstream sub-area located at the back of this document.
and socioeconomics.
in the Arkansas River Basin,
The Denver Basin aquifers would be affected
which includes Lake Fork between Turquoise
only by ground water withdrawals under the
Lake and the Arkansas River, Lake Creek
No Action Alternative. This sub-area was
between Twin Lakes and the Arkansas River,
evaluated for effects on ground water
and the associated reservoirs, was evaluated for
hydrology.
effects on water resources, wetland and
riparian resources, and aquatic life. Effects on
Areas immediately surrounding the alternative
other resources are not anticipated based on the
components make up the seventh sub-area.
hydrologic and water quality effects.
Physical facilities associated with the SDS
The upper Arkansas River Basin sub-area is
the river and adjacent communities between
Leadville and Pueblo Reservoir. This sub-area
was evaluated for effects on water resources,
wetland and riparian resources, aquatic life,
recreation, and socioeconomics. Effects on
other resources are not anticipated based on the
hydrologic and water quality effects.
The lower Arkansas River Basin sub-area is
the river and adjacent communities between
Pueblo Dam and Las Animas near the inlet to
John Martin Reservoir. This sub-area was
evaluated for effects on water resources,
wetland and riparian resources, aquatic life,
recreation (Pueblo Dam to Rocky Ford and
three off channel reservoirs only), and
socioeconomics. Effects on other resources are
not anticipated based on the hydrologic and
water quality effects.

Project alternatives (such as intakes, pipelines,
dams, and treatment plants) would have both
construction- and operations-related effects.
The environment affected due to the physical
footprint of the facilities includes all
construction corridors, all land and water
quality management buffers, and room for
siting uncertainty. The Participants developed
the footprints for the environmental studies
based on the current level of design of the
alternatives. The exact physical layout of the
infrastructure within the footprints will not be
determined until final design. Any significant
disturbance outside of the FEIS study area
would require additional NEPA analysis.

The Fountain Creek Basin sub-area includes
Monument Creek from Garden of the Gods
Road in Colorado Springs (the farthest
upstream point where most SDS Project return
flows would be discharged) to Fountain Creek,
Fountain Creek from Monument Creek to the
Arkansas River, Jimmy Camp Creek from the
proposed reservoir site to Fountain Creek, and
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Environmental
Consequences
Surface Water Hydrology
The hydrologic effects of each alternative, as it
compares to the No Action Alternative, would
vary primarily based on the location of the
untreated water intake, and whether the
alternative includes return flow storage or a
return flow pipeline. A summary of the direct
effects analysis is presented in Figure S-12.
The figure shows markers that depict effects
that have a greater than 10 percent reduction in
average annual streamflow (less than -10
percent), a 1 to 10 percent reduction in average
annual streamflow (-10 to -1 percent), 1 to 10
percent increase in average annual streamflow,
greater than 10 percent increase in average
annual streamflow, and no effect (-1 to 1
percent). The percentages were calculated as
the percent difference in streamflow at the
selected gage or the percent difference in
reservoir storage at the selected reservoir.
Based upon the modeling results, the following
summarizes general surface water hydrology
changes. Except as noted, comparisons in this
section are made using average annual
streamflow or reservoir contents as a measure.
Information on hydrology for wet and dry
years is provided in the FEIS.
Streamflow
Simulated average daily streamflow for gaging
stations on the Western Slope is presented in
Table S-4. None of the alternatives would
substantially change water diverted from the
Western Slope to the Arkansas River Basin;
thus, none of the alternatives would
substantially change streamflow or reservoir
contents in Western Slope streams and
reservoirs. Total Western Slope diversions for
the Action Alternatives would be slightly less
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than Western Slope diversions for the No
Action Alternative. There would be some
differences among alternatives in the timing of
Western Slope diversions, resulting in effects
on average monthly streamflow.
In
Homestake Creek, the Action Alternatives
except the Highway 115 Alternative generally
would result in slightly less streamflow, while
the Highway 115 Alternative would result in
slightly higher streamflow than the No Action
Alternative. In the Roaring Fork River, the
Action Alternatives except the Highway 115
Alternative generally would result in slightly
higher streamflow than the No Action
Alternative, while the Highway 115
Alternative would result in about the same
streamflow as the No Action Alternative. In
Ivanhoe Creek, the Action Alternatives
generally would result in about the same to
slightly higher streamflow as the No Action
Alternative.

Throughout this document, effects of the No
Action Alternative are compared to Existing
Conditions, and effects of the Action Alternatives
are compared to the No Action Alternative.
Except as noted, effects include both direct and
indirect effects. Direct effects are those that
would be the direct result of implementing one of
the alternatives (e.g., construction of pipelines,
reservoirs, or other permanent structures).
Indirect effects are those that are projectinduced, but occur later in time or are farther
removed in distance (e.g., changes in fish habitat
from altered streamflow in area creeks).
Cumulative effects, which are those effects of
the SDS Project alternatives in combination with
other past, present, and reasonably foreseeable
actions, are discussed in the FEIS. Those
effects are, in general, comparable between
alternatives to the direct and indirect effects
reported throughout this document.

to the releases from Twin Lakes that are
required in the No Action Alternative and the
Highway 115 Alternative to fill the untreated
water intake.

Simulated average daily streamflow at gaging
stations within the Arkansas River Basin are
presented in Table S-5.
None of the
alternatives would cause a substantial change
in streamflow on the Arkansas River upstream
of the confluence of Lake Creek compared to
Existing Conditions. The Arkansas River
between the confluence of Lake Creek and the
Arkansas River, and where the Ark-Otero
Intake diverts near the Arkansas River at
Granite Gage would have greater streamflow
for the No Action Alternative compared to
Existing Conditions. The Action Alternatives,
except the Highway 115 Alternative, would
have less streamflow compared to the No
Action Alternative because operations would
be similar to Existing Conditions for these
alternatives. The Highway 115 Alternative
would have slightly greater streamflows than
the No Action Alternative. This would be due

For the Arkansas River between the Ark-Otero
Intake and the Highway 115 Intake near
Florence, there would be little difference in
streamflow between the No Action Alternative
and Existing Conditions because the increased
exchanges through this reach would be offset
by the increased releases from upper basin
storage.
All Action Alternatives would
slightly decrease streamflow relative to the No
Action Alternative due to fewer releases from
reservoirs in the upper Arkansas River Basin.

Downstream
Intake
Alternative

Highway 115
Alternative

Fountain
Creek
Alternative

19

19

19

19

19

20

75

69

73

73

73

72

73

70

5

5

5

5

6

5

-1

0

0

-1

-1

1

4

4

4

3

4

1

----0
0
Difference in Streamflow (%) [(Alternative-Alternative 1) / Alternative 1]
Homestake Creek at Gold Park
-----3%
-2%
Roaring Fork River above Difficult Creek
near Aspen
----5%
6%
Ivanhoe Creek near Nast
----3%
5%

0

0

0

0

-2%

-3%

-3%

4%

6%

5%

6%

1%

5%

4%

8%

Ivanhoe Creek near Nast

6
5
Difference in Streamflow (cfs) (Alternative - Alternative 1 )
Homestake Creek at Gold Park
----Roaring Fork River above Difficult Creek
near Aspen
Ivanhoe Creek near Nast

---

---

Wetland
Alternative

20

Roaring Fork River above Difficult Creek
near Aspen

No Action
Alternative

20

Location
Simulated Streamflow (cfs)
Homestake Creek at Gold Park

Existing
Conditions

Arkansas
River
Alternative

Participants’
Proposed
Action

Table S-4. Average Annual Simulated Streamflow – Western Slope.

1%
Note: cfs = cubic feet per second. All values at simulated 2046 demands.
Western Slope streamflow and differences in cfs are rounded values to reflect accuracy of measurements and
calculations. Percent differences are based on unrounded values to reflect relative differences between alternatives.
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Downstream
Intake
Alternative

Highway 115
Alternative

Fountain
Creek
Alternative

172

169

169

172

171

241

417

354

349

349

354

353

424

Arkansas River Near Wellsville

677

685

678

674

674

678

677

682

Arkansas River At Portland

766

703

769

858

858

768

767

692

Arkansas River Above Pueblo

631

562

547

635

717

547

627

552

Wetland
Alternative

235

352

No Action
Alternative

172

Arkansas River At Granite

Location
Simulated Streamflow (cfs)
Lake Creek Below Twin Lakes
Reservoir

Existing
Conditions

Arkansas
River
Alternative

Participants’
Proposed
Action

Table S-5. Average Simulated Streamflow – Arkansas River Basin.

Arkansas River Near Avondale

971

961

951

953

953

956

949

955

Arkansas River At Las Animas

321

310

310

313

314

312

309

309

Fountain Creek At Security

170

234

235

141

141

235

236

235

Fountain Creek At Pueblo

188

249

253

168

168

171

256

254

Jimmy Camp Creek At Fountain

2

8

8

8

8

8

8

8

Williams Creek at Mouth

0

0

0

0

0

0

0

0

Difference in Streamflow (cfs) (Alternative - Alternative 1 )
Lake Creek Below Twin Lakes
----Reservoir

-63

-67

-67

-63

-64

5

Arkansas River At Granite

-63

-68

-68

-63

-64

7

---

---

Arkansas River Near Wellsville

---

---

-7

-11

-11

-7

-8

-3

Arkansas River At Portland

---

---

66

155

155

65

64

-11

Arkansas River Above Pueblo

---

---

-15

72

154

-15

65

-11

Arkansas River Near Avondale

---

---

-11

-9

-8

-6

-12

-6

Arkansas River At Las Animas

---

---

0

3

4

2

-1

-1

Fountain Creek At Security

---

---

0

-93

-93

0

1

1

Fountain Creek At Pueblo

---

---

4

-81

-81

-78

7

5

Jimmy Camp Creek At Fountain

---

---

0

0

0

0

0

0

Williams Creek at Mouth

---

---

0

0

0

0

0

0

Difference in Streamflow (%) [(Alternative-Alternative 1) / Alternative 1]
Lake Creek Below Twin Lakes
-----27%
-28%
Reservoir

-28%

-27%

-27%

2%

Arkansas River At Granite

---

---

-15%

-16%

-16%

-15%

-15%

2%

Arkansas River Near Wellsville

---

---

-1%

-2%

-2%

-1%

-1%

0%

Arkansas River At Portland

---

---

9%

22%

22%

9%

9%

-2%

Arkansas River Above Pueblo

---

---

-3%

13%

27%

-3%

11%

-2%

Arkansas River Near Avondale

---

---

-1%

-1%

-1%

-1%

-1%

-1%

Arkansas River At Las Animas

---

---

0%

1%

1%

1%

0%

0%

Fountain Creek At Security

---

---

0%

-40%

-40%

0%

1%

0%

Fountain Creek At Pueblo

---

---

2%

-33%

-33%

-31%

3%

2%

Jimmy Camp Creek At Fountain

---

---

0%

0%

0%

0%

0%

0%

Williams Creek at Mouth

---

---

0%

0%

0%

0%

0%

0%

Note: cfs = cubic feet per second. All values at simulated 2046 demands.
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Alternatives would range from decreases in
Effects on the UAVFMP also were evaluated.
streamflow for alternatives that include return
Neither the No Action Alternative nor the
flow releases to Fountain Creek and upstream
Participants’ Proposed Action was simulated to
intakes (Participants’ Proposed Action,
include participation in the program by the
Fountain Creek Alternative, and Highway 115
Participants. Overall, all of the alternatives,
Alternative), to increases in streamflow for the
including the Participants’ Proposed Action
alternatives that include the Highway 115
would meet the target flows slightly more
Return Flow Pipeline (Wetland and Arkansas
frequently than the No Action Alternative.
River alternatives) or an untreated water intake
The exception is that the Participants’
downstream
of
the
Proposed Action would
meet the recreational Growth is not a direct or indirect effect of confluence (Downstream
target flow (700 cfs) about the SDS Project. However, because the Intake Alternative). The
3 percent less time than source of water to fill SDS is mostly alternatives with return
the No Action Alternative comprised of reusable return flows, the flow releases to Fountain
hydrologic
modeling
assumed
that
and
upstream
and the other Action additional municipal demands were Creek
intakes rely on exchanges,
Alternatives.
present within the SDS Project delivery
which result in decreased
area
to
both
consume
and
generate
return
Streamflow
in
the
flows from those deliveries. Therefore, the
streamflow within the
Arkansas River from the direct and indirect effects hydrologic
exchange reach, to take
Highway 115 Intake to analysis and analyses of water-dependent
delivery of reusable return
Pueblo Reservoir in the resources show effects of additional return
flows through the SDS
No Action Alternative flows even though they are generated by
intake or into regulating
would be lower than growth that is only considered under the
storage.
Existing Conditions due to cumulative effects analysis.
For the Arkansas River
the increased exchanges to
downstream of the Fountain Creek confluence
the upper basin.
All of the Action
to the Colorado Canal outlet, the No Action
Alternatives, except the Highway 115
Alternative would slightly decrease streamflow
Alternative, would increase streamflow relative
compared to Existing Conditions due to
to the No Action Alternative due to fewer
increased exchanges through this reach. The
exchanges to the upper basin. Larger increases
Action Alternatives would have greater
in streamflow would occur for alternatives that
exchanges, thus slightly lower streamflow,
would include the Highway 115 Return Flow
when compared to the No Action Alternative.
Pipeline with a downstream intake (Wetland
and Arkansas River alternatives).
The
Streamflow in the Arkansas River downstream
Highway 115 Alternative would have slightly
of the Colorado Canal outlet in the No Action
more exchanges to the upper basin than the No
Alternative would be slightly less than Existing
Action Alternative resulting in decreased
Conditions. Streamflow effects for Action
streamflow.
Alternatives compared with the No Action
In the reach from the Arkansas River at Pueblo
Reservoir to Fountain Creek, the No Action
Alternative streamflow would be lower than
for Existing Conditions due to increased
exchanges through the reach to the upper
basin. Streamflow effects for the Action

Alternative would range from slight increases
in streamflow for the alternatives that include a
Highway 115 Return Flow Pipeline (Wetland
and Arkansas River alternatives) to nearly the
same or slight decreases in streamflow for the
other alternatives.
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In Fountain Creek downstream of Colorado
Springs’ Las Vegas Street Wastewater
Treatment Facility (LVSWWTF), the No
Action Alternative would increase streamflow
due to increased simulated demands and
effluent from the LVSWWTF in 2046
compared to 2006 Existing Conditions
demand. For alternatives with a return flow
pipeline to the Arkansas River at Colorado 115
(Wetland and Arkansas River alternatives),
streamflow downstream of the LVSWWTF
would be less than the streamflow in the No
Action Alternative. For the Fountain Creek
Alternative, which includes a return flow
pipeline from return flow storage to the mouth
of Fountain Creek, streamflow would be
similar to No Action Alternative upstream of
the Chilcotte Ditch diversion, and lower
downstream of the Chilcotte Ditch diversion.
For alternatives with the Williams Creek
Return
Flow
Conveyance
Pipeline
(Participants’ Proposed Action, Downstream
Intake, and Highway 115 alternatives), average
annual streamflow in Fountain Creek would be
nearly the same as the No Action Alternative.
For the Participants’ Proposed Action and
Highway 115 alternatives, average monthly
streamflow would be higher than the No
Action Alternative during months when return
flow storage releases would be made to
Fountain Creek and lower during months when
reusable return flows are stored in return flow
storage.
Compared to Existing Conditions, streamflow
in Jimmy Camp Creek would be greater for the
No Action Alternative due to increased nonsewered return flows from development
serviced by the proposed SDS water treatment
plant. All Action Alternatives would have
identical simulated streamflow as the No
Action Alternative, and no effect when
compared with the No Action Alternative.
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Because none of the alternatives would include
operational releases of stored water to
Williams Creek, there would be no effect on
average annual or monthly streamflow in
Williams Creek downstream of Upper
Williams Creek Reservoir or Williams Creek
Reservoir. Seepage likely would occur from
both reservoirs. Seepage from the reservoirs
would be relatively low, and seepage data were
not included in the Daily Model. Additionally,
there may be some effects due to incidental
flood attenuation during peak flow events.
Reservoirs
Simulated average daily reservoir volumes
within the study area are presented in Table S6. On the Western Slope, the No Action
Alternative would reduce average reservoir
contents in Homestake Reservoir. The Action
Alternatives would have the same to slightly
higher average reservoir contents than the No
Action Alternative.
In the upper Arkansas Basin, the No Action
Alternative would have lower average
reservoir contents than Existing Conditions
due to increased deliveries for higher
municipal demands. All Action Alternatives
would have slightly lower contents in
Turquoise Lake than the No Action
Alternative. The Action Alternatives except
the Highway 115 Alternative would have
higher contents in Twin Lakes than the No
Action Alternative.
The Highway 115
Alternative would have only slightly higher
contents in Twin Lakes than the No Action
Alternative.
The No Action Alternative would have less
storage in Pueblo Reservoir when compared
with Existing Conditions. Except for the
Arkansas River Alternative, the Action
Alternatives would have slightly lower average

Turquoise Lake

15,800

16,400

16,500

15,500

16,100

Highway 115
Alternative

Downstream
Intake
Alternative

Fountain
Creek
Alternative

15,600

Arkansas
River
Alternative

No Action
Alternative

18,800

Wetland
Alternative

Existing
Conditions

Location
Storage (ac-ft)
Homestake Reservoir

Participants’
Proposed
Action

Table S-6. Average Simulated Reservoir Storage Volumes.

17,200

90,300

89,900

88,200

89,000

89,000

88,700

88,500

88,700

Twin Lakes

111,700

101,600

106,900

108,500

108,300

106,100

107,900

102,100

Pueblo Reservoir

170,700

159,300

153,200

158,700

161,000

156,600

147,800

154,600

Total Fry-Ark

372,700

350,800

348,300

356,200

358,300

351,400

344,200

345,400

6,300

6,300

4,400

4,600

4,600

4,800

5,100

5,900

25,600

26,300

23,500

21,600

21,500

24,700

24,400

27,600

31,900

32,600

27,900

26,200

26,100

29,500

29,500

33,500

3,400

3,700

3,000

2,900

2,900

3,000

2,900

3,000

Difference in Storage (ac-ft) (Alternative – Alternative 1)
Homestake Reservoir
----200

800

900

-100

500

1,600

Lake Henry
Lake Meredith
Total Colorado Canal
Holbrook Reservoir

Turquoise Lake

---

---

-1,700

-900

-900

-1,200

-1,400

-1,200

Twin Lakes

---

---

5,300

6,900

6,700

4,500

6,300

500

Pueblo Reservoir

---

---

-6,100

-600

1,700

-2,700

-11,500

-4,700

Total Fry-Ark

---

---

-2,500

5,400

7,500

600

-6,600

-5,400

Lake Henry

---

---

-1,900

-1,700

-1,700

-1,500

-1,200

-400

Lake Meredith

---

---

-2,800

-4,700

-4,800

-1,600

-1,900

1,300

---

---

-4,700

-6,400

-6,500

-3,100

-3,100

900

---

---

-700

-800

-800

-700

-800

-700

Total Colorado Canal
Holbrook Reservoir

Difference in Storage (ac-ft) [(Alternative – Alternative 1) / Alternative 1]
Homestake Reservoir

---

---

1%

5%

6%

-1%

3%

10%

Turquoise Lake

---

---

-2%

-1%

-1%

-1%

-2%

-1%

Twin Lakes

---

---

5%

7%

7%

4%

6%

0%

Pueblo Reservoir

---

---

-4%

0%

1%

-2%

-7%

-3%

Total Fry-Ark

---

---

-1%

2%

2%

0%

-2%

-2%

Lake Henry

---

---

-30%

-27%

-27%

-24%

-19%

-6%

Lake Meredith

---

---

-11%

-18%

-18%

-6%

-7%

5%

---

---

-14%

-20%

-20%

-10%

-10%

3%

---

---

-19%

-22%

-22%

-19%

-22%

-19%

Total Colorado Canal
Holbrook Reservoir

Note: ac-ft = acre feet. All values at simulated 2046 demands
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reservoir contents in Pueblo Reservoir than the
No Action Alternative. This is because the
WWSP would be able to store more water in
Pueblo Reservoir under the No Action
Alternative, and because demands from storage
would be slightly less for the No Action
Alternative due to increased availability of
reusable return flows that could not be stored
by the Participants. These changes offset the
increased storage in Excess Capacity accounts
by the Participants for all Action Alternatives.
Colorado Canal Reservoirs would have slightly
higher average monthly storage volumes under
the No Action Alternative compared to
Existing Conditions.
Slightly more of
Colorado Springs’ reusable return flows would
be stored in the Colorado Canal Reservoirs due
to lack of long-term excess capacity storage in
the No Action Alternative. Average monthly
storage volumes would be lower than the No
Action Alternative for all Action Alternatives
except the Highway 115 Alternative due to
decreased storage of reusable return flows.
The Highway 115 Alternative would have
slightly higher average Colorado Canal storage
contents due to differences in the timing of
exchanges.
The No Action Alternative would have slightly
higher average annual storage volumes in
Holbrook Reservoir compared to Existing
Conditions. The Action Alternatives would
have lower simulated storage volumes than No
Action Alternative.
As with the other
reservoirs, the return flows that could not be
stored in Williams Creek Reservoir or
exchanged to the upper basin in the No Action
Alternative would result in increased storage in
Holbrook Reservoir due to Colorado Springs’
operations of its Restoration of Yield storage
account
compared
with
the
Action
Alternatives. There would only be minor
differences in storage volumes among Action
Alternatives.
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Ground Water Hydrology
Ground water levels for the Fountain Creek
alluvial aquifer near Fountain and the
Widefield Aquifer near Security would be
lower for the No Action Alternative than for
Existing Conditions because alluvial ground
water pumping would be implemented for
these communities under the No Action
Alternative. Security would pump about 3,400
ac-ft/yr from the Widefield Aquifer for the No
Action Alternative (compared to 2,800 ac-ft/yr
for Existing Conditions), which would result in
about 4 feet of drawdown relative to Existing
Conditions.
Fountain would pump about
11,200 ac-ft/yr from the Fountain Creek
alluvial aquifer for the No Action Alternative
(compared to 1,300 ac-ft/yr for Existing
Conditions), which would result in drawdown
effects of about 17 feet relative to Existing
Conditions. Because the exact design of the
wellfields is unknown, the worst-case scenario
of a single well (which would produce the
most aquifer drawdown) was assumed for
Security and for Fountain.
Alluvial ground water effects would also occur
at the Williams Creek Reservoir site for the No
Action Alternative relative to Existing
Conditions (up to 20 foot higher ground water
levels for the No Action Alternative). Alluvial
ground water levels at the Williams Creek
Reservoir site would be the same as the No
Action Alternative for all Action Alternatives
except for the Wetland Alternative and the
Arkansas River Alternative, which do not
include the reservoir.
There would be
negligible effects for the remaining Action
Alternatives relative to the No Action
Alternative.
For the No Action Alternative, Colorado
Springs would pump Denver Basin ground
water starting in 2044 (112 ac-ft/yr) increasing
to the maximum pumping in 2046 (5,040 acft/yr). Effects on Denver Basin ground water

levels as a result of Colorado Springs’ No
Action Alternative would be maximum
drawdowns at some locations of 63 feet for the
Denver Aquifer, 314 feet for the Arapahoe
Aquifer, and 553 feet for the Laramie-Fox
Hills Aquifer relative to Existing Conditions.
Average drawdown associated with Colorado
Springs’ No Action Alternative pumping
would be 0 feet for the Denver Aquifer, 23 feet
for the Arapahoe Aquifer, and 21 feet for the
Laramie-Fox Hills Aquifer for the No Action
Alternative relative to Existing Conditions.
Denver Basin ground water levels for the
Action Alternatives would the same as the
Existing Conditions ground water levels
because there would be no SDS Project Denver
Basin ground water pumping under the Action
Alternatives.
Water Quality
The water quality effects of each alternative
would vary primarily based on the
configuration of return flow conveyance.
Alternatives including the Highway 115
Return Flow Pipeline (Wetland and Arkansas
River alternatives) would have the most
serious adverse effects. The Eastern Return
Flow Pipeline (Fountain Creek Alternative)
generally would have minor beneficial water
quality effects.
Direct effects on water quality are summarized
in Figure S-13 and Figure S-14. Changes in
streamflow often directly affect concentrations
of water quality indicators.
All of the
alternatives would likely result in higher
streamflows and higher nutrient concentrations
in certain stream segments due to increased
return flows in 2046 compared to Existing
Conditions.
Generally, the Wetland and
Arkansas River alternatives would result in
minor adverse effects on water quality in the
Arkansas River from Florence through Pueblo
due to the conveyance of return flows from the

Fountain Creek Basin to the upper Arkansas
River.
Slightly higher concentrations of
parameters such as nutrients, algae, salinity,
and selenium would adversely affect the water
quality in Pueblo Reservoir. Water quality
standards (WQS) from Florence through
Pueblo Reservoir would likely still be attained.
Between Pueblo Reservoir and Fountain
Creek, naturally elevated concentrations of
selenium (CDPHE 2008) would be moderately
increased by all alternatives except the
Arkansas River Alternative due to reduced
streamflows. The chronic WQS for selenium
is exceeded in this reach for Existing
Conditions and would continue to be exceeded
for all alternatives.
The No Action, Wetland, Arkansas River, and
Fountain Creek alternatives may cause minor
increases in salinity in different reaches of
Fountain
Creek,
potentially
affecting
municipal and agricultural uses of water. The
Wetland and Arkansas River alternatives may
slightly reduce concentrations of suspended
sediment and nutrients in Fountain Creek due
to lower wastewater effluent flows, but slightly
increase bacteria (E. coli) densities.
By
diverting reusable return flows away from
Fountain Creek, the Wetland, Arkansas River,
and Fountain Creek alternatives would
increase dissolved selenium concentrations in
Fountain Creek. Conversely, the increased
return flows in Fountain Creek in the No
Action, Participants’ Proposed Action,
Downstream Intake, and Highway 115
alternatives may result in slightly lower
dissolved selenium and higher suspended
sediment concentrations in Fountain Creek and
higher total recoverable iron concentrations in
the lower Arkansas River.
None of the alternatives would substantially
affect water quality on the Western Slope or
effluent limits for wastewater treatment
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facilities on Fountain Creek or the Arkansas
River.
Flood Hydrology and
Floodplains
Effects of all alternatives would be beneficial
(i.e., peak flows and floodplain stages and
widths would be reduced) as a result of
construction of the proposed reservoirs.
Although none of the reservoirs would have
dedicated flood control space, some incidental
attenuation of flood flows would occur. The
most substantial direct and indirect effects
would occur for alternatives with Williams
Creek Reservoir (No Action, Participants’
Proposed Action, Fountain Creek, Downstream
Intake, and Highway 115 alternatives). For
these alternatives, peak flows and floodplain
stage and width would be reduced relative to
Existing Conditions. The incidental flood
control benefit of Williams Creek Reservoir
would carry downstream in Fountain Creek
and the Arkansas River. Although the direct
and indirect effects would be primarily
beneficial, there may also be minor channel
encroachment (e.g., growth of riparian
vegetation along the streambank) that may
reduce channel capacity over time as reduced
flood flows increase the ability for vegetation
to establish.
Inundation associated with the proposed
reservoirs also would be a direct effect of the
SDS Project. Inundation at the reservoir sites
would affect floodplains by increasing the
width and stage of the floodplain area at the
reservoir sites. Jimmy Camp Creek Reservoir
would inundate about 700 acres under
maximum flood conditions for the No Action,
Arkansas River, Fountain Creek, Downstream
Intake, and Highway 115 alternatives. Upper
Williams Creek Reservoir would inundate
about 870 acres for the Participants’ Proposed
Action and Wetland alternatives. Williams
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Creek Reservoir would inundate about 1,340
acres for No Action, Participants’ Proposed
Action, Fountain Creek, Downstream Intake,
and Highway 115 alternatives.
Effects of a potential dam failure at any of the
proposed SDS reservoirs would include major
flood inundation and potentially substantial
loss of life and property damage. However,
there would be a low probability of an actual
dam failure because the proposed reservoirs
would be designed and constructed according
to the Colorado State Engineer’s Office dam
safety criteria. Under the unlikely event of a
dam failure, there would be substantial flood
inundation downstream of the failure,
including flooding within the Colorado Centre
Metropolitan District, the city of Fountain, and
the city of Pueblo. The maximum peak
discharge rates for dam failure would be about
(CH2M HILL 2008b):
•

460,000 cfs for Jimmy Camp Creek
Reservoir
• 450,000 cfs for Upper Williams Creek
Reservoir
• 340,000 cfs for Williams Creek
Reservoir, and
• 550,000 cfs for sequential failure of
Upper Williams Creek and Williams
Creek reservoirs.
Time to maximum peak discharge in the
metropolitan areas downstream of the dams
would range from about 3 to 6 hours after the
dam breach.
Geomorphology
The differences in hydrology among the
alternatives generally would result in effects on
geomorphology (processes affecting stream
channel stability) when compared to the No
Action Alternative.
A summary of the
geomorphic effects is presented in Figure S-15.

Geomorphic effects on Western Slope streams,
Lake Creek, and the Arkansas River would be
negligible to minor.
For Fountain Creek from Colorado Springs to
Williams Creek, moderate to major erosion for
the No Action Alternative compared to
Existing Conditions would occur as a result of
higher baseflows associated with increased
return flows from Colorado Springs. There
would be no effects for the Action Alternatives
relative to the No Action Alternative for this
reach.
For Fountain Creek from Williams Creek to
the Arkansas River, moderate sedimentation
would occur for the No Action Alternative
relative to Existing Conditions because of a
decrease in peak flow associated with Williams
Creek Reservoir. Major sedimentation would
occur for the Wetland, Arkansas River, and
Fountain Creek alternatives relative to the No
Action Alternative because of a decrease in
streamflow in Fountain Creek downstream of
Fountain associated with diversion of Colorado
Springs’ return flows to return flow pipelines.

For Fountain Creek downstream of Williams Creek,
moderate sedimentation would occur for the No Action
Alternative relative to Existing Conditions. Relative to
the No Action Alternative, the Wetland, Arkansas River,
and Fountain Creek alternatives would have major
sedimentation in this reach while the remaining Action
Alternatives would have no effects.

For alternatives containing Williams Creek Reservoir, a
pipeline would convey return flows rather than using the
existing channel downstream of the Williams Creek
Reservoir site.

There would be no effects for the other Action
Alternatives relative to the No Action
Alternative for this reach.
Major erosion would occur in Jimmy Camp
Creek for the No Action Alternative relative to
Existing Conditions because of an increase in
baseflow associated with non-sewered return
flows from future development within the
watershed. This growth-related effect would
be a result of an increase in the Participants’
return flows relative to Existing Conditions.
Relative to the No Action Alternative,
geomorphic effects would be negligible for the
Action Alternatives.
Major erosion would occur for Williams Creek
for the Wetland and Arkansas River
alternatives relative to the No Action
Alternative because of increased peak flows
associated with the lack of Williams Creek
Reservoir for the Wetland and Arkansas River
alternatives. However, this major increase
would not occur relative to Existing
Conditions, and peak flow sediment transport
capacity for the Wetland and Arkansas River
alternatives would be the same as Existing
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Conditions. Minor sedimentation would occur
for the No Action Alternative relative to
Existing Conditions because of decreased peak
flow sediment transport capacity.
Aquatic Life
All alternatives would result in a combination
of beneficial and adverse effects on aquatic life
throughout the analysis area (Figure S-16).
Most of the effects would be indirect effects,
through changes in streamflow or reservoir
operation. Direct effects would be limited to
the inundation of the stream channel with the
proposed reservoirs. For convenience, both
indirect and direct effects have been combined
and referred to as direct effects.
The
differences in hydrology among the alternatives would generally result in negligible or
minor effects on fish and invertebrates. A few
moderate or major beneficial or adverse effects
also would occur in some segments of the
analysis area with some alternatives, which are
summarized below.
In most Western Slope streams, there would be
negligible effects of increased diversions and
lower streamflows with all alternatives. In the
Roaring Fork River and Ivanhoe Creek, there
would be minor beneficial or minor adverse
effects with some alternatives. In Homestake
Reservoir, the No Action Alternative would
have a moderate adverse effect with a lower
volume of stored water compared to Existing
Conditions. The Highway 115 Alternative
would have a minor beneficial effect on the
reservoir compared to the No Action
Alternative with more storage of water.
In Lake Creek, the No Action Alternative
would have a moderate beneficial effect with
more favorable winter streamflows compared
to Existing Conditions.
All Action
Alternatives except the Highway 115
Alternative would have much lower winter
streamflows and moderate adverse effects
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compared to the No Action Alternative. These
differences may result in fewer species and
lower abundance of fish and invertebrates for
these alternatives.
In most segments of the Arkansas River, there
would be negligible to minor beneficial and
adverse effects on aquatic life. The Wetland
and Arkansas River alternatives would have
moderate beneficial effects compared to the No
Action Alternative in the river downstream of
the Highway 115 Return Flow Pipeline with
higher winter streamflows, higher nutrient
concentrations,
and
moderated
water
temperatures with fewer fluctuations. These
two alternatives would increase biological
productivity in the segment of the river
upstream of Pueblo Reservoir. The No Action
Alternative would have a moderate adverse
effect on aquatic resources in the Arkansas
River between Wildhorse Creek and Fountain
Creek compared to Existing Conditions with
zero-streamflow days in most years and less
favorable winter streamflows. The Arkansas
River Alternative would have more favorable
winter streamflows and no zero-streamflow
days, resulting in a moderate beneficial effect
compared to the No Action Alternative. The
Highway 115 Alternative would have a
moderate adverse effect on the Arkansas River
from Pueblo Dam to Fountain Creek with
lower winter streamflows compared to the No
Action Alternative.
In Fountain Creek, the alternatives would
result in a range of streamflows and effects.
Most of the effects would be negligible or
minor. The No Action Alternative would
result in higher streamflows and minor to
moderate adverse effects compared to Existing
Conditions in all four segments of Fountain
Creek. The Wetland and Arkansas River
alternatives would have lower streamflows and
moderate adverse effects in Segments 1 and 3
(Segments are depicted on Figure S-16) and

the Fountain Creek Alternative would have a
moderate adverse effect in Segment 3 with less
habitat availability compared to the No Action
Alternative.
In Segment 4 of Fountain Creek, the
Participants’ Proposed Action and Highway
115 alternatives would have moderate adverse
effects, compared to the No Action
Alternative, with lower fish habitat availability
due to releases from Williams Creek
Reservoir. The higher streamflows in this
reach and resulting higher water velocities
would reduce habitat availability for shiners,
the smaller life stages of white sucker, and
other small-bodied fishes and invertebrates,
especially in wet and dry years. The Wetland,
Arkansas River, and Fountain Creek
alternatives would have greater habitat
availability and moderate beneficial effects
compared to the No Action Alternative.
In Jimmy Camp Creek, streamflows would be
perennial due to non-sewered return flows
from development along sections of the stream
downstream of Bradley Road that are now dry
much of the time. This growth-related effect is
a result of an increase in the Participants’
return flows relative to Existing Conditions
Perennial streamflows would be a major
beneficial effect of the No Action Alternative
compared to Existing Conditions. All Action
Alternatives would have similar hydrology to
the No Action Alternative. Because of the
non-sewered return flows in Jimmy Camp
Creek,
all
alternatives
would
allow
invertebrates and probably fish to become
established in this section of the stream that is
currently dry between Bradley Road and
Fountain.
None of the alternatives would affect aquatic
resources in Williams Creek.
In Pueblo Reservoir, the alternatives would
have effects varying from moderate beneficial

to moderate adverse. In Lake Henry, most
Action Alternatives would have major adverse
effects compared to the No Action Alternative
with more severe drawdowns.
In Lake
Meredith, the Action Alternatives would have
effects ranging from minor adverse to
negligible and minor beneficial. The Action
Alternatives would have moderate adverse
effects compared to the No Action Alternative
in Holbrook Reservoir.
The creation of the Upper Williams Creek or
Jimmy Camp Creek terminal storage reservoir
would represent major beneficial effects for the
No Action Alternative compared to Existing
Conditions. The reservoir would be open to
the public and would be suitable for supporting
recreational fishing.
The Williams Creek Reservoir would be full
for much of the year under the No Action
Alternative and would support fish and
invertebrates, representing a major beneficial
effect compared to Existing Conditions. This
reservoir likely would be closed to the public
and would not have a recreational fishery. All
other alternatives would have much less
storage or would not include this reservoir and
would represent moderate to major adverse
effects compared to the No Action Alternative.
Wetlands, Waters, and
Riparian Vegetation
All alternatives would affect wetlands, waters,
and riparian resources. Although diversions
from Western Slope streams, including the
Homestake Creek and its tributaries, the
Fryingpan River and its tributaries, and the
Roaring Fork River and its tributaries, would
reduce streamflow, the effects on wetland and
riparian vegetation associated with these
streams would be negligible. This is because
effects on ground water, peak flows,
floodplains, and geomorphology would be
negligible for Western Slope streams.
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There may be some increase in willowdominated riparian vegetation from reduced
streamflow as vegetation encroaches into the
channel, a beneficial effect for all alternatives.
Because of the lack of wetland and riparian
vegetation at Homestake Reservoir, the effects
from the increased diversions would be
negligible. Similarly, effects on wetland and
riparian vegetation at Pueblo Reservoir, Lake
Henry, Lake Meredith, and Holbrook
Reservoir would be negligible for all
alternatives.
The No Action Alternative would have 25.6
acres of direct effects on wetlands, the greatest
effect on wetlands of the alternatives. The
Participants’ Proposed Action would directly
affect 16.3 acres of wetlands, 9.3 acres less
than the No Action Alternative.
Direct
wetland effects would be similar for the
Fountain Creek Alternative (21.8 acres),
Downstream Intake Alternative (21.5 acres),
and Highway 115 Alternative (21.1 acres) –
about 4 acres less than the No Action
Alternative. The Wetland Alternative would
have the fewest direct effects on wetlands with
7.0 acres (18.6 acres less than the No Action
Alternative), followed by the Arkansas River
Alternative with 11.3 acres (14.3 acres less
than the No Action Alternative).

The jurisdictional status of wetlands (either
subject to Corps jurisdiction or isolated) was
preliminarily determined. The No Action,
Arkansas River, Fountain Creek, Downstream
Intake, and Highway 115 alternatives would
have between 6 and 8 acres of permanent
effects on potentially jurisdictional wetlands.
The Participants’ Proposed Action would
permanently affect 1.4 acres of potentially
jurisdictional wetlands, about 5.7 acres less
than the No Action Alternative, while the
Wetland Alternative would permanently affect
0.6 acre of potentially jurisdictional wetlands,
6.5 acres less than the No Action Alternative.
Table S-7 lists the acreage of wetlands affected
by wetland functional category. Category I
wetlands are the highest quality wetlands;
Category IV wetlands are the lowest (Berglund
1999). The No Action Alternative would
affect 0.5 acre of Category I wetlands; none of
the Action Alternatives would affect Category
I wetlands. Most of the effects would be on
Category III wetlands and would range from
2.7 acres for the Wetland Alternative to 22
acres for the No Action Alternative.
Temporary, short-term wetland effects, such as
at pipeline crossings, would require on-site
restoration of wetlands that provide similar
functions and values. Permanent wetland

0.0

Downstream
Intake
Alternative

0.0

Wetland
Alternative

Participants’
Proposed
Action

0.0

Fountain
Creek
Alternative

0.5

Arkansas
River
Alternative

I

No Action
Alternative

Wetland
Functional
Category

Existing
Conditions

Table S-7. Direct Effects on Each Wetland Functional Category by Alternative.

0.0

0.0

0.0

II

1.5

2.1

1.6

0.2

1.9

1.7

0.8

III

22.0

12.1

2.7

8.6

17.9

18.0

18.9

IV

1.6

2.1

2.7

2.5

2

1.8

1.4

Total
25.6
16.3
7.0
11.3
21.8
21.5
21.1
Source: GIS analysis for analysis area. Effects of Action Alternatives are not relative to the No Action Alternative.
All units are in acres and rounded to the nearest 0.1.
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the Participants’ Proposed Action and
Arkansas River alternatives, both with 9 miles
of effect on streambed length.

All alternatives would affect wetlands, such as these in
Williams Creek. The Wetland Alternative would affect the
least amount at 7.0 acres, while the No Action,
Participants’ Proposed Action, Downstream Intake, and
Highway 115 alternatives would all affect more than 20
acres.

effects would require on-site or off-site
compensatory mitigation. The Downstream
Intake Alternative would have about 19.7 acres
of permanent wetland effects, the highest of
the alternatives, followed by the Fountain
Creek Alternative with 19.5 acres and the No
Action and Highway 115 alternatives, both
with 19.1 acres of permanent direct wetland
effects. The Participants’ Proposed Action
would have fewer permanent wetland effects
with 13.4 acres.
The Arkansas River
Alternative would have 6.8 acres of permanent
wetland effects, and the Wetland Alternative
would have the fewest permanent wetland
effects with 1.4 acres.
Direct effects on waters (streambed length)
would vary considerably among alternatives.
The greatest effect on streambed length, 12
miles for the No Action and the Highway 115
alternatives, would be 5 miles more than the
Wetland Alternative, the alternative with the
fewest effects on streambed length. The
Fountain Creek Alternative would affect 11
miles of streambed followed by the Downstream Intake Alternative with 10 miles, and

The Fountain Creek Alternative would have
the greatest total direct effect on the three
riparian vegetation types (grassland, shrubland,
and woodland) with 272 acres.
The
Downstream Intake Alternative would have
268 acres of effects on riparian vegetation,
similar to the 266 acres for the No Action
Alternative. The Highway 115 Alternative
would have 256 acres of riparian vegetation
effects, followed by the Participants’ Proposed
Action with 229 acres, the Arkansas River
Alternative with 118 acres, and the Wetland
Alternative with 94 acres of riparian vegetation
effects. The alternatives would have similar
effects on riparian woodland, ranging from
between 22 and 28 acres in the No Action,
Participants’ Proposed Action, Wetland,
Fountain Creek, Downstream Intake, and
Highway 115 alternatives to 16 acres in the
Arkansas River Alternative.
The greatest indirect effect on wetland and
riparian vegetation would occur on Fountain
Creek under the No Action Alternative because
of Security and Fountain’s ground water
pumping adjacent to Fountain Creek under this
alternative.
The combined ground water
pumping may result in major indirect effects
on riparian vegetation, including high quality
cottonwood woodlands. Indirect effects of the
other alternatives would be negligible to minor
in all stream reaches. Cumulative effects
would be similar for all the alternatives.
Vegetation
Vegetation Cover Types
The No Action Alternative would have major
direct effects on Native Grasslands both
Upland and Mesic (or moist), permanently
disturbing about 1,800 acres of these cover
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types. Most Action Alternatives would have
similar major effects and would permanently
disturb about 1,400 to 2,400 acres of these
cover types, with the Participants’ Proposed
Action having the largest effect. The Arkansas
River Alternative would have moderate effects
on both types of Native Grasslands (886 acres
of permanent effects), 906 acres less than the
major effects for the No Action Alternative
(1,792 acres of permanent effects).
The No Action Alternative would have major
indirect effects on mesic vegetation cover
types associated with Fountain Creek because
of ground water pumping by Security and
Fountain.
These indirect effects include
possible changes in plant species composition
and invasion by noxious weeds. All other
alternatives would have similar indirect effects
on mesic native cover types (referred to
previously as riparian vegetation and discussed
in more detail in the Wetlands, Waters, and
Riparian Vegetation section).
Threatened, Endangered, and Candidate
Species
None of the alternatives would directly or
indirectly affect Threatened, Endangered, and
Candidate plant species (listed under the
Endangered Species Act) because none were
found in the analysis area.
Plant Species and Plant Communities of
Concern
The Western Untreated Water Pipeline in the
Participants’ Proposed Action, Wetland, and
Fountain Creek alternatives would affect up to
about 25 individuals of dwarf milkweed, which
is critically imperiled to imperiled in Colorado.
The loss of these individuals may result in the
loss of genetic diversity of this species. The
Participants’ Proposed Action would have
moderate effects on the survivability of the
dwarf milkweed because about 5 percent of the
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total number of individuals known may be lost.
Loss of the plants due to this project may result
in the loss of genetic diversity of this species.
Genetic diversity is considered advantageous
to survival of a species. The No Action
Alternative and other alternatives would not
affect this species.
The No Action Alternative would permanently
affect 15 acres (a minor effect) of the state
imperiled or vulnerable plant community
Needle and Threadgrass – Blue Grama
Grassland community.
The Participants’
Proposed Action and the Wetland Alternative
would have a greater permanent effect (114
acres) on the community. The remaining
alternatives would have the same effect as the
No Action Alternative.
The No Action
Alternative would have a minor temporary
effect (68 acres) on Needle and Threadgrass –
Blue
Grama
Grasslands
because
of
construction of the Denver Basin Ground
Water System. The Participants’ Proposed
Action and the Wetland Alternative would
have the least temporary effect (1 acre) on the
community. The remaining alternatives would
temporarily affect 22 acres of the community,
less the No Action Alternative.
All alternatives would have similar indirect
effects on plant species and communities of
concern as the No Action Alternative.
Indirectly, native vegetation cover types and
plant species and communities of concern
would be affected by fragmentation of the
resource due to construction activities
associated with the proposed project and
spread of noxious weeds. Indirect effects on
riparian resources from changes in stream
flows are discussed in the Wetlands, Waters,
and Riparian Vegetation section above.
Noxious Weeds
All alternatives would affect noxious weeds
similarly because construction activities are

likely to spread noxious weeds. Weed control,
during and after construction, would minimize
the spread of noxious weeds.
Wildlife
The Participants’ Proposed Action, Fountain
Creek, and Downstream Intake alternatives
would not affect Threatened, Endangered, and
Candidate species. Threatened, Endangered,
and Candidate species would be affected by the
permanent and temporary loss of habitat,
displacement of individuals or populations, or
disturbance of normal breeding, feeding, or
sheltering behavior in the No Action, Wetland,
Arkansas River, and Highway 115 alternatives.
Potential habitat exists within the analysis area
for three federally listed species, Canada lynx,
Preble’s meadow jumping mouse (Preble’s),
and Mexican spotted owl. The No Action and
Highway 115 alternatives would have minor,
temporary effects on 5 to 6 miles of a Canada
lynx movement corridor within low-use habitat
associated with the Ark-Otero facilities. The
No Action Alternative would temporarily
affect 50 acres of known occupied Preble’s
habitat. None of the Action Alternatives
would affect occupied Preble’s habitat.
Short segments of pipeline alignments along
Colorado 115 in the No Action, Wetland,
Arkansas River, and Highway 115 alternatives
would be within winter range and designated
critical habitat for the Mexican spotted owl.
Most activities associated with these
alternatives would occur in areas that lack the
Primary Constituent Elements (PCEs) of
critical habitat for this species. Short segments
of the alignment west of Colorado 115 would
be in suitable winter habitat for the Mexican
spotted owl. Construction activities in these
areas would be restricted between November
15 and February 28, avoiding any impacts to
owl winter range. Because of these temporal
restrictions and the lack of PCEs along

Colorado 115, the effects of all alternatives on
the Mexican spotted owl and its critical habitat
would be negligible.
Potential habitat exists within the analysis area
for two Colorado-listed threatened and
endangered species, 10 species of special
concern, and six butterfly species listed as
sensitive by Colorado Natural Heritage
Program (CNHP). Hydrological changes at
Lake Meredith, Lake Henry, and Holbrook
Reservoir would not have any direct adverse
effects on listed shorebird species (piping
plover, least tern, or snowy plover). Indirect
effects of fluctuating water levels at these
reservoirs are highly variable and depend on
multiple, unpredictable factors, including
seasonal and daily changes in water levels,
local and regional weather, and increasing and
decreasing shorelines as vegetation is
inundated or becomes established in extended
dry periods. In general, these reservoirs would
fluctuate within existing ranges resulting in a
shifting mosaic of suitable and unsuitable
shorebird habitat.
All alternatives would have minor adverse
effects on species associated with prairie dog
towns and cliff and canyon habitats because
impacts on their habitat would be small on a
regional scale. The No Action Alternative
would have moderate adverse effects on
widespread
grassland
species
and
wetland/riparian associated species. Effects on
grassland species would be moderate because
of the overall extent (>2,000 acres) of
permanent or temporary effects on native
grasslands. Wetland and riparian habitats are
biologically diverse, and the No Action
Alternative would have major adverse effects
on state- and CNHP-sensitive species
associated with these habitats. The effects of
most of the Action Alternatives on state- and
CNHP-sensitive species would be similar in
magnitude to the No Action Alternative. The
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exceptions would be the Wetland Alternative,
which would have negligible direct effects on
wetland/riparian species, and minor effects on
widespread upland species, and the Arkansas
River Alternative, which would have minor
effects on wetland, riparian and widespread
upland wildlife species.
All alternatives would permanently affect
between 1,200 and 2,700 acres of vegetation
communities,
which
would
generally
contribute to moderate to major overall adverse
effects on wildlife and migratory birds. Effects
on migratory birds and wildlife were based on
the overall quantity of vegetated habitat
affected. Except for the Wetland Alternative,
all alternatives would permanently displace
three or more active raptor nest sites.
The effects of permanent and temporary loss of
habitat for all large game species were
evaluated at regional (percentage of seasonal
habitats available within the region) and local
(percentage of seasonal habitat available within
an 820-foot buffer from the edge of project
components) scales. All impacts to large game
at the regional scale are negligible (<1 percent
of habitat available). All alternatives would
have minor (<10 percent of local habitat
available) adverse effects on elk and whitetailed deer. The Participants’ Proposed Action,
Wetland, and Arkansas River alternatives
would have moderate (10 to 25 percent of local
habitat affected) permanent or temporary
adverse effects to mule deer winter range. The
Fountain Creek and Downstream Intake
alternatives would have moderate permanent
local adverse effects to mule deer winter range
and major (>25 percent of local habitat
available) temporary local adverse affects to
mule deer winter range. The Participants’
Proposed Action, Downstream Intake, and
Highway 115 alternatives would have
moderate adverse effects on pronghorn overall
range.
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The construction and operation of terminal
storage and return flow reservoirs within 5miles of an airport can potentially attract
waterbirds and increase the Bird Aircraft Strike
Hazard (BASH). None of the alternatives
would affect potential bird concentration areas
within the flight paths of Butts Army Airfield,
Meadow Lake Airport, or the Air Force
Academy. A minor increase in potential bird
concentration areas within the flight paths of
Colorado Springs Airport/ Peterson Air Force
Base would occur under all alternatives. The
Participants Proposed Action and the Wetland
alternatives would redistribute the relative
concentration of waterbirds away from
COS/Peterson and decrease the BASH
compared to the No Action Alternative.
Changes to streamflows in segments of
Fountain Creek, Williams Creek, and the
Arkansas River would indirectly affect wildlife
species associated with wetland and riparian
habitats. Effects on riparian vegetation would
vary. Increased streamflows or ground water
levels below new reservoirs would benefit
wetland and shrub riparian species such as
song sparrow and red-winged blackbird. A
long-term reduction in woody riparian
vegetation from reduced peak flows below
Williams Creek Reservoir (for all alternatives
except the Wetland and Arkansas River
Alternatives) likely would reduce breeding and
roosting habitat available for warblers, herons,
nesting raptors, and wintering bald eagles. The
No Action Alternative may result in major
adverse effects on riparian wildlife species
from proposed ground water pumping along
Monument and Fountain Creeks. The indirect
effects on wildlife for the Action Alternatives
would be less than for the No Action
Alternative due to the lack of alluvial ground
water pumping. Other indirect adverse effects
such as increased noise, traffic, and human

encroachment activity during construction
would be common for all alternatives.
Recreation
Hydrological changes on the Western Slope
would result in negligible effects on recreation
along the Roaring Fork River, negligible
effects to recreation at Homestake Reservoir,
and negligible to minor effects to recreation on
various small streams.
Recreational boating on the Arkansas River
downstream of Pueblo Dam is limited to
kayaks, canoes, and inner tubes. The No
Action Alternative would have a minor adverse
effect on boating opportunities through Pueblo.
Compared to the No Action Alternative, all
Action Alternatives except for the Highway
115 Alternative would result in minor to
moderate benefits to boating opportunities
through Pueblo, because PFMP targets would
be met more frequently. The Highway 115
Alternative would result in minor adverse
effects to those opportunities (the effect would
be greater than that of the No Action
Alternative).

Participants’ Proposed Action and Wetland
alternatives would have similar benefits.
All alternatives except for the Wetland and
Arkansas River alternatives would result in
minor adverse effects to Fountain Creek
Regional Park, while all alternatives would
result in negligible to minor adverse effects to
Clear Spring Ranch Park.
Upstream of Florence, none of the alternatives
would result in noticeable changes to Arkansas
River streamflow; additionally, none of the
alternatives would substantially affect how
frequently flow targets were met for boating
and angling. Downstream of Florence, the No
Action Alternative would result in minor
adverse effects to boating opportunities
(primarily kayak and canoe use) in this area
compared to Existing Conditions. Compared
to the No Action Alternative, substantial
increases in fall (September and October)
streamflow from Florence to Pueblo Reservoir
under the Participants’ Proposed Action,
Wetland, Arkansas River, Fountain Creek, and

The Arkansas River Alternative would result in
moderate benefits to angling downstream of
Pueblo Dam, due to favorable changes to flows
and fish habitat, while changes under the
Highway 115 Alternative would result in
moderate adverse effects to angling in this
area. The effects of the remaining alternatives,
including No Action, would be negligible.
The development and operation of Jimmy
Camp Creek Reservoir and Park (included in
the No Action Alternative and all Action
Alternatives except the Participants’ Proposed
Action and Wetland alternatives) would result
in major benefits to recreation opportunities in
the Colorado Springs region. The Upper
Williams Creek Reservoir proposed in the

The Arkansas River at Moffat Street gage represents
expected flows through the Pueblo Whitewater Park.
Relative to Existing Conditions, the No Action Alternative
would have a minor adverse effect on boating in the
Whitewater Park. Relative to the No Action Alternative,
the Highway 115 Alternative would result in minor
adverse effects, while all other Action Alternatives would
result in minor to moderate benefits.
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Downstream Intake alternatives would result in
moderate to major benefits to boating.
Changes in flows and their resulting
improvements to fish habitat in the Wetland
and Arkansas River Alternatives would result
in moderate benefits to angling in this area.
Construction of project facilities along the
Arkansas River at Colorado 115 in the No
Action, Wetland, Arkansas River, and
Highway 115 alternatives would result in
minor short-term adverse effects to boating
access from the Bureau of Land Management’s
Blue Heron Property, and minor long-term
adverse effects to the property itself.
All alternatives (in average years) except for
the No Action and Highway 115 alternatives
would result in moderate adverse effects on
fish habitat and angling opportunities in Lake
Henry. The Wetland and Arkansas River
alternatives would result in moderate adverse
effects on water-based recreation at Lake
Meredith in average years, and moderate to
major adverse effects in dry years, while the
remaining alternatives would have minor
effects. Effects of the No Action Alternative
on recreation at Lake Henry, Lake Meredith,
and Holbrook Reservoir, when compared to
Existing Conditions, would be negligible.
None of the alternatives or their effects is
anticipated to conflict with existing
recreational plans or policies.
Socioeconomics and Land
Use
None of the alternatives is anticipated to create
long-term adverse effects for the recreationrelated economy in Pueblo County or the upper
Arkansas Valley. Under the Participants’
Proposed Action, Wetland, and Fountain Creek
alternatives, construction may cause minor,
short-term adverse effects to visitation levels at
Pueblo Reservoir as certain areas become
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inaccessible or enjoyment of the site is
otherwise hampered by construction activities.
This would cause corresponding short-term
effects on the recreation-related economy in
Pueblo County.
The direct effects of all alternatives, including
the No Action Alternative, would be to reduce
flood risk and damage along Fountain Creek
because each alternative involves construction
of one or more reservoirs in tributary basins
above the creek.
The No Action Alternative would meet PFMP
target flows slightly less often than under
Existing Conditions. With the exception of the
Highway 115 Alternative, the Action
Alternatives would meet summer PFMP target
flows more than under the No Action
Alternative. The Arkansas River Alternative
would meet target flows most frequently in
summer and winter and might have small but
beneficial effects on property values near the
Arkansas River.
There would be substantial increases in the
cost of water service for customers of
Colorado Springs Utilities and Security Water
District under the No Action Alternative and
all Action Alternatives.
Despite these
increases, water rates are projected to remain
affordable (well below 2 percent of median
household income levels) for customers of
both of these Participants. For Colorado
Springs customers, the Participants’ Proposed
Action would require the smallest increases in
rates and connection charges and the Wetland
Alternative, the Arkansas River Alternative,
and the Downstream Intake Alternative would
require the largest increases. The No Action
Alternative would require the smallest rate
increases for Security customers. None of the
alternatives is anticipated to lead to noticeable
cost changes for other water or wastewater
providers in the analysis area, including
Fountain and Pueblo West.

Construction of the No Action Alternative
would support additional employment in the
local construction industry relative to Existing
Conditions.
Increased
construction
employment and non-labor construction
expenditures would generate additional
economic activity. Construction of the Action
Alternatives would provide similar benefits as
the No Action Alternative. These effects
would be negligible, however, relative to the
overall size of the local construction industry
and the regional economy.

would have the least effect on land use because
they only have one new reservoir, and
therefore have aboveground structures that
would affect the least amount of land. The
Participants’ Proposed Action, Fountain Creek,
and Downstream Intake alternatives would
have similar, intermediate land use effects.

None of the alternatives would have a
noticeable, long-term effect on overall
socioeconomic conditions in communities
along the Arkansas River and Fountain Creek,
or a perceptible effect on quality of life in
those communities. Farming communities in
the lower Arkansas Valley are struggling with
a number of economic challenges including the
recent departure of major employers, the
transfer of agricultural water rights to
municipalities and depressed agricultural
production. The alternatives, however, are not
expected to have a discernable effect on the
socioeconomic conditions within these
communities.

Environmental Justice
Pursuant to Executive Order 12898, evaluation
of environmental justice effects requires
identification of minority and low-income
populations (including Native American tribes)
within the area affected by the proposed
project and evaluation of the potential for the
project alternatives to have disproportionate
adverse effects on such populations. This
includes evaluation of whether the significant
adverse effects would occur in a disadvantaged
community affected by cumulative or multiple
adverse exposures from environmental
hazards.

Existing land use would change in certain
areas because of SDS Project aboveground
infrastructure (e.g., pump stations, water
treatment facilities, and reservoirs). The No
Action Alternative would have the greatest
effect on land use because it would have the
greatest number of aboveground structures,
including well systems, three untreated water
intakes, six pump stations, one booster pump
station, two reservoirs, and a treatment plant.
The Highway 115 Alternative would have
similar effects on land use because it would
use the same aboveground structures as the No
Action Alternative, with the exception of the
well systems and one untreated water intake.
The Wetland and Arkansas River alternatives

Changes to existing land use would require
special variances, zoning changes, or permits
from local, state, and federal government land
use agencies.

Identified populations of potential concern for
Environmental Justice included low-income or
minority groups employed in agriculture
within portions of the analysis area, Native
American tribes, low-income or minority
communities proximate (close) to potential
SDS Project facilities or to streams that may be
affected and low-income water rate payers
receiving their water supplies from Project
Participants.
Effects on agriculture in the lower Arkansas
Valley or properties proximate to the Arkansas
River and Fountain Creek would be negligible
or minor under all alternatives.
During construction, properties along pipeline
routes are expected to experience other short-
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term, minor adverse effects.
However,
facilities for the No Action Alternative and all
Action Alternatives would not be proximate to
a greater proportion of low-income or minority
populations than found across the analysis area
as a whole.
These evaluations indicate that there would not
be disproportionately high and adverse effects
to minority and low income populations.
Cultural Resources
All alternatives would affect cultural resource
sites that are officially eligible for inclusion in
the National Register of Historic Places or sites
that are currently unevaluated but could
potentially be eligible. Direct effects would
result from construction of project facilities
and inundation and shoreline wave action by
new reservoirs. Indirect effects may be caused
by public uses in the buffer areas around the
project facilities resulting in trampling,
erosion, and illicit collecting. All effects on
cultural resources, whether direct or indirect,
are considered to be permanent. The minimum
number of significant cultural resource sites
potentially affected by each alternative is
shown in Table S-8.
Indian Trust Assets
No Indian Trust Assets were identified in the
SDS Project analysis area. Therefore, no
effects would occur with any of the
alternatives.
Noise and Vibration
For all alternatives, short-term, minor to
moderate noise and vibration impacts would
occur during construction. During pipeline
construction, noise and vibration effects for the
Wetland and Arkansas River alternatives
would be similar to the No Action Alternative.
The Participants’ Proposed Action, Fountain

42

Table S-8. Number of Known Important
Cultural Resource Sites Affected.
Alternative
No Action
Participants’
Proposed Action

Direct
†
Effects

Indirect
Effects†

105

163

43

64

Wetland

34

79

Arkansas River

88

130

Fountain Creek

103

156

99

151

Downstream Intake

Highway 115
97
154
†
Some sites overlapped areas for direct and indirect
effects so they were considered in both counts and
averaged about 30 to 40 sites per alternative.

Creek, Downstream Intake, and Highway 115
alternatives would have fewer noise and
vibration effects during construction because
of the shorter length of pipe or fewer number
of pump stations compared to the No Action
Alternative. Short segments of the pipeline
alignments, such as along Colorado 115 and on
the southern segment of the Western Untreated
Water Pipeline, may require blasting during
construction, which would increase the shortterm noise impacts for all alternatives except
the
Downstream
Intake
Alternative.
Construction of two reservoirs in the No
Action, Participants’ Proposed Action,
Fountain Creek, Downstream Intake, and
Highway 115 alternatives would result in more
noise and vibration impacts compared to
alternatives with one reservoir. Alternatives
with more pump stations would result in more
short-term, minor impacts during construction.
Once construction is complete, noise and
vibration effects would cease along pipelines,
around reservoirs, and for most project
components. Minor, long-term noise effects
would occur at pump stations from the outdoor
air handling equipment.

Visual Resources
All alternatives would have some effect on
visual resources. For all alternatives, new reservoirs and dams, intake structures,
aboveground pump stations, well facilities, and
overhead powerlines would be visible from
some observation points.
Underground
pipelines would be visible at blowoff sites, air
and vacuum valve vaults, and isolation valve
vaults, which would protrude slightly above
ground level. In all alternatives, all disturbed
areas would be revegetated to replace plant
communities, and graded to reclaim landforms.
The colors, textures, and shapes of disturbed
areas, particularly linear features such as pipeline corridors, would be noticeably different
from the surrounding area.
Moderate to major visual effects may occur in
the No Action Alternative and the Highway
115 Alternative along Colorado 115 where
three new pump stations and associated
powerlines would be built. Pump Stations No.
1 and 2 may be visible from the Colorado 115
corridor; Pump Station No. 3 would not. In all
alternatives, new or relocated powerlines
would have a moderate effect at some
observations points. In all alternatives except
the Wetland Alternative and the Arkansas
River Alternative, the Chilcotte Ditch would
be lined to convey flows from Fountain Creek
to the Williams Creek Reservoir.
The
concrete-lined channel would be in contrast
with most of the adjacent landscape. Visual
effects would be major through the Fountain
Creek Regional Park, where the ditch is
adjacent to a park trail. The Upper Williams
Creek Treated Water Plant associated with the
Participants’ Proposed Action and Wetland
alternatives would be a moderate to major
effect on visual resources because of the
multiple observation points and high visibility.

Traffic
Effects caused by construction would be short
term, while effects of increased traffic volume
from operations traffic would be long term.
Effects on traffic volume due to operation of
each alternative would be negligible. Effects
on traffic volume due to construction of each
alternative would range from less than 1
percent increase to 106 percent increase,
dependent upon each roadway’s existing traffic
volume and estimated construction traffic. The
No Action Alternative would have the greatest
number of roadways with a moderate to major
increase in traffic volume. This is due to
construction of the Denver Basin Ground
Water System.
The No Action, Wetland, Arkansas River, and
Highway 115 alternatives would have the most
pipeline installed under roadways and would
involve the most open-cut construction of
pipeline crossings in roadways.
These
alternatives would cause more temporary
traffic delays than the other alternatives. The
Wetland, Arkansas River, and Highway 115
alternatives would use the Highway 115
Return Flow Pipeline alignments, which would
involve extensive construction in roadways.
The Denver Basin Ground Water System used
in the No Action Alternative would involve
extensive construction in roadways in
northeastern Colorado Springs.
Geology and Paleontology
None of the alternatives would likely have any
effect on existing or potential oil and natural
gas, coal or mineral resources. Proposed
project facilities in areas with major sand and
gravel deposits, such as along the Arkansas
River and Fountain Creek, would limit the
future use of these resources. Proposed project
facilities in the Jimmy Camp Creek area in all
alternatives would have the potential to
encounter important paleontological resources
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such as fossil plants, invertebrates, and
mammals.
Important
paleontological
resources would be adversely affected by
Jimmy Camp Creek Reservoir inundation in all
alternatives except the Participants’ Proposed
Action and the Wetland Alternative. The
Participants’ Proposed Action and the Wetland
alternatives would have the least effect on
important paleontological resources because
facilities would not be constructed in the
Jimmy Camp Creek drainage. A proposed
mitigation plan would identify and recover or
preserve in place these resources if they were
affected.
Geologic hazards with the potential to affect
the proposed project facilities include
landslides, corrosive soils, shallow bedrock,
expansive soils and bedrock, faults and folds,
seismicity and soil stability.
A greater
proportion of the pipeline corridors in the
Wetland Alternative and the Arkansas River
Alternative and a smaller proportion in the
Participants’
Proposed
Action,
the
Downstream Intake and Highway 115
alternatives would be subject to geologic
hazards relative to the other alternatives.
Standard
engineering
practices
would
minimize the effects of geologic hazards on
project facilities.
Soils
In all alternatives, some loss of soil material
from wind and water erosion would be likely
during construction and until disturbed areas
are revegetated. The Wetland Alternative and
the Arkansas River Alternative have smaller
analysis areas, and likely would have less soil
disturbance and less erosion than the other
alternatives. The No Action Alternative and
the Fountain Creek Alternative would have
more disturbance and soil erosion than the
other alternatives. The Jimmy Camp Creek
and Upper Williams Creek Reservoir sites
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would fluctuate about 8 feet (with the
exception of the No Action and Highway 115
alternatives in drier years, which would
fluctuate 30 and 24 feet, respectively),
resulting in less than 100 acres of exposed
shoreline that would be periodically inundated
and then exposed. Given the shoreline length,
the width of exposed shoreline areas at the
Jimmy Camp Creek and Upper Williams Creek
Reservoir sites would be small and likely
would remain sufficiently moist to prevent
substantial wind erosion.
Fluctuations in
Williams Creek Reservoir would average
about 15 feet, resulting in exposed shoreline
areas of about 240 acres on average. Wet
years would provide greater exchange
potential, resulting in more releases of return
flows, less storage and more exposed shoreline
in Williams Creek Reservoir. Potential erosion
of exposed shoreline areas would be greatest
during July through September. The exposed
soils, along with accumulated sediments,
would be subject to wind erosion.
Most of the soils disturbed by all alternatives
except for the Participants’ Proposed Action
and the Wetland alternatives have poor
suitability for topsoil. Soil suitability for
topsoil is limited by clayey textures or shallow
depth (less than 20 inches). The Participants’
Proposed Action and the Wetland alternatives
would disturb soils with a higher rating for
topsoil; revegetation success probably would
be better in the Participants’ Proposed Action
and the Wetland alternatives than the other
alternatives.
The Arkansas River Alternative would not
affect prime farmland. All other alternatives
would affect prime farmland, ranging from 3.1
acres in the Wetland Alternative to 44.9 acres
in the No Action Alternative. Permanent loss
of prime farmland would be highest for the No
Action and Highway 115 alternatives and least
for the Wetland and Arkansas River

alternatives. Although temporarily disturbed
areas, such as pipeline corridors, would be
reclaimed after pipeline construction, it is
likely the disturbed prime farmland soils would
have lower productivity than undisturbed soils
(Mackintosh et al. 2000).
Air Quality
Air quality impacts from the No Action and
Action Alternatives would be similar due to
the construction and operation of facilities.
For
all
alternatives,
impacts
during
construction would be primarily from vehicle
and equipment exhaust emissions and from
fugitive dust. These impacts would be minor
and short term during construction. Negligible
long-term air quality impacts are expected
from operation of treatment plants and pump
stations. Emissions associated with the No
Action and Action Alternatives would not
exceed any federal or state air quality
standards.
Carbon dioxide (a greenhouse gas that has
been linked to global climate change)
emissions would be proportional to the amount
of energy used by each alternative, which is
discussed in the FEIS. Estimated carbon
dioxide emissions at 2046 water demands for
each alternative are shown in Table S-9.
Hazardous Materials
The review of reasonably ascertainable records
maintained by the U.S. Environmental
Protection Agency, Colorado Department of
Public Health and Environment, and the
Colorado Department of Labor and
Employment’s Division of Oil and Public
Safety did not identify any sites likely to have
adversely affected the soil and/or ground water
at any of the proposed project facilities. If the
Wetland Alternative is selected, four solid
waste disposal areas were observed in
drainages leading to Williams Creek at the

Table S-9. Estimated Carbon Dioxide
Emissions.
Alternative

Direct Effects
(tons per year)

No Action

239,710

Participants’ Proposed Action

243,285

Wetland

354,501

Arkansas River

380,418

Fountain Creek

248,647

Downstream Intake

511,196

Highway 115

246,363

Upper Williams Creek Reservoir site, and
would need to be removed and properly
disposed. No other alternative is likely to be
affected by hazardous materials.
Effects from 2046 to 2050
The Action Alternatives analyzed in the FEIS
include one or more contracts of up to 40 years
to be issued by Reclamation to the Participants.
Because a decision regarding the contracts was
originally expected in 2006, the analyses
performed as part of the FEIS consider
potential effects through 2046. Currently, it is
anticipated that Reclamation will issue a
Record of Decision in 2009, and, if an Action
Alternative is selected, up-to-40-year contracts
issued shortly thereafter.
Extension of the potential term of the contracts
to 2050 would alter the direct and indirect
effects disclosed in the FEIS if it changed one
of the following:
•

The location, capacity, construction
timing, or cost of one or more SDS
Project components

•

The annual volume of water delivered
through the SDS Project between 2046
and 2050

An extension to 2050 would not change the
location, capacity, construction timing, or cost
of SDS Project components. Consequently,
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cost-based

commitments (mitigation) to be undertaken by
Participants as part of the SDS Project.

An extension to 2050 would not result in
changes in annual water deliveries through the
SDS Project for Fountain, Security, or Pueblo
West. Colorado Springs’ population and water
demand would likely increase between 2046
and 2050 and would change the annual volume
of water delivered. However, because the
assumptions used in the demand forecasting
and hydrologic modeling are considered
planning scenarios, or the highest possible
estimated demand, it is likely that Colorado
Springs’ actual demand in 2050 will be less
than the 2046 planning-level demand (high
demand) used for the hydrologic modeling.
Consequently, hydrology-based effects would
not be altered substantially.

Any long-term contract between Reclamation
and the Participants would contain all detailed
environmental commitments and obligations
by Participants that are determined by
Reclamation to be significant to the SDS
Project. Reclamation would ensure that these
commitments are implemented through terms
and conditions of any long-term contract
between Reclamation and the Participants.

construction, land-based,
effects would not be altered

and

Mitigation Measures
Chapter 5 of the FEIS identifies environmental
commitments to avoid, minimize, and mitigate
adverse effects of Reclamation’s Preferred
Alternative. These include commitments for
compliance with the UAVFMP (except during
emergency conditions) and PFMP, monitoring
and adaptive management, and various
resource-specific measures. The mitigation
measures identified in the FEIS will be
coordinated
with
mitigation
measures
identified through these other permitting
activities.
The Participants must obtain other permits,
approvals, and agreements for the SDS Project.
Examples include a Section 404 permit under
the Clean Water Act, a 1041 permit from
Pueblo County, and consultation with the
Colorado Division of Wildlife and the
Colorado Water Conservation Board. These
permits, approvals, and agreements would
likely also include significant environmental
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Preferred Alternative
The environmental and technical evaluations
performed as part of the FEIS indicate that all
six of the Action Alternatives are reasonable.
Reclamation compared all of the alternatives in
terms of how well they addressed the ten
public scoping issues and other relevant
environmental and non-environmental issues
identified by Reclamation during the FEIS
process, including energy use and estimated
costs.
Based upon these considerations,
Reclamation has identified the Participants’
Proposed Action as the Agency Preferred
Alternative.
All alternatives would have adverse
environmental effects.
The Participants’
Proposed Action would result in similar or
fewer environmental effects when compared to
the other alternatives.
Additionally, this
alternative would have the lowest total project
cost and lowest energy use requirements,
resulting in the lowest greenhouse gas
emissions, of any Action Alternative. All of
the Action Alternatives were developed to
address specific environmental issues or meet
public interest objectives. However, the other
alternatives would have adverse environmental
effects on other resources, would have a higher
total cost, and would require at least as much

or substantially more energy
Participants’ Proposed Action.

than

the

The FEIS describes the environmental effects
of the alternatives analyzed, and identifies an
Agency Preferred Alternative based on how
well the alternatives address the significant
issues identified during scoping, the
environmental effects of the alternatives, and
other technical factors, including economic and
engineering considerations. A final Agency
Preferred Alternative that is selected for
implementation will be identified in a Record
of Decision (ROD).
Subject to contract negotiations, Reclamation
would enter into excess capacity contracts with
the Participants for use of Fry-Ark facilities,
issue a special use permit or other agreement to
connect to Fry-Ark facilities, and allow an
“administrative swap” of FVA water
associated with the Agency Preferred
Alternative. These contracts and approvals
would allow the Project Participants to
construct and operate the alternative in a
manner that is consistent with that evaluated in
the FEIS, except under emergency conditions.

filed with the U.S. Environmental Protection
Agency. A schematic of the SDS Project EIS
process is shown in Figure S-10.

What Comes Next?
No final decisions regarding selection of a
final Preferred Alternative or issuance of longterm contracts to the Project Participants have
been made by Reclamation at the time of
publication of the FEIS. Reclamation will
select one or a combination of the Action
Alternatives studied in detail in the FEIS, or
the No Action Alternative as its final Preferred
Alternative.
If an Action Alternative or
combination of Action Alternatives is selected,
Reclamation would enter into contracts with
the Participants. Reclamation will document
the decision regarding whether to issue
contracts to the Participants in a ROD issued
no sooner than 30 days after the FEIS has been
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Current
Step

Figure S-10. SDS Project EIS Timeline.
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Where to Obtain More
Information
More information on the proposed SDS Project
can be found on the website: www.sdseis.com.
If you have any additional questions or
concerns, please contact Kara Lamb with the
Bureau of Reclamation at the address below,
by telephone at (970) 962-4326 or email at
klamb@gp.usbr.gov.
Bureau of Reclamation
11056 W. County Road 18E
Loveland, CO 80537-9711
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Figure S-11. SDS Project Study Area.
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Figure S-12. Summary of Streamflow
and Reservoir Storage Effects.
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Figure S-13. Summary of Water
Quality Direct Effects (Part 1).
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Figure S-14. Summary of Water
Quality Direct Effects (Part 2).
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Figure S-16. Summary of Aquatic Life
Effects.
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