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2. ALTERNATIVES

The CEQ regulations for implementing NEPA require that an EIS{€rigorously explore and
objectively evaluate all reasonable ‘alternatives™ including the No Action Alternative([40 CFR
1502.14(a) and((d)]. In determining the scope of alternatives to be considered for meeting the
purpose and need, the CEQ guidance states: €reasonable alternatives include those that are practical
or feasible from the technical and economic standpoint using common(sense” (CEQ, 1978). The
Corps’ regulations in 33 CFR 320.4(a)(2)(ii) require an evaluation that considers the practicability of
using reasonable alternative locations and methods to accomplish the objective of the proposed
structure or work.” Thus, under NEPA, an EIS provides for full disclosure of potential effects of a
proposed federal action and of all reasonable alternatives to that proposal to allow for an informed
decision made in the public’s interest.

This chapter discusses the problems and opportunities that surround the issue of reallocating storage
in Chatfield Reservoir. Considering the complexity of water use and water rights in Colorado, the
chapter provides some background information to set the stage for describing the components of
the alternatives as well as the impact analysis discussions presented in Chapter 4. Readers are
referred to the Water Supply Demand Analysis in Appendix C for additional information on the
technical and legal framework for water use. This chapter provides a description of the alternative
selection process, including the initial screening of alternatives from a large group of potential water
supply concepts. This chapter also provides a detailed description of each of the alternatives and
their various components for addressing the purpose and need of the project; gives a description of
the methodologies used to evaluate the different alternatives; assesses potential economic and
environmental impacts; and, lastly, provides a brief summary of the findings detailed in the
alternatives’ impact analysis presented in Chapter 4.

2.1 Problems and Opportunities

The first step in the planning process, per USACE regulations, is the identification of problems
(i.e., undesirable conditions to be solved) and opportunities (positive conditions to be improved)
that the planning team seeks to address((BR 1105-2-100, Appendix E, p. E-2). Problems and
opportunities encompass current as well as future conditions and are defined in terms of their
nature, cause, location, dimensions, origin, timeframe, and importance. The water resource problem
to be addressed is the inadequate supply of water to meet increasing water supply demand in the
Denver Metro area over the next 50 years due to the combined effects of population growth,
depletion of nonrenewable groundwater sources, and agricultural water(providers’ need for
augmentation water for alluvial wells.

Problems

1. Population growth has resulted in increased M&I water demands:

In the past, the Colorado water picture has been difficult to bring into focus given the multitude
of individual water users and providers, the voluminous information available, and the
complexity of developing water supply solutions. As a means to address the collective water
communities’ desire to understand its water supply situation, the CWCB undertook, at the
direction of the Colorado General Assembly, the SWSI in 2003-2004 and 2009 to identify water
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Chapter 2

supply needs now and in the future and inventory current and future projects and processes that
local and regional entities are planning to fulfill the water supply needs.

The SWSI report first looked at the predicted increase in the state’s population. Colorado’s
population is projected to double between the years 2000 and 2050((CWCB, 2009). Similar
growth rates are expected during the same time period within the South Platte River Basin,
which includes the Denver Metro area (CWCB, 2004, 2009). Based upon the rates of growth,
expected per capita M&I water use, and a specified level of long-term water conservation by the
area’s M&I water providers, SWSI predicted that the South Platte River Basin would require
about 1.2 million acre-feet of water by 2050 for M&I purposes (medium scenario demand
projection, (CWECB, 2009). This volume represents a 409,000 acre-foot increase over current
(i.e., 2000) water supplies in the basin. Local and regional projects and processes, as reported in
SWSI, are predicted to provide for about 78 percent of the identified M&I water supply gap,
leaving approximately 90,000 acre-feet of unmet needs.

The 12 prospective recipients of storage space in Chatfield Reservoir (i.c.,water providers™)
each have immediate and future water needs influencing their actions to acquire new Chatfield
storage space. The municipal water providers must supply water to the growing metropolitan
area population and are therefore stretched beyond current supplies by the water provider’s
growth projections referenced above. The water providers project their demand to increase from
250,000 acre-feet in 2010 to at least 340,000 acre-feet in 2050. The drought of 2002 to 2007
emphasized to water providers that, despite increased levels of water conservation measures,
their existing water supplies have a greater vulnerability to periods of water scarcity than
previously realized and that additional water development activities, including expanding existing
surface water storage facilities, are urgently needed to provide adequate water for the growing
population during future droughts.

2. Water need has resulted in the reliance of some municipal water providers on nonrenewable
Denver Basin groundwater:

Ten municipal water providers seeking Chatfield storage space, collectively serving over 200,000
residents and businesses in the south portion of the Denver Metro area, are presently using a
high percentage of nonrenewable Denver Basin groundwater supplies as their primary water
source until more reliable surface water supplies can be developed. The use of Denver Basin
groundwater for municipal water supplies has been determined in a recent study to be an
unacceptable long-term supply, a path of severely increasing costs and currently reduced water
availability and reliability that will continue to worsen in the future (Black & Veatch etfal.; 2003).
The water providers who are now using Denver Basin groundwater have a need to reduce their
dependency on this nonrenewable water source if the long-term availability of these sources
during periods of drought is to be preserved. This water is legally reusable; however, the
practical ability to reuse usually involves recapture (either downstream or upstream by exchange)
and storage of effluent after discharge to a stream.
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Chapter 2

3. Agricultural water providers need augmentation water for alluvial wells:

The agricultural water providers seeking Chatfield storage space are also facing an urgent water
supply situation. Numerous agricultural water wells of these providers are located in the alluvium
adjacent to the South Platte River. These wells generally were constructed in the 1950s or later
and have relatively junior water rights. Owners of senior water rights downstream from the well
users normally place a call (or request water) during the irrigation season. The agricultural water
well pumping causes a delayed depletive impact to the river system and, if a senior water right is
calling for water, the depletion caused from well pumping is considered (“out-of-priority.”
Colorado water law allows this out-of-priority pumping effect only if so-called (*augmentation
water” is available for release to the river to cover the out-of-priority depletions from the well
pumping. Currently, well pumping from approximately 450 alluvial water wells has been
curtailed completely and pumping from another approximately 2,000 wells has been partially
reduced by court order until necessary augmentation water is secured. These wells supply water
to 25,000 to 30,000 irrigated acres and divert approximately 25,000 acre-feet of water per year.
The drought of 2002 to 2007, considered the worst drought in the last 300 years, exacerbated the
situation. The well pumping curtailment is severely impacting well users as well as adversely
impacting local economies. The Chatfield Reservoir storage reallocation project would give
agricultural water providers additional ability to store augmentation water for later release,
thereby giving some relief from this critical well shutdown situation.

Opportunities
1. There is an opportunity to expand the use of an existing storage facility (Chatfield Reservoir) to
provide additional water supply:

To address the water shortages resulting from population growth, Colorado water providers
have the options of either stretching existing supplies, developing new supplies, or, most likely,
both. SWSI identifies several broad strategies for meeting the South Platte River Basin’s future
water needs including: development of additional storage, M&I reuse, agricultural water
transfers, conjunctive use of surface and groundwater, and additional water conservation (SWSI,
Section 8, p 8-1). Developing additional storage is further described as either utilizing new
storage projects or expanding the use of existing storage facilities. The reallocation of storage
space in Chatfield Reservoir is a project that fits into the strategy of expanding the use of
existing storage facilities.

Storage projects capture water during high-flow years and seasons to be used during low-flow
periods, a function that is critical to providing reliable water supplies in a semiarid climate such
as Colorado’s where the hydrologic events are highly variable. SWSI concludes that ©new storage
and enlargement of existing reservoirs will be major components in meeting 2030 demands™
(SWHSI, Section 10.1.9.1, page 10-41). The major opportunity offered, of course, by reallocation
of storage space in Chatfield Reservoir is that new storage space is made available in an existing
structure without the costly and more environmentally impacting action of constructing new
storage facilities.
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2. Chatfield Reservoir’s on-channel location provides the opportunity to logistically and cost-
effectively capture available flow: 4

1 The resetrvoit’s location directly on the South Platte River, oron-channel,” allows-the reservoir
to always immediately capture all available flows that can be legally stored. This is a significant
advantage over off-channel reservoirs that are limited by the design capacity of diversion and
delivery facilities. In addition, upstream storage at Chatfield Reservoir could be operated in
conjunction with existing off-channel storage facilities further downstream to allow certain water
providers to maximize the capture of their juniorfvates fights and free river water. For several of
the upstream water providers, Chatfield Reservoir is downstream of their wastewater treatment
plant outfalls and provides an opportunity for recapture of reusable water for indirect reuse.

3. Chatfield Reservoir’s location at a relatively high elevation within the basin provides opportunity
to deliver water by gravity flow:

Chatfield Reservoir’s location and relatively high elevation within the watershed provides the
opportunity to deliver water by gravity flow. Since some water providers already receive water
deliveries from Chatfield Reservoir, there is less need for the construction of new conveyances
(e.g., ditches, pump stations, and pipelines) than there would be from new storage facilities.

4. Ability to store augmentation water for future use:

“The Chatfield Reservois storage reallocation project would give agricultusal water providers
additional ablit 1 store augmentation water for later release, thereby giving some relef from
the well pumping custallment situation.

2.2  Planning Objectives and Constraints

The end of the first step in the planning process, per USACE regulations, is to identify planning
objectives and constraints. Planning objectives are the intended purposes of the planning process,
specifically an asserting of what the alternative should try to achieve. Constraints are restrictions that
limit the extent of the planning process.

2.2.1 Planning Objectives

The purpose and need is to increase availability and reliability of water supply by providing an
additional average year yield (ot “average annual yield”; which is defined as the average annual

amount of water expected to result from the storage of available water (fights with the largest)
(Chatfield reallocation alternative) of up to approximately 8,539 acre-feet of M&I water, sustainable
over a 50-year period, to contribute towards meeting a water supply shortfall projected to be 90,000
acre-feet per year by 2050 for the setvice area of the @2 water providers. The planning objectives for
this project are listed below.

* Provide, over the 50-year planning period, water supply of equivalent quality as currently
supplied to the Denver Metto region.

* Maintain the authorized purposes of the Chatfield Reservoir as they currently exist which
includes maintaining adequate levels of downstream flood control over the 50-year period of
analysis.
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* Ensure the provision of in-kind recreation facilities and experiences, to the extent possible,
during the 50-year period of analysis.

* Ensure maintenance of environmental benefits by minimizing environmental impacts, fully
mitigating unavoidable significant impacts, monitoring to evaluate the level of success, and
implementing an adaptive management strategy involving input from several agencies. |

4™ Become less reliant on non-renewable groundwater by utilizing renewable water supplies,
thus extending the availability and life of these critical aquifers.

* Be consistent with USACE Environmental Operating Principles (EOP) and USACE
Campaign Plan goals including robust design, risk management and communication,
reliability and adaptability to future change.

* Find collaborative solutions to future Denver Metro @fea water supply needs.

2.2.2 Constraints

The regulations describe planning constraints as €gesteictions that limit the planning
process...including resource constraints and legal and policy €onstraines” (ER 1105-2-100, p. 2-3).
Resource constraints are those associated with limits on knowledge, expertise, experience, ability,
data, information, money, and time. Legal and policy constraints are those “defined by law, Corps
policy and [guidance:” Planning constraints also include study-specific constraints. Planning studies
can evaluate alternatives that would require further authorization or even changes to existing laws
and policies to implement.

For efficiency purposes and to save time and money, the study utilizes several recent and relevant
water planning studies as cited throughout this FR/EIS. Particularly the analysis focuses on previous
South Platte River Basin storage projects as a source of useful information. Data also considered in
this analysis were collected from involved water providers to determine the near-term need for water
that could be provided by up to a 20,600 acre-foot reallocation at Chatfield Reservoir.

Although the storage reallocation opportunity at Chatfield Reservoir is clearly a favorable water
supply option for the various local water providers, the proposed reallocation of storage space does
not come without potential conflicts and impacts relating to the existing uses of the reservoir and
the land in the immediate vicinity. Reallocation would not impact the primary flood risk
management purpose of Chatfield Reservoir.

PIaAs) As discussed in Chapter 1, however, Chatfield Reservoir is one of the Colorado State Park’s
chief attractions. Open space within the park and its environs(ptovideé habitat for numerous species
of intetest including the fédéfally=listéd Preble’s meadow jumping mouse. Increasing the pool

elevation and increasing the magnitude of water level fluctuations within the reservoir would affect
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Chapter 2

recreational uses and environmental resources within the area. Significant environmental impacts
must be mitigated. Recreation modifications can be accomplished within the boundaries of Chatfield
State Park, but availability of local lands for environmental mitigation is a constraint. Sufficient lands
would be needed onsite and offsite to mitigate environmental impacts from the project.

Legal and policy constraints include compliance with county, state, and federal permitting or other
requirements. The (project must also comply with the) Clean Water Act and other pertinent
environmental laws and {tegulations. A summary of environmental compliance is described in

Appendix S.

Study-specific constraints are restrictions unique to the project that alternative plans should avoid.
They are designed to avoid undesirable changes between without- and with-plan conditions. Study-
specific constraints for this project include: L

4™ The project must be completed in a reasonable timeframe.

* Financial capability of sponsoring water providers may be constraining because they are
responsible for(100 pereent of the costs involved in implementing any alternative.

* The project should minimize the use of others’ land or, to the extent possible, the availability
or capability of other projects. |

* Maintain the conservation pool in Chatfield between 5,423 feet msl and 5,432 feet msl
consistent with the contract between fthe Corps of Engineers and the §taté of Colorado
(March 1, 1979). The §taté of Colorado signed an agreement with Denver Water granting
them the exclusive right to store water in Chatfield in the conservation pool. Storage below
5,432 feet msl cannot be reallocated because of the(in-place contract and agreement.

= Reallocation of storage above elevation 5,444 feet msl could adversely impact the flood risk
management (FRM) putposes of (Chatfield, Cherry Creek, and Bear Creek Reservoirs as
described in Appendix B — Tri-Lakes Water Control Plans, as documented in the Corps’
Chatfield Antecedent Flood Study (Appendix R). Modifications of project structures that
would allow additional storage to be reallocated to avoid affecting Chatfield’s FRM functions
would require additional Congressional authorization.

® Reallocation of storage less than 7,700 acre-feet was considered by the water providers to
provide too little water supply benefits for the costs involved.

*  Water providers would need to hold existing or newly acquired water rights and existing,
new, or change-case water storage rights in order to store water in Chatfield Reservoir,
another reservoir, or in gravel pits.

* The water rights of the sponsoring water providers are relatively junior in seniority, and the
sponsors would be able to store water only when their water rights were(in ptiotity”, or
during ©run of the iwer high river flows. Consequently, the average year yield is low
compared to the water storage volume.
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= Water providers desiring to install any infrastructure associated with on- or off-channel
water storage or water distribution systems on Corps project lands must apply to the Corps
for a land availability determination. If Corps project lands are determined to be available for
the proposed infrastructure, the water providers must acquire the appropriate real estate
easements and pay any Corps charges in accordance with Corps real estate regulations.

* Unavoidable impacts to environmental resources that are considered significant would need
to be fully mitigated. This includes impacts to the federally listed threatened Preble’s
meadow jumping mouse habitat, migratory bird habitat, and wetlands. Costs of mitigation
maintenance and monitoring costs, and any increase in Corps operation costs of an
Alternative would be borne 100 percent by the non-federal entities receiving storage. |

4™ The project must comply with the Clean Water Act and other applicable environmental laws
and regulations.

* For any recreational facilities and areas that would be impacted by higher pool levels with
reallocation, recreation modifications are required in-kind (the same type and amount of
facilities) within the boundaries of Chatfield State Park prior to utilization of the reallocated
storage. The cost of recreation modifications must be borne 100 percent by the non-federal
entities receiving storage, and are included in the total cost of the project included in

Table 5=10.

* Design, materials, and elevations of recreation modification structures need to comply with
the provisions of the Northwest Division (NWD) Regulation 1110-2-5, Land Development
Guidance at Corps Reservoir Projects, as coordinated with USACE, Omaha District staff.

» If reallocation is implemented, losses of income to Colorado Parks @ad SWildlife and
concessionaires at Chatfield State Park during the construction period for recreation
modifications and environmental mitigation will be reimbursed by the non-federal entities
receiving storage.

= Water resource infrastructure operations, water sources, including storage and conveyance
components, should comprise of proven operational and management practices to minimize
risk of failure to provide required yield.

= Any storage expansion or reallocation scenario within an existing reservoir that negatively
affects the flood risk management function of the reservoir should be avoided. The
Alternatives cannot impact dam safety.

2.3 Development of Alternatives

One of the key aspects of the NEPA process is the assessment of how various alternatives that meet
the purpose and need could affect the environment. The purpose and need Statémess is as follows:

The purpose and need is to increase availability (Of watet, providing an additional average year

wyield of up to approximately 8,539 acre-feet of municipal and industrial (M&I) water, sustainable

over the 50-year period of analysis, [ifi the greater Denver Metro atea, so that a larger proportion

of existing and future water needs can be met.
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Chapter 2

NEPA requires, at a minimum, that a“proposed action” be compared to a #no‘action™ alternative.
The No Action Alternative represents the most likely baseline conditions that would occur if the
proposed project were not to move forward. The “action alternatives” are developed and screened
from a broad range of concepts identified based on problems and opportunities, and then are |
compared to the No Action Alternative in order to determine the extent and significance of
potential impacts. An action alternative (proposed action) is developed to describe the various
aspects of the proposal by the lead agency (in this case, the Corps’ proposal to reallocate up to
20,600 acre-feet of storage). Other action alternatives may also be developed that reduce the extent
of impacts to resource areas while still meeting the purpose and need.

Corps guidance requires an economic analysis as part of the evaluation. As a test of financial
feasibility, the governing annual cost of storage is compared to the annual cost of the most likely,
least costly alternative that would provide an equivalent quality and quantity of water that the non- |

A federal interest would undertake in the absence of using the federal projects. Normally the No
Action Alternative (the one most likely to be implemented if Chatfield Reservoir storage is not
reallocated) is also the Least Cost Alternative to the proposed action alternative (that is the least
costly financial alternative, but not necessarily least costly in terms of NED). However, in this
instance due to the understandable reluctance of area water providers to depend on NTGW as a
viable long-term alternative to storage, a separate Least Cost Alternative including this source,
referred to as the NTGW/Downstream Gravel Pits Alternative, was developed for the 50-year
period of analysis in addition to the No Action Alternative.

History of the Chatfield Reservoir Storage Redllocation Study

Shortly after Chatfield Reservoir was constructed in 1973, local water providers began various
individual planning processes with the hope that additional storage space in Chatfield Reservoir
might be reallocated. In 1977, Denver Water filed for a conditional storage water right ‘thatincluded
reallocated storage space in Chatfield Reservoir, and by 1985 five other entities had filed their own
claims for conditional storage water rights in Chatfield Reservoir. In 1986, the authorization for the
Chatfield Reservoir storage reallocation study was secured by Congressional action in Section 808 of
the Water Resources Development Act. Section 808 authorizes the Secretary of the Army to
implement a reallocation of existing storage at Chatfield Reservoir to any of several named purposes
if the CDNR requests and coordinates the reallocation, and if the Chief of Engineers finds the
reallocation feasible and economically justified. Section 116 of the Omnibus Appropriations Act of
2009 authorizes CDNR to perform facility modifications and mitigation for the project, if the
Secretary of the Army collaborates with CDNR and local interests to determine storage cost
repayments that reflect the limited reliability of the reallocated storage space.

The planning efforts intensified with the occurrence of the MWSI, a study process initiated by
Colorado Governor Roy Romer and the Colorado General Assembly in 1993. The goal of MWSI
was to explore cooperative solutions to future Denver Metro area water supply needs (Hydrosphere
Resource (Consultants, 1999). A MWSI subcommittee on Chatfield Reservoir storage reallocation
was formed in 1994 by a consortium of water providers led by the CWCB as project sponsor, per
the Section 808 authorization. The MWSI subcommittee held regular meetings with representatives
of the Corps and began the formal process requesting the reallocation of Chatfield Reservoir storage
space. In the 905(b) Reconnaissance Report((USACE, 1990), a preliminary analysis was made of the
recreational impacts to Chatfield Reservoir of storing various water quantities and determined that

Final Chatfield Reservoir Storage Reallocation FR/EIS
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Chapter 2

large increases in expenses for recreation facility modifications occurred at elevation levels of 5,435
feet msl; 5,438 feet msl; and 5,445 feet msl. From this work, the initial alternatives to be analyzed
were determined to be at elevation levels of 5,434 feet msl (2,900 acre-feet of storage); 5,437 feet msl
(7,700 acre-feet of storage); and 5,444 feet msl (20,600 acre-feet of storage). Intermediate storage
levels were not evaluated because the costs of recreation modifications for a 5,444-foot-msl pool
elevation were believed to be similar to those for a 5,438-foot-msl-pool elevation, resulting in
economies of scale that were maximized for the 5,444-foot-msl alternative. Ultimately the group
determined that within Chatfield Reservoir, 20,600 acre-feet (at 5,444 feet msl) would be the volume
of storage that could be reallocated without major incremental costs or jeopardizing the flood risk
management function of the reservoir. This fact was further supported by the Chatfield Antecedent
Flood Study (Appendix R), which passed an independent external technical review by the Bureau of
Reclamation (BOR) and was approved by the Corps Headquarters in February 2006. The Chatfield
Antecedent Flood Study showed that a pool raised 12 feet for water supply (with an adjustment of
the reservoir flood contro] operating criteria) would provide the necessary freeboard without any
structural modifications. Such a raise was considered to be a reasonable maximum reallocation
alternative.

Thus, the proposed action of the Chatfield Reservoir storage reallocation study is to reallocate
20,600 acre-feet of storage space from flood risk management (flood control) to conservation. As
further described below, the other action alternative is reallocation of 7,700 acre-feet of storage
space, the third alternative is the No Action Alternative, and the fourth alternative is the
NTGW/Downstream Gravel Pits Alternative (Least Cost Alternative to Chatfield Reallocation).
The explanations below describe how the process was used to develop these alternatives and
eliminate other alternatives.

2.3.1 Alternative Selection Process

The action alternatives identified and evaluated in the FR/EIS are designed to meet project
objectives (purpose and need). To reach these selected action alternatives, an initial screening of
water supply concepts was conducted using a defined set of criteria. This initial set of concepts was
identified based on problems and opportunities identified in Section 2.1. The broader view of all
concepts to increase the water supplies for the South Platte River Basin is given in SWSI(CWCB,
2004), Sections 8 and 10, which are contained in Appendix C. In general, the concepts are grouped
in five categories: (1) increased storage, (2) importation of water, (3) conversion from agricultural
use to municipal use, (4) increased NTGW use, or (5) increased water conservation.

Concepts identified for initial screening were evaluated with four general criteria described in the
P&Gs: completeness, efficiency, effectiveness, and acceptability. These are specifically detailed in
Section 2.6 “Evaluation Criteria.”” In general terms, these four criteria would encompass the
following considerations:

= Ability to meet purpose and need of the action
= Cost

* Logistics and technology

Final Chatfield Reservoir Storage Reallocation FR/EIS
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Chapter 2

Water rights/water availability
= Land availability/Land use

= Permitting and mitigation feasibility

= Design and construction feasibility

= Operational feasibility
= Environmental impacts

= Significance
= Ability to Mitigate

These initial screening criteria definitions were developed based on planning objectives and

constraints identified and summarized in Section 2.2. Initial screening criteria and associated
rationale for eliminating an alternative or screening it forward, are summarized in Table 2-1. 4

A Table 2-1

Criteria for Preliminary Screening of Alternatives

Criterion Description

| Rationale for Screening Criterion

Purpose and Need

PN1- The purpose and need is to increase availability of
water, sustainable over the 50-year period of analysis, in the
greater Denver area so that a larger proportion of existing
and future (increasing) water needs can be met.

To advance, a concept must be capable of assisting in providing the water
providers with a common regional solution, able to provide a reasonably
sufficient portion of the total requested average year yield of approximately
8,539(acre-feet (AF), and not be held up in extensive litigation, extensive
permitting, or other timeliness issues.

Cost

C1- The cost of the project must be affordable

The cost of a concept includes a broad estimate of land and
water rights acquisition, design and permitting, construction
and operation. At this early stage in the analysis, a
qualitative estimation of costs was employed because
detailed information on costs was not available or could not
be estimated within the current scope of theproject.

To advance, an alternative must not be unreasonably costly relative to other
concepts. A reasonable cost considers whether the concept has a
reasonable size relative to cost, and is substantially less({i.€:; order of
magnitude))than the costs associated with other water supply projects in the
Colorado Front Range.

Logistics and Technology

LT1- Water Rights/Water Availability

To advance, concepts would not require the acquisition of water rights
through new filings or by purchasing and transferring existing water rights
from current water providers in{@n unreasonably foreseeable time frame.
Sites that are already fully subscribed would be eliminated because the
water providers do not have the authority to acquire water or storage or it
would take agreements not yet in place and unable to achieve. Preference
would be given to sites with on-channel location.

LT2- Land Availability/ Land use

To advance, water sources or infrastructure components must not lie in
areas that clearly would not be available for purchase or create a significant
obstacle for development.

LT3- Permitting and Mitigation Feasibility

To advance, water sources should have acceptable mitigation and
permitting requirements.

LT4- Design and Construction Feasibility

To advance, water sources, including storage and conveyance
components, should comprise of proven technological methods to minimize
risk of failure to provide the required yield. Physical conditions resulting in
high risk or requiring unusual engineering solutions would be eliminated.

LT5- Operational Feasibility |

To advance, water sources, including storage and conveyance
components, should comprise proven operational and management

practices to minimize risk of failure to provide required yield. Also, it would

Final
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not be practical to operate multiple storage facilities, pipelines or treatment
facilities to meet the required yield. Advanced treatment, such as reverse
osmosis systems, would not be feasible.

To advance, a concept should avoid and minimize impacts to aquatic
ecosystems.

If significant impacts to wetlands or perennial streams are identified, then a
commensurate ability to mitigate must also be identified in order to have the
concept advance for further evaluation.

EC2- Ability to Mitigate

Screening criteria were applied to 88 project concepts. A project concept is defined as a source of

water available to meet a substantial portion of the Chatficld Water Provider’s requests. Each

concept may include various components (e.g., storage facilities, conveyances) that could be

independently used, or combined with other components, to make viable alternatives. A description |
A of each concept evaluated in the initial screening process is presented in a summary table (Table 2-2)

with a general discussion of the screening process and outcomes provided in the following sections.

Table 2-2
Concepts Considered in Preliminary Screening of Alternatives
| Concept | Description
Increased Water Conservation
11 (Chatfield Water Providers M&! (Comprenensive and aggressive water €onservation (or demand management) programs

‘Conservation Programs implemented by the Chatfield water providers group. Key facets incltde progressive
inclining)block rate structures, regulatory ordinances, €onsefvation incentive programs,
and supply-sideefficiency) measures.

1.2. Central Colorado Water This program Stippliesiilrazefficient irrigation equipment to farmers, and provides

Conservancy District Efficiency outreach seminars and in=field'conservationservices»
Program

2.0 Agricultural Transfers

21 Lower Arkansas (Riven Concept (Delivers water from the lower Arkansas Riven (near Avondale or La Junta) to the Rueter-
Hess Reservoir. Water pumped 96 to 133 milesswith'static pumping requirement of 3,100
to 3,600 feet. [Fifing)storage required. Reverse @smosis or advanced water treatment
would be required.

2.2 Middle & Lower South Platfe'River | ([Delivers water from the South Plate™River (near Greeley or Steflifig) to BFighton?

(Concept Requires purchase of South Plate'River water rights? Water pumped 36 to 84 mileswith
Statie pumping requirement of 700 to 1,300 feet. (Firming)storage required. Reverse
osmosis or advanced water treatment would be required.

2.3 Rocky Ford Highline Canal (DElivers water from the Arkansas RiVerBasin to the South Platfe'RiverBasim The

‘Concept | projectlisiin a conceptual state withi no idéntified buyer participants nor @étails on the
conveyance route. Requires purchase of water rights and treatment of water.

2.4 South Platte'River/)Farmers Delivers water from Weld County to East Cherry Creek Valleyavia the FRICO (Difch?

‘Reservoir and lrrigation Company water rights are being converted to flifi€ipal use, but have not been
((FRICO) Concept adjudicated. Treatment would be required.

2.5 (Intefruptible’Agricultural Transfers | (Alternative water resource management approaches to fraditional purchase and transfer
of water from iffigated lands. Example approaches linclidefinterruptible water supply
agreements, lohg- and'short-terim fotational fallowingy water banks, reduced crop
consumptive use, multiyean leasesy spot marketleases and purchase and lease-back
arrangements. Principlé goal is to provide some water to other uses iilhile maintaining

Final (Chatfield Reservoir Storage Reallocation FR/EIS
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Chapter 2

Table 2-2
Concepts Considered in Preliminary Screening of Alternatives
Concept | Description
3.0 Water Importation
31 Flaming Gorge Reservoir Concept Delivers water from the Green River to Denver area. A contract with Bureau of

Reclamation (BOR) for water from the Flaming Gorge marketable pool would be
required. Compact call and legal availability and administration of depletions in Wyoming
for use in Colorado would need to be resolved. Conveyance would be 357 to 442 miles
of pipeline to the south Denver metropolitan area with static pumping requirements of
1,400 to 3,100 feet. Constructible and permittable West Slope diversion, storage sites,
and pipeline routes would need to be evaluated. Estimated yield is 200,000 AF/year.
Estimated cost is $3 to $4 Billion.

32 Yampa River New Supply Concept | Delivers water from the Yampa River (near Craig) to Denver area. New water rights
appropriation required, and Compact call and legal availability related to endangered fish
would need to be resolved for a new appropriation. Would require approximately 250
miles of pipeline, with static pumping requirement of 5,000 feet. Constructible and
permittable West Slope diversion, storage sites, and pipeline routes would need to be
evaluated. Estimated yield is 300,000 AF/year. Estimated cost is $3.2 Billion.

33 Green Mountain New Supply Delivers water from the Blue River to the Denver area via the South Platte River. Water
Concept pumped 22 miles with static pumping requirement of 1,000 feet. Requires joint use of
Denver Water conveyance system. Estimated yield is 200,000 AF/year. Estimated cost is
$700 Million. J
L34 Colorado River Return Concept Delivers water from the Colorado River, downstream of Grand Junction, to the Denver

area. New water rights appropriation required, and Compact call and legal availability
related to endangered fish would need to be resolved for a new appropriation. West
Slope storage would not be required but East Slope storage would be required.
Conveyance on East Slope would be via South Platte and Arkansas Rivers. Water
pumped 179 miles with static pumping requirement of 7,000 feet. Reverse osmosis or
advanced water treatment would be required. Estimated yield is 250,000 AF/year.
Estimated cost is $3.7 Billion.

35 Gunnison River Concept Delivers water from the Gunnison River, and possibly the Blue Mesa Reservair, to the
Denver area. New water rights appropriation required, and Compact call and legal
availability would need to be resolved for a new appropriation. Would require
approximately 75 miles of tunnels and conduits. Constructible and permittable Western
Slope diversion, pumping stations, storage, and pipeline routes would need to be
evaluated.

36 San Luis Valley Concept Delivers water from the Arkansas River Basin to the South Platte River Basin via
pipeline. The project is in a conceptual state with no identified water rights nor details on
the conveyance route. Requires purchase of water rights.

4.0 Additional Storage within the South Platte River Basin
41 New Storage Reservoirs
411 Penley Reservoir Site A potential off-channel reservoir located approximately 11 miles south of Chatfield

Reservoir adjacent to Colorado’s foothills mountain range. The reservoir site would be
created by construction of two embankments approximately 160 feet high with a total
length of 3,500 feet, producing approximately (12,725 acre-feet of usable storage space.
Delivery of water from the South Platte River includes a 15-mile-long gravity tunnel near
Deckers or a 7.5-mile-long tunnel and pump station near Eagle Rock. Water would be
delivered into the Penley Reservoir from the South Platte River at the downstream end of
Waterton Canyon near the Platte Canyon Reservoir and High Line Canal.

412 Willow Creek Reservoir A potential reservoir site located on Willow Creek, a tributary to the South Platte River
located approximately one mile south of Chatfield Reservoir, in Douglas County. The

property site is owned by the Colorado State Board of Land Commissioners. Planned
storage capacity is approximately 4,400 AF.

413 Hritz Plum Creek Reservoir Site Alprivately-owned potential reservoir site located ff-channel, on Plum Creek, south of
Kellytown in Douglas County and approximately 1.75 miles south of Chatfield Reservoir.
A two -reservoir system was envisioned, with a planned storage capacity of
approximately 2,300 AF.

Final Chatfield Reservoir Storage Reallocation FR/EIS
2-12 July 2013
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Concept

414 Highland Ranch Reservoir Series Six new reservoir locations are being considered for potential reservoir Sites; and all'are
(Reservoir Nos. 6, 7, 8,10, 11 and | (G€atedi Douglas County. The f€Servoi'sites'are beifg considered for otherprojects)
@ : il

Centennial Water and Sanitation

acurrentiuser) Each of the gravel pit reservoirs
would require diversions toffromithe South Platte River to the reservoir. Thieldistance
fromitherSolthiPlatte'Riveris'substantiald Total potential storage capacity is
approximately 33,000 AF. |

415 Upstream Local Gravel Pit Three local gravel pits have been identified as potential South Platte River raw water.
Reservoirs These sites, and their potential storage capacity include the Titan ARS Reservoir (4,500

AF), Walker Pit (540 AF), and McLean Pit (450 AF). These are located less ffi@i one
mile south of Chatfield Reservoir. Each of the gravel pit reservoirs would require
diversions to/from the South Platte River to the reservoir.

416 Lower South Platte River Gravel Three new gravel pits aVelbeen identified to contain (7,835 acre-feet of storage Viollime)
Pits (@ndiAEItdes Central Colorado WCD Gravel Pit, Western Mutual Ditch'Company) Grave!

(Pityand Each of the gravel pit reservoirs would require
diversions from the South Platte River to/from the reservoir.
4.2 Storage Expansion of Chatfield Reservoir

42.1 Reallocation of 2,900 AF to Storage | Reallocate storage from the flood control pool to the conservation pool. The base
elevation of the exclusive flood control pool would be raised from 5,432 to 5,434 feet msl.
Water providers downstream of Chatfield Reservoir would be able to use existing
infrastructure to divert their portion of the stored water into their water systems. Some of
the downstream water providers would need to construct new delivery facilities to deliver
their new water supplies from Chatfield Reservoir. At this level, there is limited wetland
inundation and most recreation features can be mitigated without relocation of structures.
422 Reallocation of 4,500 AF to Storage | Reallocate storage from the flood control pool to the conservation pool. The base
elevation of the exclusive flood control pool would be raised from 5,432 to approximately
5,435 feet msl. At this level, some wetlands would be inundated, requiring mitigation.
Some recreation facilities would be inundated, requiring relocation.

4.2.3 Reallocation of 7,700 AF to Storage | Reallocate storage from the flood control pool to the conservation pool. The base
elevation of the exclusive flood control pool would be raised from 5,432 to G437/ feetimsl)
(@and 5,437 feet msl. At this level, wetlands would be inundated, requiring mitigation. Many
recreation facilities would be inundated, requiring relocation.

4.2.4 Reallocation of 20,600 AF to Reallocate storage from the flood control pool to the conservation pool. The base
Storage elevation of the exclusive flood control pool would be raised from 5,432 to 5,444 feet(ffsl)

‘but the reallocation of storage for this project only involves the volume between 5,432
(@nd 5,444 feetmsl. At this level, wetlands would be inundated, requiring mitigation. Most 4
recreation facilities would be inundated, requiring relocation. (The'flod fisk'anagement

425 Reallocation of Greater Than Reallocate storage from the flood control pool to the conservation pool. The base
20,600 AF to Storage elevation of the exclusive flood control pool would be raised from 5,432 to as high as

5,450 feet msl. At this level, the footprint of the park is severely affected with associated
large impacts to wetlands, recreational facilities, park roadways, and local highways. The
flood risk management function of the reservoir {ioUIdbElifpactedNThecoa sk
management funciions of éach of e Tr-Lakes projects would be impacted.

42.6 Reallocate in the existing Reallocates some of the storage space below elevation 5,432 feet ms| now controlled by
conservation pool (i.e., below 5,432 | Denver Water to the Chatfield water providers. Requires acquisition of the storage space
feet msl) for large and/or small in the existing conservation pool from Denver Water. Would result in sufficient yield with
amounts little or no increase in reservoir level and consequential impact to recreation facilities and

wetlands.
Final Chatfield Reservoir Storage Reallocation FREIS
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427 Reallocate some water in the Reallocates water from Denver Water to the Chatfield water providers. Could result in
conservation pool and some in the sufficient yield with little or no increase in reservoir level and consequential impact to
flood control pool in proportions that | recreation facilities and wetlands.
would seek to minimize ecosystem
habitat flooded and effects on
recreation facilities

428 | Deepening the Reservoir

4.3 Storage Expansion or Reallocation of Other Existing Reservoirs

431 Rueter-Hess Reservoir An off-stream reservoir, located approximately 9.5 miles south of Chatfield Reservoir,
which will rely on surface water from nearby Cherry Creek and Newlin Gulch; and
groundwater which may be alluvial groundwater or bedrock aquifer groundwater from the
Denver Basin. Owned and operated by the Parker Water and Sanitation District (PWSD).

Water allocation subscribed and permitted
under a separate planning action with the USACE. With €@ completed expansion,
reservoir storage i approximately 72,000 AF.

432 South Platte Reservoir A working gravel mine converted into a water storage reservoir in 2007. Located north of
the Chatfield Reservoir in Arapahoe and JeffersonCotnties? The Centennial Water and
Sanitation District owns the site. Raw South Platte River water would be pumped to this
reservoir, then to McLellan Reservoir for use within(Highlands)Ranch. Storage capacity is
6,400 AF.

433 McLellan Reservoir An existing reservoir located on Dad's Clark Gulch, a tributary of the South Platte River
in Arapahoe and Douglas Counties located less than one mile northeast of Chatfield
Reservoir. Owned by the(€ity of Englewood and leased to the Centennial Water and
Sanitation District (CWSD). Reservoir capacity is approximately 5,000 AF. Would require
diversions from the South Platte River to the reservoir. |

L 4.34 Platte Canyon Reservoir An existing reservoir located on the South Platte River at the mouth of Waterton Canyon
in Douglas County, approximately 2 miles south of Chatfield Reservoir. Owned by
Denver Water. Water supplied by Highline Canal. Reservoir capacity is approximately
910 AF.

435 Bear Creek Reservoir Bear Creek Dam, the last of three dams built to protect the Denver region from floods, is
located on the southwest edge of suburban Lakewood at the confluence of Bear Creek
and Turkey Creek. Located @ffschannél; would require diversions to/from the South Platte
River to the reservoir.

4.3.6 Cherry Creek Reservoir

An existing reservoir on Cherry Creek located approximately 10 miles northeast of
Chatfield Reservoir. The first of three dams built to protect the Denver region from floods.
Owned and operated by the USACE. Located off channel, would require diversions
to/from the South Platte River to the reservoir.
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Table 2-2
Concept | Description
5.0 Conjunctive Use of Surface and Groundwater
51 Additional NTGW with Local Gravel | Further acquisition of non-tributary groundwater (NTGW) from the Denver Basin, with
Pit Storage storage in local gravel pits. Requires acquisition of water rights, development of

groundwater withdrawal wells, development of gravel pit storage reservoir, and
accompanying water conveyance facilities.

5.2 Bedrock Aquifer Conjunctive Use Involves capturing and using surplus South Platte River surface water supplies and
injecting into bedrock aquifer for storage. Requires identification and development of
subsurface groundwater storage reservoir and development of surface water collection
and injection facilities. A large-scale groundwater pumping and storage concept was
informally presented to Douglas County water interests, but never developed into a
viable project due primarily to unreasonably high costs and a lack of surface water.

5.3 Alluvial Aquifer Conjunctive Use Involves capturing and using surplus South Platte River surface water supplies and
recharging the alluvial aquifer for storage. Requires the development of surface water
collection and injection facilities. No specific projects have been identified.

6.0 Water Reuse

6.1 Chatfield Water Providers Local Various forms of reuse or recapture are currently being employed, or planned to be
Reuse Programs employed, by those water providers who have reusable water.

6.2 Regional Reuse- WISE Partnership | The WISE Partnership is a proposed regional project between Denver Water (“Denver”),

Aurora Water (“Aurora”) and the South Metro Water Supply Authority. The Project is
looking at the concept of more efficiently using reusable water supplies from Denver and
Aurora municipal return flows, while maximizing the use of existing pipeline and pump
station infrastructure principally owned by Aurora and the East Cherry Creek Valley

Water and Sanitation District. The Partnership Project is currently in the planning stages) |

2.3.2 Concepts of Agriculture Transfers and Importation of Water

The initial screening process, which has utilized SWSI and other recent, relevant planning studies
(for example, The Colorado River Return Reconnaissance Study Summary Report [Boyle
Engineering(Cotporation, 2003]) identified a number of concepts for the importation of water or
permanent agricultural conversion. These concepts are listed in Table 2-2. The initial screening
process concluded that these concepts have vastly higher expense, difficulties in obtaining water
rights and legal agreements for out-of-basin transfers, and increased environmental impacts
compared to the other alternatives.

Permanea ¢ Agticultital THBSFEsS)

Agricultural yses account for greater than 80 percent of the water diverted and consumed in
Colorado((€WIECB; 2009). Many agricultural users hold senior water rights that potentially can be 4

A converted to provide M&I water supply. In agricultural transfers, the (PEfaneat watet Hight is)
already been diverted from the stream system and a portion consumed. The associated farmland

generally is no longer irrigated and therefore not available for agricultural use in the future. (Oncethe

Four generally known permanent agricultural transfer concepts were considered in the initial
screening process: Lower Arkansas River, Middle and Lower South Platte River, Rocky Ford
Highline Canal and South Platte River/Farmers Reservoir and Irrigation Company (FRICO). These
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concepts are described in Table 2-2. These, and projects similar to these, are very complex, high-
impact projects that are feasible only if large volumes of yield are realized. (MOSECONCEPTSHAVE

For example, they generally include new
storage reservoirs, hundreds of miles of pipelines, multiple pump stations, and advanced water
treatment techniques (e.g. reverse osmosis) to meet drinking water requirements. (Apptoximately 2 to)

are considered not realistic alternatives to a project

yielding approsimately 8,539 acre-feet per et IHESE EORCEPIS CARROEIE rmplemented NAthin
seasonable timeframe due to logistics of obtaining water rights and legal agreements for out-of-

and treatment costs would be substantial. Therefore these
(€éncepts have been eliminated from further alternative consideration.

Interruptible Agticultural Transfets

Interruptible agricultural transfers consist of temporary arrangements where agricultural water rights
are used for other municipal or industrial purposes. The agreement with agricultural users allows the
temporary cessation of irrigation so that other water needs can be met. Example approaches include
interruptible water supply agreements, long- and short-term rotational fallowing, water banks,
reduced crop consumptive use, multi-year leases, spot market leases, and purchase and lease-back
arrangements.

These concepts were eliminated from further consideration based on cost, logistics, timing, and
sustainability. Although these concepts have been discussed for several years and multiple grants are
presently studying alternative approaches, no existing examples exist of successfully implemented
programs. These concepts, and particularly the institutional and technical arrangements, continue to
be in the developmental stage. The movement of water supplies from agricultural water to municipal
users would likely require pipelines over very lengthy distances (multiple miles) and water treatment,
possibly including reverse osmosis.

Water Importation Concepts

Similar to the major permanent agricultural transfer concepts discussed above, there are a number
of regional water supply concepts involving out-of-basin transfer of water supply. Generally known
regional water importation concepts include Flaming Gorge Reservoir, Yampa River
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Chapter 2

Green'Mountain New Supply, Colorado River Return, Gunnison River, and San Luis Valley
(Table(2-2).

As with the large-scale agricultural transfer concepts, these projects are feasible only if large volumes
of yield are realized. These concepts cannot be implemented within a reasonable timeframe due to
the logistics of obtaining water rights and legal agreements for out-of- basin transfers. Conveyance
and treatment costs would be(substantial, and overall project costs would be substantially greater
than costs associated with water supply projects in the Colorado Front Range. They are considered
not realistic alternatives to a project yielding approximately 8,539 acre-feet per year and therefore
have been eliminated from further alternative consideration.

2.3.3 The Concept of Increased Water Conservation

All12 water providers recognize the importance of incorporating aggressive and meaningful water
conservation efforts in their operations. lBach'of these entities s part of the reallocation project |

A because they need additional water, which is ever increasingly costly and difficult to acquire. Thus,
these providers need to reduce their demands and stretch their supplies and have therefore included
water conservation. The water conservation (or sometimes called [demand management) programs of
the water providers have the following common components:

= Progressive inclining block rate structures to send a strong conservation price signal

* Regulatory ordinances, especially with new development, requiring mandatory compliance
and enforcement by the entity

* Conservation incentive programs, such as rebates or giveaways, applied to residential,
commercial and industrial water users

* Comprehensive education and outreach programs

=  Promotion of supply side efficiency measures to include the reuse of legally reusable
wastewater and leak detection programs

* Promotion of xeriscape principles

The providers in the southern Denver Metto) area have initially developed the non-tributary
groundwater resource as part of a conjunctive use supply. Water conservation efforts can reduce
demand and give more time to find surface water supplies but do not result in the elimination or
lessening of the dependence on the groundwater supplies. Conservation helps to stretch existing
resources, but does not solidify additional needed water supplies. The Chatfield Reservoir storage
reallocation project would help in the overall need of the water providers to be free of NTGW use.

Similarly, for other municipal(providers who are developing supplies in response to growth,
conservation can delay the timing of the need for additional supplies but does not in itself eliminate
the need for additional supplies. The agricultural providers are aggressively pursuing conservation
but also need the additional supplies from this project to allow the continued use of irrigation water
as a result of recent court cases. As a result, the providers seeking additional water supplies from this
project represent an increasing demand for water in the Denver Metro afeas

Final Chatfield Reservoir Storage Reallocation FR/EIS
2-17 July 2013
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A summary of water conservation programs of each of the @2 water providers is given in Appendix
AA. Some of the key elements showing the comprehensiveness and robust nature of their programs
are summarized in Tables 2-3 a, b, ¢, d, and e below. The complete water conservation reports of

seven of the water providers with §tat@ of(Colorado-approved) plans are available at:

Most of the water providers will, of necessity and with or without the Chatfield Reservoir storage
reallocation project, develop even more stringent water conservation measures in the future to
reduce their future water demands. Unfortunately, the water shortages of sustainable water supplies
faced by the water providers will not be resolved by water conservation measures alone and
therefore water conservation is not an equivalent practicable alternative to the proposed ([PEGject)

=
L
o)
a
o

p

= Centennial Water and Sanitation District was the first provider in Colorado, in 2003, to
(EDSEATTSY
= InJune 2006, Castle Pines North Metropolitan District was the first entity to submit and be
Final Chatfield Reservoir Storage Reallocation FR/EIS
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Chapter 2

Table 2-3a
Municipal and Industrial Water Provider Water Conservation Program Elements
Indoor/ Water Water Rebates Water
Effluent | Tiered Water Sod ET Water Outdoor Time Day Xeriscape/ Public Conservation
Water Provider Reuse Rates Budget Limits | Controllers Audits Restrict Restrict | Appliances | Educatign) |y A A Staff) L Al
Mount Carbon (VietfopalitaiiDistrict | | | | | P P P P P P P P
Town of Castle Rock U I P I I I I I I
Centennial WSD | I I | I I \ I |
Castle Pines Metropolitan District I I I I v \Y I I I
Castle Pines North Metropolitan I I I I I I I JOUOIN
Dt A yevvvval
Other SMWSA Members A
(Pinery Water and Wastewater District I I I Vv Vv [ I\
ArapaIBe County Water @hd I I P
A
Cottonwood WSD | I I I | I

Stonegate Village WSD

| - In(Place;) P —Planned)in < 5 years; V — Voluntary

Explanation of Program Elements:

Water Budgets: A rate structure based upon the calculation of @ppropriate water use (or budget) for each customer per pay period.

Sod limits:Limitations on the amount of sod that can be (installed
ET Water Controllers: Providing incentives promoting the use of ET water controllers

Adddd

Final

2-19
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Table 2-3b
Agricultural Water Provider Water Conservation Program Elements
Water Meter/
Water Provider Measurement Device Water Budget Public Education | Water Conservation Staff
Central Colorado WCD P I I |
Western Mutual Ditch Company I I I

| - In Place; P - Planned in < 5 years; V — Voluntary

Explanation of Program Elements:
Water Meter/Measurement Device: Central Colorado WCD linstalled meters on every well to monitor{pumping. Western Mutual Ditch
Company has measurement devices installed at every headgate to ensure correct allocation of water is being delivered.
Water Budget: Central Colorado WCD water users are limited to yearly quota allocations based on total water supplies available. Western
Mutual Ditch Company water users are limited to pro rata portion of total available ditch deliveries.

Table 2-3c
Status of Covered Entities and Approved Water Conservation Plans
“Covered Entity” Approved Water Conservation Plan
Water Provider under Colorado State Statute on file with the CWCB |
Mount Carbon Metropolitan District No No
Town of Castle Rock Yes Yes
Centennial Water & Sanitation District Yes Yes
Castle Pines Metropolitan District No Under review by CWCB
Castle Pines North Metropolitan District No Yes |
Pinery Water and Wastewater District Yes In process
Arapahoe County Water and Wastewater Authority Yes Yes
Cottonwood Water & Sanitation District No No
Stonegate Village Water & Sanitation District Yes In process

*A The approved plans can be viewed at http://cwch.state.co.us/public-information/document-search/Pages/main.aspx

A Table 2-3d
Consumption Charges of Water Rates for M&l Water Providers
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Table 2-3e
Water Conservation Rebate Programs Offered by Chatfield Study Participants
Kind of Rehate . A A A A| CPN TCR CWSD CPMD CcoT STONE
Toilets: Low Flow or High Effigiency 4| 4 X X X
$100 $75 $100
Clothes Washer , L 4 4 A 4 X X X X
$125 $200 $125
Waterless/ Ultra Low Flow Uringl | X
$100
Dishwasher |
Low Flow Showerhead | X X
$10 $25
ET(Controllers/IrrigationAudifs | 4 A X X X X
$200 $300-$1,500 $500
Imigation Head Replacements | X X
Landscape Replacements per sqft | | X X X
$0.40 $1.00
Xeriscape: Plants and Sub Soil X
Replacemem $1,500
A A A A A | lmgaton System Repairs | X
$1,000
Rain $epsor 4 A A X X
$100 $25-$50
Imigatiop Glock/Timer | X X
$75 $25
Water Wise Home | X
$2,000
Water Smart Reader |
Tipping Bucket Rain Gages | X
$100
Hot Water Recirculation System | X
$100
SpgengALddd .
$200
CPN: Castle Pines North 4 CPMD: (Castle'Pines'Metro District
TCR: Town of Castle Rogk 4 COT:  (Cattonwadd \Vater @&Sanitation District
CWSD:  Centennial Water & Sanitation District STONE: (Stonegate Village Metropolitan District ,

= All of the municipal water providers in the Chatfield reallocation study have programs in
place to maximize their reuse of indoor and outdoor reusable return flows. The use of
reclaimed wastewater for irrigation on golf courses started in the southern Denver area in
1975 (at Inverness) and has expanded to numerous courses in the south metro area. In
addition, indirect potable reuse from the recapture of reusable return flows after they have
been released to surface streams has been utilized by several providers for over 20 years.
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* Castle Rock, in 2003, instituted an innovative program requiring the review and approval of
all landscape plans, for both existing and new development, to ensure they include the most
stringent water savings elements. All designs for development are reviewed to ensure they
comply with regulations requiring “water — wise” landscape designs. In 2009, Castle Rock
spent $500,000 to retrofit median landscaping into xeriscape designs and efficient irrigation
systems.

* Central Colorado Water Conservancy District is a leader in the evaluation by the agricultural
community of how its practices can be altered to increase the efficient use of water.

Table 2-3d shows the inclining block rates used by the municipal providers. Inclining block rate
structures are recognized as the most effective rate structure for communicating the value of water
and encouraging its efficient use. The approach provides an incentive to conserve and ensures that
lower income consumers are able to meet their basic water needs at an affordable cost. Both the
number of blocks and the increase in price between blocks influence the effectiveness of water rate
structure.

Table 2-3¢ presents the water(providers’ programs offering incentives for consetvation from rebates.
Of note is the number and variety of rebates being offered by the water providers. Rebates take
considerable administrative effort and reflect the will of management to seek innovative and
effective avenues of water savings. The rebate programs are subject to periodic evaluations of their
effectiveness and of the financial capabilities of each entity to offer the programs.

Although water conservation for each water provider will be relied upon as a major tool for reducing
their future water demands, further conservation measures alone will not be adequate to make up |

A for the shortfall in water needed by the water providers to meet current and future water needs over
the next 50-year period. Therefore, it is concluded that increased water conservation alone is not
adequate to address the purpose and need of the proposed action and that additional water supplies
are required. Current water conservation practices constitute an independent parallel action and
therefore were not explicitly carried forward as components of all alternatives selected for detailed
evaluation.

2.3.4 The Concept of Conjunctive Use of Surface Water and Groundwater

Conjunctive use of surface water and groundwater can maximize the benefits and reliability of both
surface water and groundwater supplies if the physical limitations can be overcome.

Bedrock Aquifer Conjunctive Use

Bedrock aquifer conjunctive use involves collection of surface water supplies and injecting the
supplies into the bedrock aquifer through wells. Conjunctive use integrates groundwater and surface
water sourees and may be enhanced with aquifer storage and recovery operations. The purpose of
this concept is to use available ground-water storage while avoiding the impacts associated with

susface water impoundments. (EEESIRIZE The BeRERT ORbEdEoEk AquIFers AR S ey T Iong)

(than for surface water storage. Limited aquifer recharge rates, the need for specialized wells and
infrastructure for conveyance and treatment, (G

(PURIPIfZ) and the need for interim surface storage to capture peak surface water flow often offset
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the potential benefits of bedrock aquifer storage.

The Bedrock Aquifer Conjunctive Use concept was evaluated for the Chatfield Reservoir study and
ultimately eliminated from further consideration due to the necessity to build an interim storage
reservoir to capture surplus surface water flows and the cost and logistics of constructing a
treatment, injection and pumping system.

Alluvial Aquifer Conjunctive Use

Alluvial aquifer conjunctive use consists of diverting surplus surface water supplies and recharging
the alluvial aquifer. Aquifer recharge is generally accomplished by §pf€adifig) basin or canal

infiltration. (FFBUEFAGUITCE GERCEIly BAVEghFEEHATGERAIES) G roundater is then pumped for

water supply when accretions to the river system are needed to meet demands.

The Alluvial Aquifer Conjunctive Use concept was evaluated for the Chatfield Reservoir study and
ultimately eliminated from further consideration due to limited alluvial aquifer storage availability in
the area of the project and the requirement to locate and construct aquifer recharge basins.

Use of Non-Ttibutary Groundwater (NTGW)

Of the water providers seeking storage space in Chatfield Reservoir, 30 of 2 (including the
individual water providers in the South Metro Water Supply Authority [SMWSA]) are presently
using some amount of NTGW from the Denver Basin as part or all of their water supplies. Of the

(67 percent of their supplies come from NTGW, with the majority of these members) using more
than 85 percent NTGW. In 2005, the total NTGW usage from [the project patticipants at that time

was approximately 30,000 acre-feet.

A major study of this issue @8 completed iADECEMBEF2003) that addresses the effects of continued
reliance on NTGW for these water providers out to the year 2050. That(study, the South Metro
Water Supply Study (SMWSS); Was conducted by the SMWSS Board (Black & Veatch etfal;) 2003).
Selected pages from that study are included in Appendix C. The heavy use of NTGW from the
Denver Basin for municipal demands is a relatively new phenomenon principally occurring since the
mid-1970s; therefore, the effects of NTGW use are relatively unknown. To estimate the future effect
of continued and increasing groundwater withdrawals, a sophisticated model was developed and
peer reviewed as the central planning tool for the study.

A key aspect of the issue is that the Denver Basin groundwater is not significantly recharged by
surface waters. The use of the water from the basin is the mining of a nonrenewable resource that
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reduces artesian pressure, which causes a significant drop in the rate of well production to the point
when it is no longer feasible to extract. This is in comparison to the use of surface water, which, as
part of the hydrologic cycle, is replenished continuously.

The SMWSS determined that further use of the NTGW causes the need to replace groundwater
wells at an ever increasing pace to maintain the groundwater production. The study €oncluded that,
in general, based on the assumptions of the study, during a 50-year period when water demands will
double, the total number of groundwater wells needed to meet the new demands will increase nine
fold. For the 11 participants in the SMWSS, their collective 165 present wells will need to grow to
1,529 to accommodate the demands at 2050. Over that same period, average pumping rates from
wells in the Arapahoe Aquifer (the most used and most important Denver Basin aquifer) will
decrease from 550 gallons per minute (gpm) to an estimated 100 gpm. The groundwater aquifers will
get ever more expensive and difficult to extract water from and ultimately, it would no longer be

feasible to extract NTG . (EGHERESMWSARERbes partcipatngin e ChaeaRese o

However, due to discounting, the farther into the future that costs occur, the smaller the fraction of
these costs that is added to the present value of the cost of providing NTGW. This results in a less
costly alternative than that suggested by the No Action Alternative, which includes significant
expenditures for surface storage facilities. Although a nonrenewable resource, NTGW is assumed to
be available for the 50-year planning period considered in the economic analysis. Colorado statutes
restrict pumping of NTGW to no more than 1 percent per year, thereby providing a theoretical
aquifer life of 100 years, although due to pumping cost the economic life might be shorter. As the
SMWSS report describes, the projected pumping volume will dissipate the artesian pressure from the
Denver Basin aquifers to a large extent over the next 10 to 20 years. The problem with continued
pumping of the Denver Basin aquifers is related to a significant drop in the rate of well production
(the gallons per minute of withdrawal) and not to the diminishment of total water stored in the
aquifers. Regardless, the aquifer is assumed to be available for 50 years, and the NTGW is retained
in the analysis in conjunction with storage for downstream providers (gravel pit surface storage).
Under NEPA, this NTGW/Downstream Gravel Pits Alternative would be considered technically
and economically reasonable for consideration in supporting the purpose and need of increasing
availability of water, sustainable over the period of analysis, in the greater Denver area so that a
larger proportion of existing and future (increasing) water needs can be met. The NTGW/
Downstream Gravel Pits Alternative was screened forward and is discussed in detail in Section 2.4.2.

Chatfield Reservoir Storage Reallocation FR/EIS
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Chapter 2

2.3.5 The Concept of Developing New Surface Water Storage
Background

Surface water storage in the Front Range of Colorado generally takes one of two forms—traditional
reservoirs constructed using a dam placed across a flowing (or diverted) water course or excavated
gravel pits. Most excavated gravel pits are developed in the process of mining sand and gravel while
others (usually smaller) may be simply excavated for the purpose of water storage.

New Construction Storage Reservoits

Reservoirs are usually located where characteristics such as the potential to capture a large volume of
water using a relatively small dam are optimized. The reservoirs can be located either on-channel or
off-channel. For on-channel reservoirs, flows are captured directly from streams or rivers with
access to the stored water coming from delivery systems consisting of ditches and/or pipelines. The
potential locations for such facilities are very limited. Off-channel reservoirs, which are more
expensive and less common, require developing facilities to divert and convey water from the stream
to the reservoir. The proposed Two Forks Dam project, which was vetoed by the EPA more than
15 years ago, serves as an illustration of the permitting complexities and the environmental and fiscal
costs that may be associated with construction of an on-channel new reservoir. The Rueter-Hess
Reservoir, an off-channel reservoir(developed by the Parker WSD, is an example of a new,
successfully permitted storage facility. Development of traditional reservoirs is a very expensive and
uncertain venture generally taking 20 to 30 years to accomplish.

Four new storage reservoir concepts were evaluated in the initial screening process including the
Penley site, Willow Creek site, Hritz Plum Creek site, and a series of Highlands Ranch reservoir sites
(Table 2-2).

with @total

of SABIE storag- GpACENATIOUHED
the northwest embankment. The

surface atea of rhe seservoir at  storage volume of 12,725 acte-feet would be approximately 186
of water from the South Platte River to Penley Reservoir

(near Eagle Rock: The Penley Reservoir site was catried forward because it may provide a reasonable

cost, upstream storage body, with sufficient volume and minimal environmental impacts.
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The nature of the South Platte River valley is such that alluvium deposited over time has
accumulated in and adjacent to the river channel. These alluvial deposits serve as a readily available
source of sand and gravel and are used in construction and road building. The mining of this
material creates excavated areas, or pits, @fnd once the gravel is completely removed from the pits,
they can be lined with an impervious material and used for water storage. Alternatively, the gravel pit
can be bounded by slurry walls prior to sand and gravel excavation. The relative ease of planning
and permitting gravel pits for water supply makes them an attractive alternative to traditional
reservoirs; however, there are limits related to the location and size of these types of water supply
facilities.

Gravel pits have been and are being developed in the South Platte River valley from Douglas
County to downstream of the Adams/Weld county line near Brighton. There are at least 35 gravel
pits in this area either constructed, under construction, or planned to be constructed. One gravel pit
reservoir is being constructed a short distance downstream of Chatfield Reservoir. Gravel pits range
in size from a few @eres to over 100 and are typically 20="t6'30=feet deep, producing storage
capacitigs pn the order of 500 to 2,000 acre-feet. Gravel pit construction may take from 5 to 10 years
to complete.

Two groups of gravel pit reservoirs were identified for initial evaluation (Table 2-2). The first group
comprised a number of pits located upstream of the Chatfield Reservoir that could be used to divert
water from the South Platte River for storage. This concept was eliminated from further
consideration due to limited storage (€apacity and the logistical difficulties of combining reservoirs to
meet the storage requirements of the project.

The second group consisted of reservoirs locally available to the Lower South Platte River Gravel
Pit Users component of the water providers (Table 2-2). These reservoirs were screened forward
because they represented a cost-effective off-channel storage option with minimal environmental
impacts.

A number of existing reservoirs serve to store and allocate water supply to Colorado Front Range
communities, similar to the water storage function of the Chatfield Reservoir. Depending on
respective storage availability, physical attributes, and future plans, one or more reservoirs may be
available to meet the needs of the Chatfield Reservoir study. Options for increasing storage in
existing facilities include raising dams, raising mean water levels, dredging sediments and deepening
the reservoir.

Six existing reservoirs located near the project site were evaluated for potential water supply storage
expansion and/or re-allocation, including Rueter-Hess Reservoir, South Platte Reservoir, McLellan
Reservoir, Platte Canyon Reservoir, Bear Creek Reservoir, and Cherry Creek Reservoir (Table 2-2).



Compare: Insert�
text
"Chapter 2 All sites were eliminated from further evaluation due to their limited storage capacity, and the logistical difficulties of combining reservoirs to meet the storage requirements of the project. GravelPitReservoirs"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "and,"
[New text]: " and"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"acres"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Delete�
text
"acres"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " 20 to 30 feet"
[New text]: " 20-to 30-feet"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Delete�
text
"Draft Chatfield Reservoir Storage Reallocation FR/EIS 2-25 June 2012"

Compare: Delete�
text
"Chapter 2"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " capacity,"
[New text]: " capacity"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "Storage Expansion or Reallocation of Other Existing Reservoirs"
[New text]: "StorageExpansionorRea"
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"ocationofOtherExistingReservoirs"

Compare: Insert�
image
Matching image not found

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "In most cases, these reservoirs"
[New text]: "Final Chatfield Reservoir Storage Reallocation FR/EIS 2-27 July 2013"
The following text attributes were changed: 
   font, fill color, size


were not available due to current

storage commitments. (TEEFOREy hESe COREEDES Weke eliinAted EO B UFEheE ConSIAEEAHon)

e evaluation due fo e STOMBE ARG 1n the case of Cherry Creek Reservoir, any

expansion of storage would impact the flood control function of the reservoir.

2.3.6 Storage Expansion and Reallocation Concepts for Chatfield Reservoir

As previously discussed, reallocation of storage space in Chatfield Reservoir would provide an
estimated 8,539 acre-feet per year of average year yield, to be compared with the identified shortfall
of 90,000 acre-feet per year for the South Platte River Basin. An initial preliminary screening study
for this project looked at a number of aspects of reallocation within Chatfield Reservoir including
water rights, use patterns, demands, and water level fluctuations in terms of four alternatives
(€WE€B; 2003). The 20,600 Acre-Foot Reallocation (5,444 feet msl) and 7,700 Acre-Foot
Reallocation (5,437 feet msl) alternatives were retained for full analysis and are discussed below. The
20,600 Acre-Foot Reallocation Alternative was selected because it was considered a reasonable
maximum reallocation storage volume based on flood risk management and modification of
recreational facilities (Brown & Caldwell;) 2003). The 7,700 Acre-Foot Reallocation Alternative was
selected as an intermediate reallocation storage volume, with lesser impacts to recreational facilities
and environmental resources than the 20,600 Acre-Foot Reallocation Alternative. The Brown and
Caldwell study also evaluated the reallocation of 4,500 acre-feet (5,435 feet msl) and 2,900 acre-feet
(5,434 feet msl). The results indicated that the 4,500 acre-foot reallocation alternative was essentially
identical to the 7,700 Acre-Foot Reallocation Alternative in regard to effects on recreation facilities;
therefore, it was subsequently dropped from further consideration. The 2,900 acre-foot reallocation
alternative wag determined to provide too little additional storage to make it worth pursuing from
the perspective of the water providers. Thus, the 2,900 acre-foot reallocation alternative was not
carried through the final analysis because it was not acceptable to the water providers.
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The water providers also evaluated creative ways of reallocating water in the conservation pool and
some water in the flood control pool in proportions that would seek to minimize ecosystem habitat
flooded and effects on recreation facilities. In two variations of this concept evaluated (Table 2-2),
both were eliminated due to current storage commitments. Denver Water has no plans to make {8
storage space in Chatfield Reservoir available to others.

2.3.7 The Concept of Water Reuse

Comments generated during this FR/EIS scoping process identified the possibility of using reuse to
provide additional water supplies. Various forms of reuse or recapture of reusable water are
presently aggressively being employed or are planned to be employed by the various water providers
who have reusable water. Water providers are motivated to maximize this reuse or recapture. The
additional new water supply yield that would result from reuse was not screened forward in the
FR/EIS as a separate alternative. Instead, the ability of storage in Chatfield Reservoir to facilitate
water recapture and reuse or exchange was accounted for in the average year yields of the
reallocation alternatives.

One regional water reuse concept was identified for consideration. The Water Infrastructure and
Supply Efficiency (WISE) Partnership is a proposed regional project between Denver Water

(“Denver”), Aurora Water [(“Aurora”))and the South Metro Water Supply (Authority (SMWSA). The

The pEoject is looking at the concept of more efficiently using reusable water supplies from Denver
and Aurora municipal return flows, while maximizing the use of existing pipeline and pump station
infrastructure principally owned by Aurora and the East Cherry Creek Valley Water and Sanitation
District. The project is currently in the planning stages and was eliminated based on unknown cost,
logistics and timing. The final configuration and completion date are unknown and cost estimates
have not yet been developed for key components of the project. Additionally, the quality of the
water delivered would require either advanced treatment or significant blending with other water of
which there is a very limited supply. Finally, the timeframe for the WISE Project implementation is
unknown.

2.3.8 Summary of the Initial Screening Process

A total of 88 concepts, comprising the family of general concepts of water development or
conservation categories described by SWSI, were evaluated in the initial screening process. This
initial set of concepts was identified based on problems and opportunities identified in Section 2.1.
These initial screening criteria were developed based on planning objectives and constraints
identified and summatized in Section 2.2 and Table 2-1.
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Chapter 2

The results of this screening process are summarized in Table 2-4. Consistent with identified
planning objectives and constraints, those concepts involving large costs, prohibitive logistics or
inability to obtain water rights or legal agreements for water transfers were eliminated in favor of
local, in-channel and cost effective concepts. |

Table 2-4

Summary Results of Initial Screening of Concepts

Relevant

| Concept’ Screening Criteria J| Rationale for Screening Forward or for Elimination

Increased Water Conservation

11 Chatfield Water Providers PN1 An independent parallel action and therefore not explicitly included as
M&I Conservation components of each alternative. Conservation measures alone would not meet
Programs the overall purpose and need of the project.

12 Central Colorado Water PN1 An independent parallel action and therefore not explicitly included as
Conservancy District components of each alternative. Conservation measures alone would not meet
Efficiency Program the overall purpose and need of the project.

Agricultural Transfers

2.1 Lower Arkansas River C1,LT1 Eliminated based on cost, logistics and timing. Thisoncept cannot be
Concept implemented within a reasonable timeframe due to logistics of obtaining water

rights and legal agreements for out-of-basin transfers.(Storage, conveyance and
treatment costs would be substantial.

2.2 Middle & Lower South Ci LTl Eliminated based on cost, logistics and timing. This€aneept cannot be
Platte River Concept implemented within a reasonable timeframe due to logistics of obtaining water

rights.(Storage, conveyance and treatment costs would be substantial.

2.3 Rocky Ford Highline Canal | (C1;ETL Eliminated based on cost, logistics and timing. Thisoncept cannot be
Concept implemented within a reasonable timeframe due to logistics of obtaining water

rights and legal agreements out-of-basin transfers.(Storage, conveyance and
treatment costs would be substantial.

24 South Platte River/ FRICO | (€T Eliminated based on logistics and timing. This€oncept cannot be implemented

within a reasonable timeframe due to logistics of obtaining water rights.

25 Interruptible Agricultural C1,LT1, LT4, Eliminated based on cost, logistics and timing. Although these concepts have
Transfer been discussed for several years and multiple grants are presently studying

alternative approaches, no existing examples exist of successfully implemented
programs. These concepts, and particularly the institutional and technical
arrangements, continue to be in the developmental stage.

Water Importation Concepts

31 Flaming Gorge Reservoir Ci,LT1 Eliminated based on cost, logistics and timing. Thisoncept cannot be
Concept implemented within a reasonable timeframe due to logistics of obtaining water

rights and legal agreements out-of- basin transfers. Conveyance and treatment
costs would be substantial such that overall project costs would be substantially
greater than costs associated with water supply projects in the Colorado Front
Range.

3.2 Yampa River New Supply Ci,LT1 Eliminated based on cost, logistics and timing. This(aneept cannot be

Concept implemented within a reasonable timeframe due to logistics of obtaining water
rights and legal agreements for out-of- basin transfers. Conveyance and
treatment costs would be substantial such that overall project costs would be
substantially greater than costs associated with water supply projects in the
Colorado Front Range

33 Green Mountain New Ci, LTl Eliminated based on cost, logistics and timing. Thisaneept cannot be

Supply Concept implemented within a reasonable timeframe due to logistics of obtaining water
rights and legal agreements for out-of- basin transfers. Conveyance and
treatment costs would be substantial such that overall project costs would be
substantially greater than costs associated with water supply projects in the
Colorado Front Range.
Final Chatfield Reservoir Storage Reallocation FR/EIS

2-30 July 2013
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Chapter 2

Table 2-4
Summary Results of Initial Screening of Concepts
Relevant
Concept’ Screening Criteria Rationale for Screening Forward or for Elimination
34 Colorado River Return C1,LT1 Eliminated based on cost, logistics and timing. This(concept cannot be
Concept implemented within a reasonable timeframe due to logistics of obtaining water
rights and legal agreements for out-of- basin transfers. Conveyance and
treatment costs would be substantial such that overall project costs would be
substantially greater than costs associated with water supply projects in the
Colorado Front Range.

35 Gunnison River Concept C1,LT1 Eliminated based on cost, logistics and timing. This concept cannot be
implemented within a reasonable timeframe due to logistics of obtaining water
rights and legal agreements. Overall project costs would be substantially greater
than costs associated with water supply projects in the Colorado Front Range.

36 San Luis Valley Concept C1,LT1 Eliminated based on cost, logistics and timing. This€oncept cannot be
implemented within a reasonable timeframe due to logistics of obtaining water
rights and legal agreements for out-of- basin transfers.

New Storage Reservoirs

4.1.1 | Penley Reservoir(Site PN1, LT1,LT2, Carried forward in the FR/EIS to form a component of the No Action Alternative

LT3, EC1 (Alternative 1). Appears to provide reasonable cost, upstream off-channel
storage with minimal environmental impacts.
4.1.2 | Willow Creek Reservoir PN1, LT1, LT5 Eliminated due to limited storage(capacity'and the logistics of combining with
other small capacity reservoirs in the area.
4.1.3 | HiitzPlum Creek Reseroir | PN1,LT1, LT5 Eliminated due to limited storage(€apacity)and the logistics of combining with
Site other small capacity reservoirs in the area.

4.1.4 | Highlands\Ranch Reservoir | PN1,.LT1,LT5 Eliminated due to its current storage commitments and the logistics of combining
Series (Reservoir Nos. 6, 7, with the other small capacity reservoirs in this series.
8,10, 11 and 12)

4.15 | Local Upstream Gravel it | PN1, LT5 Eliminated due to limited storage capacity, and the logistics of combining with
Reservoirs the other small capacity reservoirs in the area.

416 | Lower South Platte Gravel | PN1 Carried forward in the FR/EIS to form a component of the No Action Alternative

Pits (Central Colorado
WCD Gravel Pit, \Western
Mutual Ditch Company
Gravel(Pit, and @ne
unassigned gravel pit).

(Alternative 1). Provides reasonable cost, upstream (off-=channel storage with
minimal environmental impacts. Also carried forward in the FR/EIS to form a
component of Alternative 2.

Storage Expansion of Chatfield Reservoir

4.2.1 | Reallocation of 2,900 AF to | | (PNL;LTS Eliminated due to insufficient storage capacity and the logistics of combining with
Storage other small capacity reservoirs in the area.

4.2.2 | Reallocation of 4,500 AF to | | (PNL;LTS Eliminated due to insufficient storage capacity and the logistics of combining with
Storage other small capacity reservoirs in the area.

423 Reallocation of 7,700 AF PN1, LT1, LT2, Carried forward in the FR/EIS as Alternative 4. In channel and existing
to Storage | LT3, LT5, EC2 infrastructure. Does not require acquisition of additional water rights, acceptable

permitting, and operational requirements. Significant, but mitigable
environmental impacts and recreational impacts.

424 Reallocation of 20,600 AF | (PNZ; LT1, LT2, Carried forward in the FR/EIS as Alternative 3. In channel and existing
to Storage | LT3, LT5, EC2 infrastructure. Does not require acquisition of additional water rights, acceptable

permitting, and operational requirements. Significant, but mitigable
environmental impacts and recreational impacts.

425 Reallocation of Greater | LT2, LT5 Eliminated due to the extensive inundation that would impact wetlands,

Than 20,600 AF to Storage recreational facilities, park roadways, and local highways. The flood risk
management function of the reservoir would be impacted.

4.2.6 | Reallocate in the existing | | (ETLET2 Eliminated due to current storage commitments. Denver Water has no plans to
conservation pool (i.e. make its storage space in Chatfield available to others. Additionally, if 20,600 AF of
below 5,432 feet msl) for space were used by the Chatfield water providers, the conservation pool would
large and/or small amounts sometimes drop below the current low level of 5,423 feet msl.

Final Chatfield Reservoir Storage Reallocation FR/EIS

2-31 July 2013
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Chapter 2

Table 2-4
Summary Results of Initial Screening of Concepts
Relevant
‘Concept’ 'Screening Criteria Rationale for Screening Forward or for Elimination |

4.2.7 | Reallocate some waterin | LT1,LT2 Eliminated due to current storage commitments. Denver Water has no(plansio)

the conservation pool and | make itS)storage space in Chatfield Reservoir available to Gthers)

some in the flood control 4

pool in proportions that

would seek to minimize

ecosystem habitat flooded

and effects on recreation

facilities.
4.28 | Deepening the Reservoir | PNL, LT4

Storage Expansion or Reallocation of Other Existing Reservoirs

43.1 | Rueter-Hess Reservoir PNZ,LT1 Eliminated due to its current storage commitments. [Rueter-Hess Reservoiratits
‘expanded size is anticipated to primarily meet the needs of PWSD in serving its
customers. Since completon of the expansion in 2012, PWSD has not made any
additional capacity available for sale.

4.3.2 | South Platte Reservoir PN1, LT1 Eliminated due to its current storage commitments. @WSD has no plans to make
this reservoir available.

4.3.3 | McLellan Reservoir PN1,LT1 Eliminated due to its current storage commitments. @WSD has no plans to make
this reservoir available.

434 | Platte Canyon Reservoir PNZ, LT1 Eliminated due to its current storage commitments. Denver Water has no plans
to make this reservoir available.

435 | Bear Creek Reservoir PN1, LT5 Eliminated due to limited storage capacity, and the cost and logistics of
combining with other small capacity reservoirs in the area

4.3.6 | Cherry Creek Reservoir PN1, LT5 Eliminated due to limited storage capacity. The flood risk management function

of the reservoir would be impacted.

Conjunctive Use of Surface and Ground water

5.1 Additional NTGW with PN1 Carried forward in the FR/EIS to form a component of Alternative 2. (ConSidéered
Local Gravel Pit Storage | technically and economically reasonable for consideration in supporting the
purpose and need of increasing availability of water, sustainable over the period
of analysis.
5.2 Bedrock Aquifer Cl,LT4 Eliminated due to the necessity to build an interim storage reservoir toCapture)
Conjunctive Use | surplus surface water flows and the cost and logistics of constructing a
treatment, injection and pumping system.
5.3 Alluvial Aquifer(CORjURCtVe) | C1,LT4 Eliminated due to limited alluvial aquifer storage availability in the area of the
Use | project and the requirement to locate and construct aquifer recharge basins.
Water Reuse
6.1 Chatfield Water Providers | PN1 Eliminated based on the fact that all Chatfield study participants already favelin
Local Reuse Programs | place systems to recapture and reuse the majority of their available reusable
wastewaters. This has been a cost effective water management alternative that
has already been maximized to the extent that there is no significant additional
water supplies available from this concept.
6.2 Regional Reuse-WISE C1,LT1,PN1, LT 4

Partnership |

Eliminated based on unknown cost, logistics and timing. The project is EUffently)
in the planning(Stages; andits configuration and completion date are unknown.
Additionally, the quality of the water delivered would require either advanced
treatment or significant blending with other water of which there is a very limited
supply. Finally, the timeframe for the WISE Project implementation is unknown.

*Concepts in bold text were carried forward in the FR/EIS.
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Chapter 2

A number of existing reservoirs located near the project site were evaluated for potential water
supply storage expansion and/or eallocation. These reservoirs wete not available due to current
storage commitments and/or any potential expansion of storage would impact the flood mitigation
function of the reservoir. A

A New storage reservoir concepts were also considered in the initial screening process. All potential
sites, with the exception of the Penley site, were eliminated from further evaluation due to their
limited storage(eapacity and the logistical difficulties of combining reservoirs to meet the storage
requirements of the project. The Penley Reservoir site was carried forward because it may provide a
reasonable cost, upstream storage body, with sufficient volume and minimal environmental impacts.

Consistent with identified planning objectives, a number of configurations of local storage
reallocation within Chatfield Reservoir were eliminated due to insufficient storage capacity (e.g.
2,900 ‘acre-feet and 4,500 (acte-feet alternatives) and, consistent with planning constraints, reservoir
scenarios involving prohibitively large volumes (>20,600 ‘acre=feet alternative) that would impede
flood control functions, and involving acquisition of storage or water rights from Denver Water
were eliminated.

Water conservation and reuse practices of the(water providers constitute an independent parallel
action and therefore were not explicitly included as components of all alternatives selected for
detailed evaluation.

Alternatives selected for detailed evaluation are desctribed in Section 2.4.

2.4  Alternatives Considered in Detalil

The alternatives considered in detail in this analysis are:
= Alternative 1—No Action, Penley Reservoir combined with Gravel Pit Storage

= Alternative 2—NTGW combined with Gravel Pit Storage (Least Cost Alternative to
Chatfield Reservoir Storage Reallocation)

= Alternative 3—Reallocation of 20,600 acre-feet to Storage (20,600 Acre-Foot Reallocation)

= Alternative 4—Reallocation of 7,700 acre-feet to Storage (7,700 Acre-Foot Reallocation) and
use of NTGW and Gravel Pit Storage

Each of the alternatives was designed to reach an average year yield of 8,539 acre-feet, which
corresponds with the average year yield under the maximum (20,600 acre-feet) reallocation
alternative (Alternative 3). The alternatives correspond to the maximum water pool elevations in the
reservoir of 5,432 feet msl (Alternatives 1 and 2), 5,444 feet msl (Alternative 3), and 5,437 feet msl
(Alternative 4). Each alternative implicitly includes the increased water conservation programs
currently planned or implemented (see Section 2.3.3 for details). The following section provides a
description of each of the alternatives analyzed in detail.
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Background on Chatfield Reservoir

The Chatfield Dam and Lake Project was authorized under Public Law 81-516 with the primary
purpose of providing flood control storage. The project was designed to maximize benefits by
meeting multiple objectives; secondary uses include recreation, silt control, and fish and wildlife
habitat. The initial authorization allocated 180,000 acre-feet to flood risk management storage and
20,000 acre-feet to silt control and for fish and wildlife purposes (USACE 2002b, Design
Memorandum PC-46, Master Plan). By contract in 1979, Denver Water is allowed to store
approximately 27,000 acre-feet in Chatfield Reservoir with the conditions thaf storage (§pace between)
(clevation 5,423 fect msland 5,432 feet msl can be regulated solely by Denver. Denver will use its
efforts a8 nearly as(practicable” to maintain @ minimum storage level goal of 20,000 acre-feet from

May 1 to August 31 each year, and only during #Sévere and protracted [@fOUGHE? conditions, as
determined by the §taté of Colorado and endorsed by the Omaha District Engineer (USACE), will
the pool be allowed to fall below 5,423 feet msl. Storage in the reservoir is allocated into four pools:
(inactive, multipurpose-conservation, flood control, and maximum surcharge/spillway design flood.
Table 2-5 presents the elevations of the different pools, the volume of storage, and the surface areas
under each of the alternatives.

The following characteristics of the reservoir and dam would remain the same under all alternatives':

"= Dam

& Top Elevation
- Length of Dam
e Height of Dam

= Spillway

& Discharge Capacity
&  Crest Elevation

& Width

& Gross Storage (5,521.6 feet msl)  (B505676/actefeet

= Qutlet Works

& Number and size of conduits 4 Two 11-foot x 16-foot oval conduits (bottom release)
1,280 feet

Two 6-foot x 13-foot hydraulic slide

Two 2-foot x 2-foot slide gate on gate

One 6-foot butterfly

8,400 cfs at elevation 5,500 feet msl
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Chapter 2

Table 2-5
Comparison of Pool Levels and Volumes Under Each Alternative

Feature Elevation (feet msl) Capacity (acre-feet) Surface Area (acres)
20,600 Acre- 7,700 Acre- 20,600 Acre- | 7,700 Acre- 20,600 Acre- | 7,700 Acre-
No Action or Foot Foot No Action or Foot Foot No Action or Foot Foot

Alternative NTGW* Reallocation | Reallocation NTGW* Reallocation | Reallocation NTGW* Reallocation | Reallocation
Maximum Surcharge/Spillway Design 5,500-5,521.6 |5,500-5,521.6 |5,500-5,521.6 |116,469 116,469 116,469 5,991 5,991 5,991
Flood c/
Flood Control Pool a/, b/, ¢/, d/ 5,432-5,500 5,444-5,500 5,437-5,500 206,779 186,179 199,079 4,779 4,779 4,779
Multipurpose-Conservation Pool b/, c/ 5,385-5,432 5,385-5,444 5,385-5,437 27,405 48,005 35,105 1,429 2,009 1,668
Inactive Pool(c/, e/ 5,377-5,385 5,377-5,385 5,377-5,385 16 16 16 N/A N/A N/A
*NTGW refers to the NTGW/Downstream Gravel Pits Alternative:
Sources A
a/  Scoping document |
Bh  Water Control Plan (Appendix B of the FR/EIS) 1
€/ MasterPlan
(dh Calculated (206,729-20,600=186,129 and 206,729-7,700=199,029)
el

N/A not(applicable
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providers based on several factors including cost, environmental impacts, project timing, water
rights considerations, and likelihood of implementation. The water providers then collectively

developed the most likely ®A6faction™ alternative, as described below.

For the analysis of a development of storage No Action Alternative, numerous options were
identified and screened including alternative reservoirs at the following locations: Willow Creek site,
Hritz Plum Creek site, Walker pit site, McClean pit site, Highlands Ranch site 11, Titan ARS pit site,
Deer Creek quarry site, and the Tarryall Reservoir site. These are sites for an upstream reservoir
location and several unnamed gravel pit sites for downstream reservoir locations that were analyzed.
The conclusion from this analysis is that the most likely and lowest cost No Action Alternative for
each of the water providers would be either the construction of alternative new storage, with pump
and pipeline facilities, at several sites, or, for one user, the combination of a small acquisition of new
water rights and storage space in an existing facility.

The main feature of the No Action Alternative is the development of other alternative surface
storage units to contain surface water supplies of the same approximate yield of the Chatfield
Reservoir storage reallocation project. In addition, it is important to also consider how the water
(providers’) demand will be met until major surface storage features come online. For upstream water
providers, primary supply in lieu of a reallocation at Chatfield Reservoir is NTGW until other
surface storage is developed. Downstream water (pfovidess” supplies are accommodated by junior
and senior surface water rights, existing surface water storage and recharge facilities, reuse, and
putchase/transfer of agricultural water rights leasing agreements until an alternative surface storage
unit can be developed.

The water providers have developed No Action Alternatives generally based upon two logical
regional groupings, the so-called Penley Reservoir Users consisting of water providers located
approximately at, above, or slightly below the elevation of Chatfield Reservoir, and the so-called
Lower South Platte Gravel Pit Users who are either located or able to take water deliveries
considerably downstream of Chatfield Reservoir. One water provider has a unique circumstance,
which is described as Other User. Because the NTGW and other supplies that will provide water
supply in lieu of a reallocation at Chatfield Reservoir are all currently in existence and being used,
additional environmental impacts are relatively minor. Therefore, detailed environmental impact
analyses will mainly focus on surface storage.
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2.41.1 Penley Reservoir User Group

The so-called Penley Reservoir User Group includes Mount Carbon Metropolitan District, the (€ight
SMWSA members that are patticipants in the Chatfield study (see Table 1-1), Colorado Patks'and

AWIEEE) Cener of Colorado WD, GRAIGNIGBIRGSbOFo U SID FasAIEi Ser gFoup BUEIEns

The collective No Action Alternative for the Penley Reservoir Users is to construct a new regional
storage reservoir, known as the Penley Reservoir, at the site shown in Figure 2-1. This site was
chosen after analyzing eight alternative storage sites in the nearby area. Many Penley Reservoir Users
are patticipating in the project with this specific goal in mind. Note that the #P£6poseéd Plum Creck
Reservoir’ shown in Figure 2-1 is not a component of the Chatfield storage reallocation study. It is a
project being developed independently by the Castle Pines Metropolitan and Castle Pines North
Metropolitan Districts and the town of Castle Ro€k; and its development is not contingent on the
outcome of the Chatfield study (see Section 4.19.1.20 for additional details). |

A The possible sites for a regional reservoir meeting the collective volume requirement for the Penley
Reservoir Users are extremely limited. No reservoir site located upon the South Platte River channel,
which would be equivalent to Chatfield Reservoir in its on-channel benefits, was considered
practicable. Expenses and impacts are minimized by making this a single regional storage facility to
serve multiple water providers. The SMWSA listed Penley Reservoir as a proposed regional storage

site in SMWSA’s water right application, Colorado Division One water court case number
04CW3009, filed in December 2004.

The proposed Penley Reservoir, as shown in greater detail in Figure 2-2, would be an off-channel
reservoir located approximately 11 miles south of Chatfield Reservoir adjacent to Colorado’s
“foothills” mountain range. The reservoir site would be created by construction of two
embankments approximately 160 feet high with a total length of 3,500 feet, producing approximately
acre-feet of usable storage space (this is the same storage volume the collective Penley
Reservoir Users would realize from the 20,600 Acre-Foot Reallocation Alternative). An outlet works
approximately 1,100 feet long would be constructed in the northwest embankment. The surface area
of the resetvoir at a storage volume of 12,725 acre-feet would be approximately @86 acres.
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Options considered for delivery of water from the South Platte River to Penley Reservoir included a
15-mile-long gravity tunnel near Deckers and a 7.5-mile-long tunnel and pump station near Eagle
Rock. The most favorable option is to deliver water into the Penley Reservoir from the South Platte
River at the downstream end of Waterton Canyon near the Platte Canyon Reservoir and High Line
Canal; this option is used in Alternative 1. This diversion would require a pump station and an
approximately 8-mile-long, 48-inch-diameter pipeline to the reservoir (see Figure 2-3) with a capacity
of approximately 60 cfs. The anticipated approach is to utilize existing Denver Water facilities (i.e.,
the High Line Canal and the Platte Canyon Reservoir), thereby avoiding the need for a new
diversion structure on the river. This approach would require the approval of Denver Water. If no
approval can be obtained, a costly new diversion structure would be required.

Delivery of water from the reservoir to the users would be done using two general approaches. For
some water providers, including SMWSA, Centennial WSD, Center of Colorado WCD, and
Colorado (Patks and Wildlife) the pipeline carrying water to the reservoir would also be used to
deliver water back to the South Platte River and to Chatfield Reservoir for subsequent release or
diversion. This pipeline would be approximately 8 miles long. A joint inlet and outlet facility would
be used. For other water providers in the Penley Reservoir User Group, including Castle Pines
Metropolitan District, Castle Pines North Metropolitan District, and town of Castle Rock, a separate
delivery system of pipeline and booster pump facilities would be used to deliver water to their
respective water systems.

1 The same S5mile pipeline and pump station facilities are estimated to be used for the Castle Pines
Metropolitan District, Castle Pines North Metropolitan District, and Town of Castle Rock; the other
water providers would each have their own water delivery facilities. The Castle Pines(Metropolitan

of Castle Rock pipeline would be approximately 6.95 miles long. (Figtifé 2-4 Shows

the layouts of;
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The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "acquisition"
[New text]: "reliability"
The following text attributes were changed: 
   fill color
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: " additional direct flow"
[New text]: "the"
The following text attributes were changed: 
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text
The following text attributes were changed: 
   fill color
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text
"rights to"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " direct flow"
[New text]: "is that for afew upstream"
The following text attributes were changed: 
   fill color
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text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "that would otherwise"
[New text]: " providers near the edge of the aquifer it may not"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "available"
[New text]: "physically possible to utilize NTGW"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"the 50-year period of analysis. They may need to pursue alternative sources of water. Due to uncertainties regarding the courses of action of the affected water providers, it is assumed their water needs are satisfied with NTGW for the purposes of this study. To the extent that other alternative water sources are more costly than NTGW, the NTGW/Downstream Gravel Pits Alternative is a conservative least-cost alternative to the Chatfield Reservoir"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " in Chatfield Reservoir;"
[New text]: " reallocation project. Downstream water providers, including Central Colorado WCD"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " participation in a large regional pipeline"
[New text]: "Western Mutual Ditch Company, do not currently use appreciable NTGW due"
The following text attributes were changed: 
   fill color
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text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "convey"
[New text]: "limitations on available aquifers and high cost of development. These"
The following text attributes were changed: 
   fill color
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text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
" providers would continue"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"depend on surface water supplies in"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "downstream users from other basins. These alternatives were screened"
[New text]: " NTGW/Downstream Gravel Pits Alternative, which would include development of gravel pits"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " costs, timing"
[New text]: " water storage (with an average year yield"
The following text attributes were changed: 
   fill color
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text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "construction, and institutional considerations (including environmental permitting needs). Based"
[New text]: "3,248 acre-feet). See the No Action Alternative discussion (Section 2.4.1) for information"
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   fill color
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text
The following text attributes were changed: 
   fill color

Compare: Delete�
text
" this screening effort,"
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text
The following text attributes were changed: 
   fill color
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text
" storage. 2.4.3 20,600 Acre-Foot Reallocation (Alternative 3) The 20,600 Acre-Foot Reallocation Alternative would reallocate"
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: " was determined"
[New text]: " from the flood control pool"
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text
The following text attributes were changed: 
   fill color
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"the conservation pool. The additional storage would"

Compare: Replace�
text
The following text attributes were changed: 
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" used for M&I water supply, agriculture, recreation, and fishery habitat protection and enhancement purposes. Under this alternative, the base elevation of"
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The following text attributes were changed: 
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text
[Old text]: "least costly option with"
[New text]: "exclusive flood control pool would be raised from 5,432 to 5,444 feet msl, but"
The following text attributes were changed: 
   fill color
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The following text attributes were changed: 
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text
[Old text]: "highest likelihood"
[New text]: " reallocation"
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[Old text]: "success. Institutional constraints"
[New text]: " storage for this project only involves the volume between 5,432"
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: "likely environmental impacts were also the smallest for gravel pit storage. Each Lower South Platte Gravel Pit User then identified apotential gravel pit storage site,"
[New text]: " 5,444 feet msl. The average year yield is estimated at 8,539 acre-feet, which is"
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The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " optimizing"
[New text]: "the Brown and Caldwell study “Chatfield Reallocation Study Storage Use Patterns” (CWCB 2003). The reliability of the water supply is similar to the alternatives that are dependent upon the opportunistic capture of runoff. The reallocation of"
The following text attributes were changed: 
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   fill color
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text
[Old text]: "connection with its existing"
[New text]: " flood control storage to joint-use flood control and"
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text
The following text attributes were changed: 
   fill color
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text
" storage will require a change in the operations of Chatfield, as well as the other two Tri-Lakes projects as it applies to system-wide flood control regulation. Reallocation would not impact the primary flood risk management purpose of Chatfield reservoir. During Tri-Lakes"
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text
The following text attributes were changed: 
   fill color
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text
" flood control storage evacuation for Level I (small flood events), as defined in Appendix B – Tri-Lakes Water Control Final Chatfield Reservoir Storage Reallocation FR/EIS 2-59 July 2013"


Under Alternative 3, operations at Chatfield Reservoir would be based on the four pools described
for Alternative 3 in Table 2-5. The base elevation of the flood control pool would be raised from

105,444 feet msl, and the State Engineer would be responsible for managing discharges for

water levels within the consetvation pool. Duting forecast high runoff years when Chatfield pool
elevation is forecast 1o exceed 5,444 feet msl, the Corps and the state of Colorado would jointly

operate the conservation pool. During the joint operation, Chatfield Reservoi could b drawn down
to accommodate the anticipated

under the No Action Alternative, the Corps would take control

of discharges once the water level reached the exclusive flood control pool elevation, in this case.
F 5,444 fect msl would not be achieved every year duc to
fluctuations in rhe amount of runoff. There would be no change to the need for Denver Water to

The number of water providers with storage rights within the reservoir would increase from one

under the 20,600 Acre-Foot Reallocation Alternative. While the State Engineer would continue to

storage would be'used for
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"Chapter 2 Plans, the reallocation of flood control storage at Chatfield slightly increases releases and affects the timing and duration of releases made from Cherry Creek and Bear Creek though the primary flood risk management purpose for Cherry Creek"
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   fill color

Compare: Replace�
text
[Old text]: "infrastructure. These locations, all in Adams County,"
[New text]: " Bear Creek is not affected. Reference Appendix B – Tri-Lakes Water Control Plans for an example of how the release magnitudes"
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[Old text]: "identified in Figure 2-6. Based on depth"
[New text]: " affected. There is no change"
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[Old text]: "bedrock"
[New text]: "system flood control storage evacuation releases during Level II (large flood events), as defined"
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"Appendix B – Tri-Lakes Water Control Plans. Reallocation would require"
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[Old text]: "general area, each"
[New text]: "construction of additional recreational infrastructure and relocation of some"
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The following text attributes were changed: 
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text
[Old text]: "gravel pits was assumed"
[New text]: " existing roads and facilities. Water providers both upstream and downstream of Chatfield Reservoir would be able to use existing infrastructure"
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text
The following text attributes were changed: 
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"divert their portion of the stored water into their water systems. No new infrastructure would be needed at Chatfield by any water provider. Operations at ChatfieldReservoir for Alternative 3 Under Alternative 3, operations at Chatfield Reservoir would"
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[Old text]: "approximately 20 feet deep. Each"
[New text]: " based on the four pools described for Alternative 3 in Table 2-5. The base elevation"
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[New text]: " flood control pool"
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[Old text]: " surrounded by a slurry wall down"
[New text]: " raised from 5,432"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
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text
[Old text]: "bedrock,"
[New text]: "5,444 feet msl,"
The following text attributes were changed: 
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" the State Engineer"
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The following text attributes were changed: 
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text
[Old text]: "require inlet and outlet works with associated pumps"
[New text]: " be responsible for managing discharges for water levels within the conservation pool. During forecast high runoff years when Chatfield poolelevation is forecast"
The following text attributes were changed: 
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: "allow"
[New text]: " exceed 5,444 feet msl,"
The following text attributes were changed: 
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: " gravel pits to fill"
[New text]: " Corps"
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text
The following text attributes were changed: 
   fill color
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"return water to"
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The following text attributes were changed: 
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text
[Old text]: "South Platte River as needed. Inlet facilities"
[New text]: " state of Colorado"
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"jointly operate the conservation pool. During the joint operation, Chatfield Reservoir could"
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The following text attributes were changed: 
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text
[Old text]: " sized"
[New text]: " drawn down while the surface elevations are still within the conservation pool"
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text
The following text attributes were changed: 
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text
[Old text]: "allow adequate capacity to pump from"
[New text]: " accommodate"
The following text attributes were changed: 
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: "South Platte River"
[New text]: " anticipated high volume of runoff. This would provide benefits during high runoff years such as a lower maximum release resulting in less downstream impacts and possibly fewer in-pool impacts because of less need for exclusive flood control storage. The operations for Alternative 3 are detailed in Appendix B, Water Control Plan. As"
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[Old text]: "free water conditions (this also approximates"
[New text]: " the No Action Alternative,"
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[Old text]: "diversion capability"
[New text]: " Corps would take control"
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text
[Old text]: " an on-channel reservoir). Free"
[New text]: " discharges once the"
The following text attributes were changed: 
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text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "consists"
[New text]: " level reached the exclusive flood control pool elevation, in this case 5,444 feet msl. The pool elevation"
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The following text attributes were changed: 
   fill color
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text
[Old text]: " inflows available"
[New text]: " 5,444 feet msl would not be achieved every year due"
The following text attributes were changed: 
   fill color
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The following text attributes were changed: 
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text
[Old text]: "bestored"
[New text]: "fluctuations"
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   fill color
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"Chatfield by"
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: "new users when inflows are so high that theirrelatively junior water rightsare in priority. Adequate outlet structures"
[New text]: " amount of runoff. There"
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text
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   fill color
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"also"
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The following text attributes were changed: 
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[Old text]: "needed"
[New text]: " no change"
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   fill color
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"allow"
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text
The following text attributes were changed: 
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text
[Old text]: "return"
[New text]: " need for Denver Water to maintain a pool at 5,423 feet msl. The number"
The following text attributes were changed: 
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: " required augmentation water. In some cases, agricultural"
[New text]: " water providers with storage"
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text
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   fill color
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"within the reservoir"
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text
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text
[Old text]: "be transferred"
[New text]: "increase from one (Denver Water) under the No Action Alternative"
The following text attributes were changed: 
   fill color
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: " fill"
[New text]: " 12, including Denver Water (see Table 1-1), under the 20,600 Acre-Foot Reallocation Alternative. While"
The following text attributes were changed: 
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The following text attributes were changed: 
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text
[Old text]: " gravel pits, which"
[New text]: " State Engineer"
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: "involve conversion of irrigated agricultural lands"
[New text]: " continue"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "dry land agriculture or taking lands out"
[New text]: "manage the discharge within the conservation pool, the demand on the additional storage rights would change the volume and pattern"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " agricultural production. For example,"
[New text]: " the discharge from that observed under the No Action Alternative. The result is that the pool level could fluctuate more widely than under the No Action Alternative. The analysis presented in Chapter 4 considers the changes in fluctuations by using"
The following text attributes were changed: 
   fill color
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text
The following text attributes were changed: 
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text
[Old text]: " single gravel pit facility with 1,425 acre-feet"
[New text]: "model that superimposes operations"
The following text attributes were changed: 
   fill color
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text
The following text attributes were changed: 
   fill color
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text
" Chatfield Reservoir under the existing (base) conditions versus the “with-project” conditions. 2.4.4 7,700 Acre-Foot Reallocation/NTGW/Downstream Gravel Pits (Alternative 4) The 7,700 Acre-Foot Reallocation Alternative would also reallocate storage from the flood control pool to the conservation pool for multiple purposes. Again, the additional"
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text
The following text attributes were changed: 
   fill color

Compare: Delete�
text
"space (and 485 acre-feet yield)"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "require approximately 76 acres of surface disturbance, Draft"
[New text]: "be used for M&I water supply, agriculture, recreation, and fishery habitat protection and enhancement purposes. Final"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color

Compare: Replace�
text
[Old text]: "2-47 June 2012"
[New text]: "2-60 July 2013"
The following text attributes were changed: 
   font, fill color


Chapter 2

In this case, the base elevation of the exclusive flood control pool would be raised from 5,432 to
5437 feet msl, but the reallocation of storage for this project only involves the volume between
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of runoff. This would provide benefits during high runoff years such as a

because of less necd for exclusive flood control storage. As under the No Action Alterative, the

to fluctuations in the amount of runoff.

While the State Enginer would continue to manage the discharge within the conservation pool, the
demand on the additional storage rights would change the volume and pattern of the discharge from
that observed under the No Action Alternative. The result is that the pool level could fluctuate more

widely than under the No Action Alternative. The analysis presented in Chapter 4 considers the

changes in fluctuations by using a model that superimposes operations of Chatficld Reservoir under

reallocation alternatives on Chatfield Reservoir water levels is the

these differences would nor necessasily be elear to an observer at the reservoir on any given day. The
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text
The following text attributes were changed: 
   font, fill color
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text
[Old text]: "including required freeboard, room"
[New text]: "In this case, the base elevation of the exclusive flood control pool would be raised from 5,432 to 5,437 feet msl, but the reallocation of storage"
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text
The following text attributes were changed: 
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" this project only involves"
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text
[Old text]: "slurry wall,"
[New text]: "volume between 5,432"
The following text attributes were changed: 
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text
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text
[Old text]: "appropriate setbacks."
[New text]: " 5,437 feet msl."
The following text attributes were changed: 
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text
The following text attributes were changed: 
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text
[Old text]: " estimated agricultural land that"
[New text]: " average year yield from Chatfield Reservoir for the 7,700 Acre-Foot Reallocation Alternative"
The following text attributes were changed: 
   fill color
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text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "converted"
[New text]: " approximately 3,160 acre-feet, which is based on the Brown and Caldwell study “Chatfield Reallocation Study Storage Use Patterns” (CWCB 2003). The reallocation would also require a change in the operations of the reservoir and the construction of additional infrastructure and relocation of some of the existing roads and facilities. Because the average year yield from Chatfield Reservoir storage reallocation for Alternative 4 is less than the average year yield"
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[Old text]: " this same"
[New text]: " Alternative 3, additional water supply sources (NTGW and downstream"
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: "with 1,425"
[New text]: " storage) are also included in Alternative 4 so that the total average year yield equals 8,539 acre-feet. Under Alternative 4, NTGW would have an average year yield of approximately 3,333"
The following text attributes were changed: 
   fill color
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text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"and downstream gravel pit storage would have an average year yield"
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: " storage"
[New text]: "approximately 2,046 acre-feet. The footprint of the gravel pits"
The following text attributes were changed: 
   fill color
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text
[Old text]: " 1,020"
[New text]: "approximately 109 acres, and an additional 6"
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   fill color
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" for infrastructure disturbance. Reliability"
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text
[Old text]: " agricultural lands. This is based"
[New text]: " the water supply would be similar to the alternatives that are dependent"
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   fill color
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text
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   fill color
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text
[Old text]: " a ratio"
[New text]: "the opportunistic capture"
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   fill color
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text
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   fill color
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text
[Old text]: " 2.1 acres"
[New text]: " excess runoff and the use"
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   fill color
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: " dry-up per 1 acre-foot"
[New text]: " NTGW. Operations at ChatfieldReservoir for Alternative 4 Under Alternative 4, operations at Chatfield Reservoir would be based on the four pools described for Alternative 4 in Table 2-5. The base elevation"
The following text attributes were changed: 
   fill color
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   fill color
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text
[Old text]: " fully consumable irrigation"
[New text]: " the flood control pool would be raised from 5,432 to 5,437 feet msl, and the state engineer would be responsible for managing discharges for"
The following text attributes were changed: 
   fill color
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text
The following text attributes were changed: 
   fill color
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text
[Old text]: "(yield) (Beck 2007). Two Lower South Platte Gravel PitUsers"
[New text]: " levels within the conservation pool. During forecast high runoff years when Chatfield Reservoir pool elevation is forecast to exceed 5,437 feet msl, the Corps and the state of Colorado"
The following text attributes were changed: 
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text
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text
[Old text]: "need"
[New text]: "jointly operate the conservation pool. During the joint operation, Chatfield Reservoir could be drawn down while the surface elevations are still within conservation pool"
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text
[Old text]: "construct 1,425 acre-feet"
[New text]: "accommodate the anticipated high volume"
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text
[Old text]: " storage; one"
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"provide benefits during high runoff years such as a lower maximum release resulting in less downstream impacts and possibly fewer in-pool impacts because of less"
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"for exclusive flood control storage. As under the No Action Alternative, the Corps would take control of discharges once the water level reached the exclusive flood control pool elevation, in this case 5,437 feet msl. The pool elevation of 5,437 feet msl would not be achieved every year due"
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[Old text]: " storage, and"
[New text]: " runoff. While the State Engineer would continue to manage the discharge within the conservation pool, the demand on"
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[Old text]: "need 3,561 acre-feet. Figures 2-7, 2-8, 2-9,"
[New text]: "change the volume"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
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   font, fill color
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[New text]: " No Action Alternative."
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[New text]: " result is"
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[New text]: " pool level could fluctuate more widely than under the No Action Alternative. The analysis presented"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "Division 1 water court associated with"
[New text]: "Chapter 4 considers"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"changes in fluctuations by using a model that superimposes operations of"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "storage"
[New text]: " under the existing (base) conditions versus the “with-project” conditions. Because the top of the conservation pool would only be at an elevation of 5,437 feet msl, the degree of fluctuation within the reservoir would be intermediate between the fluctuations of the other alternatives. 2.5 Comparison ofAlternatives The main difference among the"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "project do"
[New text]: " alternatives on Chatfield Reservoir water levels is the amount of water that can be stored below the exclusive flood control pool, which is directly reflected in the maximum water level of the base of the exclusive flood control pool. However, these differences would"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "list other future gravel pit storage sites contemplated along"
[New text]: " necessarily be clear to an observer at"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "lower South Platte River as points"
[New text]: " reservoir on any given day. The operation"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "storage. Like"
[New text]: " the reservoir and"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "Penley"
[New text]: " resulting water levels is based on a number of factors including Final Chatfield"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: " Users,"
[New text]: " Storage Reallocation FR/EIS 2-61 July 2013"
The following text attributes were changed: 
   font, fill color, size
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Compare: Insert�
text
"Chapter 2 the water elevation at the time, flow conditions downstream,"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
" priority of"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " pending"
[New text]: " of downstream water providers, requests for release of stored water, precipitation, and evaporation. The simplest way of looking at water levels"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"the reservoir under the different alternatives, as well as outflows from the reservoir and flow conditions downstream, is to look at how these factors would appear when considered against historical flow data. Based on known factors and inputs, the Corps is able to use a model (HEC-5) to describe the behavior of"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "court or decreed"
[New text]: " levels"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "Division 1"
[New text]: " the reservoir. The model is also able to predict how the water levels"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
" behaved in years prior to its construction. By changing the model parameters, the Corps is also able to determine how the reservoir would behave under the action alternatives as well, based on data from the period of record (POR) from 1942 to 2000. Therefore, the model can describe the pool elevation, the inflow, and the outflow for Chatfield Reservoir for any day during the POR under each of the three alternatives. The impact analysis presented in Chapter 4 uses the modeling results"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "be amended through"
[New text]: "compare the behavior of Chatfield Reservoir under current or base conditions (No Action Alternative) to conditions under the two action alternatives. Table 2-8 presents"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " change"
[New text]: " summary of elevation data describing monthly fluctuations within Chatfield Reservoir. The data are the results"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
" calculations that considered the maximum elevation for the month minus the minimum elevation for the month over the POR (USACE’s spreadsheet Annual Monthly Stats.xls, November 2007). The table presents the average fluctuation for each month and the high and low values over the POR. The model used historical data to predict"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "right"
[New text]: " levels in the reservoir for the years prior"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "allow diversion and storage at locations other than"
[New text]: " the reservoir’s existence. Note that the values for the NTGW/ Downstream Gravel Pits Alternative are the same as the No Action Alternative, as indicated in the table. Table 2-8 Monthly Pool Elevation Fluctuations (High, Average, Low) within"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Reservoir. Amending applications"
[New text]: "Reservoir over the Period of Record (1942–2000) for each Alternative (in feet) 7,700 Acre-Foot No Action"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "changing adjudicated decrees could result"
[New text]: " NTGW/Downstream Reallocation/NTGW/ Downstream Gravel Pits 20,600 Acre-Foot Reallocation Gravel Pits High Average Low High Average Low High Average Low January 2.4 0.8 0.0 2.0 0.7 0.0 2.3 0.8 0.0 February 1.7 0.4 0.0 2.7 0.6 0.0 2.9 0.6 0.0 March 7.9 0.6 0.0 11.2 0.9 0.0 11.3 0.7 0.0 April 19.6 1.6 0.0 15.9 1.9 0.0 18.0 1.6 0.0 May 26.1 3.3 0.1 21.7 3.5 0.1 23.1 3.4 0.1 June 18.6 2.7 0.0 21.3 2.7 0.0 20.8 2.7 0.0 July 5.7 2.4 0.2 8.9 2.7 0.3 6.8 2.7 0.3 August 8.3 2.1 0.1 14.3 2.9 0.5 10.2 2.6 0.1 September 2.6 1.0 0.0 4.8 1.6 0.0 3.0 1.2 0.0 October 3.3 0.9 0.0 5.0 1.1 0.0 3.4 0.9 0.0 November 2.6 0.8 0.0 3.1 1.0 0.0 3.7 1.0 0.0 December 3.1 0.9 0.0 2.5 0.9 0.0 2.8 0.9 0.0 Source: “AnnualMonthlyStats.xls” spreadsheet from USACE, November 2007. Final Chatfield Reservoir Storage Reallocation FR/EIS 2-62 July 2013"
The following text attributes were changed: 
   font, fill color, size
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Compare: Insert�
text
"Chapter 2 2.6 Evaluation Criteria Each of the four alternatives was evaluated using the Corps’ Economic and Environmental Principles and Guidelines for Water and Related Land Resources Implementation Studies (USACE, 1983). The P&Gs call for a project to be evaluated on the following criteria: completeness, effectiveness, efficiency, and acceptability. As defined"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "more restrictive"
[New text]: " ER 1105-2-100, pages 2-4, E-4,"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "adverse terms"
[New text]: "E-5, completeness refers to the extent to which an alternative plan provides"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "conditions"
[New text]: "accounts"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
" all necessary investments or"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "non-Chatfield Reservoir related components that"
[New text]: "actions to ensure the realization of the planning objectives and/or planned effects. Effectiveness refers to the extent to which an alternative plan contributes to achieve the planning objectives and/or alleviates the specified problems and achieves the specified opportunities. Efficiency is the extent to which an alternative plan is the most cost effective means of achieving the planning objectives and/or alleviating the specified problems and realizing the specified opportunities, consistent with protecting the environment. Acceptability is"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "applications"
[New text]: " workability"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "decrees are seeking"
[New text]: "viability of the alternative with respect"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "adjudicate or have adjudicated respectively. Attempts"
[New text]: " acceptance by state and local entities and the public, and compatibility with existing laws, regulations, and public policies. The evaluation included environmental and economic impacts, environmental and economic benefits, and project costs. 2.7 Evaluation Methodology 2.7.1 Environmental Impact Evaluation Methodology The focus of the environmental impact evaluation is"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "change these adjudicated"
[New text]: " compare how each of the alternatives affects each of the resources. The environmental impacts evaluation includes a wide range of resources including water quality, recreation, wildlife, sensitive species, aquatic resources, vegetation, wetlands, socioeconomics, and cultural resources. The methods for the evaluation vary depending on the resource and include quantitative"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "pending"
[New text]: " qualitative assessments. For example, water quality is addressed quantitatively with the use of models to predict changes in"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "rights could"
[New text]: " quality that would"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"from changes"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"storage volume, while the effect of recreational users observing"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "reduction"
[New text]: " “bathtub ring”"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"times of low water levels is addressed qualitatively. A variety of tools were used to assess impacts. A geographical information system (GIS) was used to combine a base map of the area with data sets representing resources such as soil types, vegetation/habitat types, and wetlands to determine"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "yield"
[New text]: " acreages affected under existing conditions and under each"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"alternatives. To determine the behavior of"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "rights or"
[New text]: " levels in the reservoir under the four alternatives, outputs from the Corps’ model discussed in Section 2.5 were imported into"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "loss"
[New text]: "statistical analysis software package (MINITAB). The statistical software is able to extract values based on queries about water levels over specific time frames. For example, water level fluctuation (particularly drawdown) at key times in the spring can be detrimental to successful spawning"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"some fish species. Therefore, the statistical package extracted water level fluctuation data over"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "appropriation dates; thus, this process would only be undertaken as"
[New text]: "POR from March through June. These values were then compared across alternatives to assess potential impacts on fish spawning. This approach was used to assess water levels at strategic times for"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " last resort. Given this background,"
[New text]: " number of resources. The discussions in Chapter 4, Environmental Consequences, provide greater detail on"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " actions anticipated by"
[New text]: " methodologies used to assess impacts on each resource. 2.7.2 Economic Impact and Benefit Evaluation Methodology The economic impacts have been determined for"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "Lower South Platte Gravel Pit User"
[New text]: " alternative. The hydrology analysis of the downstream flood control showed no significant impacts for any alternative. Chatfield State Park recreation facilities costs were determined for all alternatives. Recreation benefits at Chatfield Final Chatfield Reservoir Storage Reallocation FR/EIS 2-63 July 2013"
The following text attributes were changed: 
   fill color
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Compare: Insert�
text
"Chapter 2 Reservoir are also presented"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
" each of"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "No Action Alternative"
[New text]: " alternatives. The recreation benefits are estimated using current Corps’ National Economic Development (NED) procedures. These estimates"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "identified."
[New text]: " the basis for determining alternative NED impacts."
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " two agricultural users,"
[New text]: " methodology employed to evaluate"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "Central Colorado WCD"
[New text]: " costs"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"benefits involves a quantitative assessment of all the costs involved in implementing each of the alternatives. In the case of the No Action Alternative, costs include"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "Western Mutual Ditch Company,"
[New text]: " development of additional storage, distribution, and treatment facilities (as necessary) that"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "file for"
[New text]: "provide an equal amount and quality of water as the proposed action. An alternative’s benefit is the difference between its cost and the cost of the least-costly alternative. The economic benefit evaluation involves"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " change case"
[New text]: " comparison of the total cost of storage in Chatfield Reservoir to its benefit standard. This standard is the cost of the least-costly alternative"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "allow their existing"
[New text]: " be implemented if a Chatfield Reservoir storage reallocation project is not implemented. Reallocation of storage in Chatfield Reservoir is economically justified if it has positive net benefits, or in other words if the total cost of storage in"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
" is less than the cost of the least-costly alternative to Chatfield reallocation. The total cost of"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
" includes specific and joint use costs. The specific costs are expenditures needed by the"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "rights"
[New text]: " supply users"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "be used"
[New text]: " access their Chatfield Reservoir water. These include costs"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "fill their new gravel pit facilities. If this process had unforeseen difficulties, they would each file"
[New text]: "modify and/or relocate existing facilities within Chatfield State Park; costs associated with revision of the Chatfield, Cherry Creek, and Bear Creek water control manual; cost of environmental mitigation; cost associated with dependable yield mitigation water (DYMW); and the costs of building, operating, maintaining, and replacing water supply facilities within the Chatfield Reservoir storage reallocation project and outside of the project. The joint use costs are costs associated with the 20,600 acre-feet of reallocated storage"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " new junior water rights. Absent a successful change"
[New text]: " the construction and operation"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "city"
[New text]: " Chatfield Reservoir. These include the updated cost"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "Aurora’s pending"
[New text]: " embankment construction and the joint use operation, maintenance, repair, replacement,"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "adjudicated decrees, Aurora would need"
[New text]: " rehabilitation (OMRR&R) costs, prorated by the ratio ofreallocated storage to gross storage capacity (i.e., top of flood control pool) at Chatfield Reservoir. The cost of storage to be paid to the U.S. Treasury is normally established as the highest of: (1) the NED benefits foregone; (2) revenues"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "appropriate"
[New text]: " the U.S. Treasury foregone; (3) the replacement cost of flood control and hydropower benefits foregone;"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "adjudicate new, more junior water rights"
[New text]: "(4) the updated cost of storage"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "an effort"
[New text]: "the federal project. The updated cost of storage is determined by updating all joint use costs and prorating them by the ratio of reallocated storage"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "replace"
[New text]: " total usable storage space in Chatfield Reservoir. For purposes of this calculation, total usable storage does not include space set aside for sediment distribution. 2.8 Evaluation ofAlternatives 2.8.1 Environmental Impact Evaluation Summary Table 2-9 compares impacts among"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "lost yield. Whether newappropriations would be successful"
[New text]: " alternatives that are discussed in detail"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "replacing"
[New text]: " Chapter 4. For Alternative 1, impacts include those at"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " lost yield"
[New text]: " Penley Reservoir site as well as impacts from construction of pipelines and other infrastructure on-and/or off-project, from use of NTGW until Penley Reservoir is completed, and from development and use of gravel pit storage. For Alternative 2, impacts include those from increased use and development of NTGW, from construction of water supply infrastructure on-and/or off-project, and from development and use"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
" gravel pit storage. For Alternative 3, impacts include those at Chatfield Reservoir project and in"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " already adjudicated"
[New text]: " South Platte River downstream from Chatfield Dam, as well as impacts from construction ofFinal Chatfield Reservoir Storage Reallocation FR/EIS 2-64 July 2013"
The following text attributes were changed: 
   fill color
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Compare: Insert�
text
"Geology"

Compare: Insert�
text
"Alternative 4: 7,700 Acre-Foot Reallocation/NTGW/ Downstream Gravel Pits"

Compare: Insert�
text
"Alternative 3: 20,600 Acre-Foot Reallocation"

Compare: Insert�
text
"Alternative 2: NTGW/Downstream Gravel Pits1"

Compare: Insert�
text
"Alternative 1: No Action"

Compare: Insert�
text
"Resource Area"

Compare: Insert�
text
"Chapter 2 Table 2-9 Summary Comparison of Environmental Impacts of Alternatives Alternative"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "pending water rights is not known. Such filings"
[New text]: "Soils"
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Low potential for soil erosion. Best management practices (BMPs)"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "entail significant legal"
[New text]: "reduce potential for soil erosion during construction of Penley Reservoir"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "engineering costs. To that end Aurora"
[New text]: "pipelines."
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Low potential for soil erosion. Moderate to moderately high risk for wind erosion if vegetation is removed. Relatively high runoff potential. BMPs"

Compare: Insert�
text
"Low potential for soil erosion; impacts would be less than Alternative 1 because of smaller construction area."

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "not pursue a change case"
[New text]: "reduce potential for soil erosion during construction. No immediate dam safety concerns identified,"
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Low potential for soil erosion. Moderate to moderately high risk for wind erosion if vegetation is removed,"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
" less than Alternative 3.Relatively high runoff potential. BMPs"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "instead file"
[New text]: "reduce potential"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: " a"
[New text]: " soil erosion during construction. Footprints from gravel pits and infrastructure would be less than"
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"No change from current conditions at Chatfield. Would contribute to regional problems with NTGW. Approximately 1,364"

Compare: Insert�
text
"186 acres inundated at Penley Reservoir. No change from current conditions at Chatfield: 9 feet of pool fluctuations. Maximum pool elevation (5,432 feet msl) reached 31 percent of years. Continued nonrenewable NTGW use until Penley Reservoir is completed."

Compare: Insert�
text
"Hydrology"

Compare: Insert�
text
"No immediate dam safety concerns identified."

Compare: Insert�
text
"Alternatives 1 and 2."

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: " junior storage right"
[New text]: "wells needed to meet regional water demands with NTGW. Loss of production in Arapahoe Aquifer up to 85 percent by 2050."
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"587 acres inundated beyond current operations"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
" top of conservation pool. 21 feet of pool fluctuations. Target pool elevation (5,444 feet msl) is reached 18 percent of"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "new gravel pit facilities to avoid"
[New text]: "days in"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "risks"
[New text]: "POR. No effect on nonrenewable NTGW. Adaptive management would minimize impacts using operation strategies once reallocation begins."
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"215 acres inundated beyond current operations at top"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "filing a change"
[New text]: " conservation pool. 14 feet"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "water right. The city"
[New text]: " pool fluctuations. Target pool elevation (5,379 feet msl) reached 25 percent"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Brighton"
[New text]: " years. Minimum effect on nonrenewable NTGW. Adaptive management would minimize impacts using operation strategies once reallocation begins."
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"No anticipated impact. BMPs"

Compare: Insert�
text
"Water Quality"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "obtain nearby agricultural"
[New text]: "reduce potential"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "rights"
[New text]: "quality impacts during construction ofPenley and pipelines."
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"With BMPs, short-term impacts from well construction"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "file a new change case application"
[New text]: " conversion ofgravel pits"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "transfer them"
[New text]: "water storage reservoirs not anticipated"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "M&I use"
[New text]: "be significant."
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Possible eutrophication"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "allow"
[New text]: "algae in Chatfield Reservoir in"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "storage"
[New text]: "short term. The upperbound, localized modelpredicts: 0.057 mg/L total phosphorus in short term, 0.025 mg/L total phosphorus in long term. Internal phosphorus loading would increase, which would increase average total phosphorus concentrations after fall turnover."
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Increased monitoring and adaptive management would be used to address uncertainty in impacts to Final Chatfield Reservoir Storage Reallocation FR/EIS 2-65 July 2013"

Compare: Insert�
text
"Lower metals. Escherichia coli (E. coli) in vicinity of"

Compare: Insert�
text
"Possible eutrophication and algae in Chatfield Reservoir. Total phosphorus, chlorophyll-a, and metals intermediate between Alternatives 1 and 2 and Alternative 3. No impact to E. coli. Removal of vegetation before inundation could reduce nutrient loads."
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Compare: Insert�
text
"Chapter 2 Table 2-9 Summary Comparison of Environmental Impacts"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: " these rights within its new gravel pit. This option was chosen"
[New text]: " Alternatives Alternative Resource Area Alternative 1: No Action Aquatic Life and No impacts at Chatfield Reservoir. No Fisheries impacts at Penley site"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "(1) it allows"
[New text]: "no significant water resources currently exist there. Reservoir construction would create aquatic habitat that could be used"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
" aquatic life and fisheries. Pipelines associated with Penley"

Compare: Insert�
text
"Alternative 4: 7,700 Acre-Foot"

Compare: Insert�
text
"Alternative 2: NTGW/Downstream Gravel Pits1"

Compare: Insert�
text
"Alternative 3: 20,600 Acre-Foot Reallocation"

Compare: Insert�
text
"Reallocation/NTGW/ Downstream Gravel Pits"

Compare: Insert�
text
"swim beach is not expected to change."

Compare: Insert�
text
"water quality."

Compare: Insert�
text
"Operating the reservoir to manage the outflow (e.g., increasing"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "optimal use"
[New text]: "retention time) could reduce nutrient concentrations, but may not be implementable given the timing and objectives"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Brighton’s existing infrastructure for"
[New text]: " water uses."
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"BMPs would reduce potential water quality impairment during construction. Possible reduction in"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: " purpose"
[New text]: "assimilative capacity"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Delete�
text
"making replacements; (2) it considers"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: " limited availability"
[New text]: "South Platte River if releases from Chatfield Dam are"
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Aeration or mixing"

Compare: Insert�
text
"reduced during critical low-flow periods."

Compare: Insert�
text
"Removal of vegetation before inundation could reduce phosphorus nutrient loads."

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "upstream"
[New text]: "Chatfield Reservoir to limit anaerobic conditions would"
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"BMPs would reduce potential"

Compare: Insert�
text
"Increased monitoring and adaptive management would be used to address uncertainty in impacts to water quality."

Compare: Insert�
text
"reduce potential impacts."

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "rights"
[New text]: "quality impairment during construction."
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Possible reduction"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "comparison to downstream agricultural"
[New text]: "the assimilative"
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"This could potentially impact"

Compare: Insert�
text
"reduced during critical low-flow periods."

Compare: Insert�
text
"capacity of the South Platte River if releases from Chatfield Dam are"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "rights; (3) it reduces"
[New text]: "quality in"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "amount lost due to transit loss, evaporation, and carriage"
[New text]: "South Platte River downstream of Chatfield Dam during critical low-flow periods. The potential impact could be mitigated by releases"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "upstream"
[New text]: "water for"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
" quality management during critical low-flow periods."

Compare: Insert�
text
"No impacts at Chatfield Reservoir. Aquatic habitat could potentially be created in converting downstream gravel pits"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"reservoirs."

Compare: Insert�
text
"“New reservoir” effect of nutrient inputs would benefit aquatic ecosystem short-term at Chatfield Reservoir. If pool drawdowns occur during spawning, this could adversely impact crappie, bluegill, smallmouth bass, and largemouth bass."

Compare: Insert�
text
"At Chatfield, “New reservoir” effect benefit would be smaller than Alternative 3; otherwise same asAlternative 3, but effects would be less. Under Alternative 4,"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: " downstream location; and (4) it eliminates obstacles associated with exchanging. Draft"
[New text]: "small portion of the South Platte River above Final"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color

Compare: Replace�
text
[Old text]: "2-48 June 2012"
[New text]: "2-66 July 2013"
The following text attributes were changed: 
   font, fill color
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Compare: Replace�
text
The following text attributes were changed: 
   font, fill color

Compare: Replace�
text
[Old text]: "This page intentionally left blank. Draft"
[New text]: "Table 2-9"
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Final Chatfield Reservoir Storage Reallocation FR/EIS 2-67 July 2013"

Compare: Insert�
text
"intermittently inundated by the increased pool elevation. The increased perimeter of Chatfield Reservoir would alter the fish and macroinvertebrate"

Compare: Insert�
text
"An approximate 0.7-mile reach of the South Platte River directly above Chatfield Reservoir would be"

Compare: Insert�
text
"Managing water releases from reservoir could mitigate any adverse effects."

Compare: Insert�
text
"reallocated pool during critical seasonal periods."

Compare: Insert�
text
"Reservoir drawdowns in March and April could adversely impact the walleye spawning operation conducted by Colorado Division of Wildlife (CDOW) to collect eggs for statewide walleye propagation by CDOW hatcheries. The Coordinated Reservoir Operations Plan is expected to include a provision to limit the release of water stored in the"

Compare: Insert�
text
"impact to aquatic biota."

Compare: Insert�
text
"Chatfield Reservoir (slightly smaller than Alternative 3)would be intermittently inundated. Impacts to this reach are similar to those described in Alternative 3, although less of the stream reach would be impacted. Aquatic habitat could potentially be created in converting downstream gravel pits to reservoirs, but less than under Alternatives 1 or 2 because pits would be smaller or fewer. Any adverse impacts would be mitigated through adaptive management."

Compare: Insert�
text
"Positive impact to gizzard shad and other forage fish during increased pool elevations, except mid-May to mid-June. Benefit to crayfish populations would result in increased forage for smallmouth and largemouth bass populations. Generally positive effect for sport fish and forage fish. Keeping fallen trees as anchored fish structures would create positive shallow water habitat. Increased flow in July positive for downstream aquatic biota. Slight decrease in baseflow, minimal or no"

Compare: Insert�
text
"Reservoir would cross several streams that could support fish populations, including Indian Creek, Rainbow Creek, Willow Creek, and Plum Creek. Temporary adverse impacts on fish populations could result during the construction of underground pipelines. If appropriate construction techniques were implemented, the proposed pipelines would have no significant adverse impacts on aquatic life and fisheries. Aquatic habitat could potentially be created in converting downstream gravel pits to reservoirs."

Compare: Insert�
text
"Reallocation/NTGW/ Downstream Gravel Pits"

Compare: Insert�
text
"Alternative 3: 20,600 Acre-Foot Reallocation"

Compare: Insert�
text
"Alternative 2: NTGW/Downstream Gravel Pits1"

Compare: Insert�
text
"Alternative 1: No Action"

Compare: Insert�
text
"Resource Area"

Compare: Insert�
text
"Alternative 4: 7,700 Acre-Foot"

Compare: Insert�
text
"Alternative"

Compare: Insert�
text
"Summary Comparison of Environmental Impacts of Alternatives"
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Compare: Insert�
text
"Chapter 2 Table 2-9 Summary Comparison of Environmental Impacts of Alternatives Resource Area Alternative 1: No Action Vegetation Inundation of Penley area would impact grasslands and non-unique deciduous oak and mesic upland shrub plant communities. Minimal vegetative loss from buried pipeline. Installation of pipelines and infrastructure to move water to and from existing gravel ponds could have a temporary effect on grasslands, riparian and wetland plant communities. No likely impacts to vegetation from NTGW wells are anticipated. Alternative Alternative 2: NTGW/Downstream Alternative 3: 20,600 Acre-Foot Gravel Pits1 Reallocation community composition of this reach from cool and cold-water species to warmer water species. Maintaining instream flow on South Platte downstream, and to Chatfield State Fish Unit, by adaptive management would mitigate adverse effects. Less impact than Alternative 1 because Complete or significant kill of there would be no construction ofcottonwoods between 5,432 to 5,442 Penley Reservoir or associated feet above median sea level (msl) due pipelines. to prolonged inundation, with some uncertainty at elevations above 5,439 Temporary impacts of downstream feet msl.gravel pit development same as Alternative 1. Impacts to vegetation from New lower limit of mature cottonwood the downstream gravel pits would be approximately 5,444 feet msl. minimal because gravel pits are already Willows established at 5,442 feet msl, present and vegetation has been based on the frequency of inundation removed. from year to year. No likely impacts to vegetation from An estimated loss from inundation ofNTGW wells are anticipated. 474.8 acres of vegetation between 5,432 feet msl to the top of the conservation pool(5,444 feet msl). Less hydric vegetation along the new shoreline. Lost habitat would be offset by establishing similar habitat, emphasizing weed management and native species. Alternative 4: 7,700 Acre-Foot Reallocation/NTGW/ Downstream Gravel Pits Vegetation, including cottonwoods, likely killed from 5,432 up to 5,437 feet msl due to prolonged inundation. New lower limit of mature cottonwood approximately 5,437 feet msl. An estimated loss from inundation of199.0 acres of vegetation between 5,432 feet msl to the top of the conservation pool(5,437 feet msl. Lost habitat would be offset by establishing similar habitat, emphasizing weed management and native species. Impacts to vegetation for NTGW and gravel pits would be less than under Alternative 2.Final"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color

Compare: Replace�
text
[Old text]: "2-50 June 2012"
[New text]: "2-68 July 2013"
The following text attributes were changed: 
   font, fill color


bl

(=]
=
70
=
0_ _ _
l

Chatfield Reservoir Storage Reallocation FR/EIS


Compare: Replace�
text
[Old text]: "§¨¦ WY NE Pipeline"
[New text]: "Chapter 2 Table 2-9 Summary Comparison of Environmental Impacts of Alternatives Alternative"
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Up"

Compare: Insert�
text
"Gravel pit reservoirs would increase habitat for riparian species."

Compare: Insert�
text
"Habitat loss for grassland and upland wildlife species during and after Penley construction. 186 acres inundated at Penley Reservoir. Habitat for wetland and water dependent species would increase. Gravel pit reservoirs would increase habitat for riparian species."

Compare: Insert�
text
"Wildlife"

Compare: Insert�
text
"Adaptive management would minimize impacts using operation strategies once reallocation begins."

Compare: Insert�
text
"Mitigation would occur for any unavoidable impacts."

Compare: Insert�
text
"wetland creation would mitigate impacts."

Compare: Insert�
text
"Road and recreation facility relocations could adversely impact wetlands. Depending on water level flux, long-term adverse impact from changing wetland to more water-tolerant species or establishing new wetlands within new zone of fluxing inundation. On-site and off-site enhancements and"

Compare: Insert�
text
"Pipelines would impact approximately 12 acres wetlands. These impacts would be minimized through BMPs. Mitigation would occur for any unavoidable impacts. Gravel pits would impact a maximum of 9 acres of wetland vegetation."

Compare: Insert�
text
"Approximately 157.2 acres of vegetated wetlands (mostly scrub/shrub) inundated if water levels sustained at5,444 feet msl for extended periods."

Compare: Insert�
text
"Gravel pits would impact maximum of9 acres of wetland vegetation."

Compare: Insert�
text
"Approximately 0.26 acres of wetlands impacted by Penley construction. Penley Reservoir inundation may enhance wetlands."

Compare: Insert�
text
"Wetlands"

Compare: Insert�
text
"Alternative 3: 20,600 Acre-Foot Reallocation"

Compare: Insert�
text
"Alternative 2: NTGW/Downstream Gravel Pits1"

Compare: Insert�
text
"Alternative 1: No Action"

Compare: Insert�
text
"Resource Area"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Discharge"
[New text]: "586 acres of terrestrial wildlife habitat would be converted"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "River CO Map Extent Denver §¨¦76 §¨¦70 §¨¦25 Ditch Diversion"
[New text]: "aquatic or semi-aquatic habitats, disturbing resident and migratory species. Up"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Fill Potential"
[New text]: "90 acres of shoreline would be inundated butwould be replaced with the same or greater amounts of new shoreline associated with reallocation. Approximately 30 acres of grasslands would be impacted by the permanent footprints of relocated recreational facilities."
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Plum Creek day use area. Alternative 4: 7,700 Acre-Foot Reallocation/NTGW/ Downstream Gravel Pits Approximately 119.8 acres of vegetated wetlands (mostly scrub/shrub) eliminated if the water levels sustained at 5,437 feet msl for extended periods. Road and recreation facility relocations would adversely impact wetlands. Smaller water level flux than under Alternative 3."

Compare: Insert�
text
"habitat would be impacted by the relocation of the recreation trail at the"

Compare: Insert�
text
"An additional 2.54 acres of wildlife"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Pit"
[New text]: " pits would impact fewer acres than under Alternatives 1 or 2. On-site and off-site enhancements and wetland creation would mitigate impacts. Mitigation would occur for any unavoidable impacts. Adaptive management would minimize impacts using operation strategies once reallocation begins. Fewer terrestrial habitat acres would be converted to aquatic or semiaquatic habitats than under Alternative 3.Up to 328 acres of terrestrial wildlife habitat would be converted to aquatic or semi-aquatic habitats, disturbing resident and migratory species. Up to 78 acres of shoreline would be inundated but would be replaced with the same or greater amounts of new shoreline associated with reallocation. Approximately 30 acres of grasslands would be impacted by the permanent footprints of relocated recreational facilities. An additional 2.54 acres of wildlife Final Chatfield Reservoir"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Sites Pipeline"
[New text]: "Reallocation FR/EIS 2-69 July 2013"
The following text attributes were changed: 
   font, fill color, size
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Compare: Insert�
text
"Depending on timing, could benefit shoreline and aquatic wildlife. Loss of mature cottonwood forest habitat. Mitigation would occur"

Compare: Insert�
text
"habitat would be impacted by the relocation of the recreation trail at the Plum Creek day use area. Effects same as Alternative 3 butto lesser extent."

Compare: Insert�
text
"Would adversely impact terrestrial wildlife, including upland or grassland wildlife, some raptors, large mammals, songbirds, herons, shrub wildlife, and waterfowl."

Compare: Insert�
text
"Reallocation/NTGW/ Downstream Gravel Pits"

Compare: Insert�
text
"Alternative 3: 20,600 Acre-Foot Reallocation"

Compare: Insert�
text
"Alternative 2: NTGW/Downstream Gravel Pits1"

Compare: Insert�
text
"Alternative 1: No Action"

Compare: Insert�
text
"Resource Area"

Compare: Insert�
text
"Alternative 4: 7,700 Acre-Foot"

Compare: Insert�
text
"Chapter 2 Table 2-9 Summary Comparison of Environmental Impacts of Alternatives Alternative"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Discharge"
[New text]: "offset impacted habitat."
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Mitigation would occur"

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "River Ditch Diversion"
[New text]: "offset impacted habitat. Adaptive management would minimize impacts using operation strategies once reallocation begins."
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Construction of Penley and pipelines could benefit bald eagle. There is a potential for loss of habitat for Preble’s mouse, plains sharp-tailed grouse, Colorado butterfly plant, and Ute ladiestresses orchid, if these habitats occur near Penley. Impacts"

Compare: Insert�
text
"Endangered, Threatened, and Candidate Species, Species of Special Concern, and Sensitive Communities"

Compare: Insert�
text
"Adaptive management would minimize impacts using operation strategies once reallocation begins."

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Fill"
[New text]: "these habitats would be mitigated. No impacts on Preble’s mouse, bald eagle, Ute’s ladies-tresses, and Colorado butterfly plant if they do notoccur in area of gravel pits. Aquatic species could benefit from the creation ofaquatic habitats at the gravel pits."
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Potential inundation of approximately 270 acres of Preble’s mouse habitat, including approximately 40.7 acres of Critical Habitat in the Upper"

Compare: Insert�
text
"Potential inundation of approximately 454 acres of Preble’s mouse habitat, including approximately 80.0 acres of Critical Habitat in the Upper South Platte critical habitat unit (mostly High Value Riparian habitat) and approximately 75.2 acres of Critical Habitat in the West Plum Creek critical habitat unit. An additional 2.54 acres of Preble’s habitat, including 0.48 acres of critical habitat, would be impacted bythe relocation of the recreation trail at the Plum Creek day use area. Bald eagle, white pelican, and Iowa darter would benefit. Whooping crane, pallid sturgeon, piping plover, and interior least tern would not be affected assuming SPWRAP is implemented. Small adverse impact on hunting range of ferruginous hawk. Northern leopard frog may be adversely impacted."

Compare: Insert�
text
"No impacts on Preble’s mouse, bald eagle, Ute’s ladies-tresses, and Colorado butterfly plant habitats if they do not occur in the area of the gravel pits. Aquatic species could benefit from creation ofaquatic habitats at the gravel pits. No impacts from NTGW well or gravel pits are expected from development."

Compare: Replace�
text
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Platte River µ 0 0.75 1.5 2.25 3MAdams / Weld County Line iles"
[New text]: "Platte critical habitat unit (mostly High Value Riparian habitat) and approximately 46.9 acres of Critical Habitat in the West Plum Creek critical habitat unit. An additional 2.54 acres of Preble’s habitat, including 0.48 acres of critical habitat, would be impacted by the relocation of the recreation trail at the Plum Creek day use area. Otherwise, effects and mitigation actions are the same as Alternative 3but to lesser extent. Adaptive management would minimize impacts using operation strategies once reallocation begins. Final Chatfield Reservoir Storage Reallocation FR/EIS 2-70 July 2013"
The following text attributes were changed: 
   font, fill color, size




Compare: Insert�
text
"Chapter 2 Table 2-9 Summary Comparison of Environmental Impacts of Alternatives Alternative Resource Area Alternative 1: No Action Land Use Use of gravel pits would not require conversion ofirrigated lands to non-irrigated lands. Use of NTGW prior to completion ofPenley could affect farming if pumping rates declined, but this effect would be less than under Alternative 2.Hazardous, Toxic, No impacts anticipated. and Radiological Wastes Air Quality No long-term impacts anticipated. BMPs would reduce potential air quality impairment during construction. Noise Noise levels reduced atgravel pits. Short-term construction noise during Alternative 2: NTGW/Downstream Gravel Pits1 Use ofgravel pits would not require conversion ofirrigated lands to non-irrigated lands. Use of NTGW could affect farming if pumping rates declined to the point that agricultural lands irrigated by NTGW could no longer produce sufficient water from existing wells. Because most agricultural providers rely on alluvial groundwater, this impact is not likely to be significant. No impacts anticipated. Same as Alternative 1 except that, depending on the energy sources used, drilling and operating NTGW wells could contribute to greenhouse gas emissions and other air pollution Impacts would be less than under Alternative 1 because there would be no Alternative 3: 20,600 Acre-Foot Reallocation Impacts would be mitigated through on-site and off-site mitigation including wetland, riparian, and terrestrial habitats. Other mitigation actions may include development or maintenance of wildlife corridors, management of water levels during the growing season, recontouring and revegetation, and anchoring snags and downed trees as large woody debris if consistent with boater safety. Adaptive management would minimize impacts using operation strategies once reallocation begins. Some open space atthe Chatfield State Park would be used to accommodate the relocation of recreation facilities (such as parking lots and structures). No impacts anticipated. Short-term impacts from construction. BMPs would reduce potential air quality impairment during construction. Temporary construction (3–5 years) noise in park. Alternative 4: 7,700 Acre-Foot Reallocation/NTGW/ Downstream Gravel Pits Use of gravel pits would not require conversion of irrigated lands to non-irrigated lands. Use ofNTGW would have less effect on farming than under Alternative 2.No impacts anticipated. Impacts would be of the same type but less in extent than under Alternative 3 because of shorter construction period and less pool fluctuation. BMPs would reduce potential air quality impairment during construction. Same impacts near Chatfield asAlternative 3 except with a shorter Final Chatfield Reservoir Storage Reallocation FR/EIS 2-71 July 2013"


il

Chatfield Reservoir Storage Reallocation FR/EIS


Compare: Insert�
text
"Same impacts related to reallocation as Alternative 3 except with a shorter construction period, resulting in lower revenue losses but fewer worker-years. Fewer impacts related to downstream gravel pits and NTGW as Alternative 2.Colorado Parks and Wildlife is expected to lose about $2.7 million over 50-year analysis period, including revenue associated with concessionaire agreements. Reduction in NED recreation benefits of approximately $13.2 million over Final"

Compare: Insert�
text
"Construction in the marina area would occur during the off-season to minimize impacts. Colorado Parks and Wildlife expected to lose $3.4 million over 50-year analysis period, including revenue associated with concessionaire agreements. Reduction in NED recreation benefits of approximately $15.6 million over 50 years. The water providers would ensure Colorado Parks and Wildlife is compensated for any lost revenue orincreased costs incurred as a result of this project."

Compare: Insert�
text
"Similar to Alternative 1 except there would befewer construction jobs since Penley and the associated pipelines would notbe constructed. There would, however, be additional NTGW well-drilling jobs. Employment benefits estimated at approximately 2,742 person-years of employment over 50-year period in the study area. Project financial costs estimated at$186.1 million. $391.5 million in economic output estimated in the region. Environmental Justice – No impacts"

Compare: Insert�
text
"Gravel pit conversion would employ approximately 19 workers/day for 2 years for construction. Employment benefits estimated at approximately 4,376 person-years of employment over 50-year period in the study area. Project financial costs estimated at$283.4 million. $623.1 million in economic output estimated in the region. Environmental Justice – No impacts anticipated."

Compare: Insert�
text
"Socioeconomic Resources"

Compare: Insert�
text
"Same effects at Chatfield asAlternative 3 except with smaller water fluctuations and a shorter construction period. Aesthetic impacts at gravel pits would be of the same type but less in extent than under Alternatives 1 or2 because gravel pits would be fewer or smaller."

Compare: Insert�
text
"Water fluctuation could produce more visible mudflats and shoreline rings. During construction, short-term impacts from bare ground and construction vehicles. Planting trees and shrubbery could mitigate impacts on aesthetics."

Compare: Insert�
text
"Aesthetics at gravel pits would be affected the same as for Alternative 1."

Compare: Insert�
text
"Aesthetics at Penley and gravel pits could be impaired during construction due to views of equipment, but would have positive viewsheds after construction completed. Pipelines would not adversely impact views."
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‘annually 10 water providers in the absence of storing watcr a1 Chatfield, and serves as the bascline
against which costs for other alternatives are compared. The average annual costs for Alternative 2
are estimated ar §8.4 million including annualized investment costs of $6.6 million. Benefits for
other alternatives are estimated as the difference between their average annual costs relative to those
for Alternative 2 for providing the same quantity and quality of water. The NED process for
selecting a plan for implementation requires the identification of net (benefits less costs) NED

the plan that maximizes net NED benefis. Table 2-10 shows the results
of the benefit analysis using annual costs and anaual benefits for the alternatives, Alternative 38 the

National Econormic Development Accout in Millions

NTGW/Downstream | 20,600 Acre-Foot 7,700 Acre-Foot
No Action ‘Gravel Pits ‘Reallocation ‘Reallocation
‘Annual NED Cost* $12.76 $8.42 $7.92 $8.40
‘Annual NED Benefit* $8.4 $8.4 $8.4 $8.4
‘Net Annual NED Benefit* -$4.34 $0.00 $0.49 -$0.01

n
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of our nation's natural resources. It is an important sub-goal of the
to meet these EOP. These EOP are consistent with the stated goals and sub-goals of the
Chatfield Reservoir storage reallocation study, and can be viewed online at:

the consistency of proposed actions or projects with the seven
O

[EOP. In 2012, the BOP were revised (re-energized) to include processes such as transparent
communication and consideration of risk; see

the extent of consistency of each of the four alternatives with each of the seven
and the major differences in consistency among the alternatives.
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284 Compliance with USACE’s Campaign Plan
Corps decision documents are required t0 address how the Chatfield Reservoir storage reallocation
study incorporates the key points of the “Campaign Plan of the USSL Army Corps of Engincers,”
particularly sobust design, risk, reliability, and adaptabiliy to future change. These points are

providers setting out respective obligations for carrying out the Compensatory Mitigation Plan and
secreation modifications. The Corps continues to havc discussions with the state and the water
providers to further refine the legal relationship between the entites.
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Table 2-11
Evaluation of Consistency of the Four Alternatives with the Corps’ Seven Environmental Operating Principles
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Chapter 2

“The study encompassed ground breaking information as well as creativity 1o find solutions 10
complex issues. As situations were resolved, successfil utilization of existing technology available
between offices was achieved and creative use of new technology was embraced assuring
transpareney whilc considering economics. To provide for expected and unexpected changes and

satisfy the public over the project’s life cycle, adaptive management by manipulation of watcr
releases will be used to enable the mature trees within 2 fect of the top of the reallocated storage.

‘pool to sutvive rather than die and be cut down. Climate change will bring increased variability

(more floods and more/longer droughts); his variability will be taken into account by mitigating for

environmental impacts from inundation higher than would be espected from the 1942-2000 period
of record.

The process to review and approve requests for placement of recreation faciliies in Zone 1 which is
described as pool elevation 5,453.7 (ft msl) and lower was evaluated per a sequest from the state.

Th sate completed and submitted a “Bxaluation Critria for Land Development Proposals”,a
(Strtictural analysis conducted by CH2M Hill'and a Chatfield Reservoir Reécreations Facilities Plan'To

applications, approval has been granted to for multiple recreation structues provided the following
eriteria are met: 1) All structural sequirements of the Technical Memorandum, Chatfield Structural
Analysi, dated December 2008 are implemented; 2) Tn accordance with NWDR 1110-2:5, an

evacuation plan s developed for allrecreational activities associated with the proposed structures; 3)
‘The proposed structures meet the defintion of being closed, floodable, wet-proofed as specified in
NWDR 110-2-5; 4) This multiple recreation structure submission is applicable to only structures

identified as requiring relocation as part of she Chatfcld Reallocation Study. Any additional
structures will require separate review and approval. Research to identify the Ecological Functional
Values (EFVS) of werlands thar would be impacted by reallocation and of potential wedand
‘mitigation sites used the Beta version of the Functional Assessment of Colorado Wetlands
Methodology (FACWes), which is also used by the Corps” Littleton, Colorado Regulatory Office,
thus providing synergy i the use of FACWet. New communications technologies were used
extensively; much information was shared by the Corps, contractors, sponsors, other Cooperating
Agencies, and Special Technical Advisors at a contractor-operated file transfer protocol (fp) sites in
addition, information about the FR/EIS was made available o the general public at several internet
sites.

By approaching this study holistically, an integrated, comprehensive systems-based approach was
(studied and (carefully developed to Eontribute to o SEIUEHGR to water Supply démands in the Denver
T I oy

(feceived scrupulous evaluation) in the (préparation of the Chatfield Reservoir Storage Reallocation
FR K15 @iproviEormereA Nitomion fo- A e ORI EE)
by, an adaprabilty co e chnge, which alo seage o ¢h USACE Catipaiga Goals

detailed in the following paragraphs.

Robust Design (USACE Campaign Goals 1,3 and 4).

The planning processes for developing the compensatory environmental mitigation plan and the
recreation modification plan integrated both natural and social system features: the vegetation and
wildlife settings of recreation facilities and the amount and types of public use appropriate for the
‘mitigation sites. Collaborative planing involved 26 Cooperating Agencies, 11 Special Technical

‘Final Chatfield Reservoir Storage Reallocation FR/EIS
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Chapter 2

parcels that are alseady protected from development as part of the Recovery Plan for Preble’s
mouse. To add to the robustness of the desig, the Corps has had the ecological functional unit
‘models reviewed by the Corps” center of expertise and independent experts. The recreation
‘modification plan was developed through collaborative planning with the Cooperating Agencies,

especially Colorado State Parks. The plan went through numerous drafts beginning with conceptual
designs. The Corps developed the tree management plan through collaboration with Colorado State
Parks, the Colorado Division of Wildlife, and the Colorado State Forest Service. A modified Unit
(Day Value (UDV)) analysis of the EHeeSIGANED recreation benefits at Chatfield StatePask of @ll

alternatives that were evaluated in detailincluded stakeholder participation resulting in better

or recreation areas within a project, with 1 maximum o7 750,000 annual visits. Although the annual
visitation at Chatfield State Park as a whole exceeds 750,000, use of cither individual primay
activities or individual recreation sites within Chatfield State Park as the unit of analysis for assigning
'UDV point values would meet the criterion of 2 maximum of 750,000 annual visits. Because
Chatfeld State Park visitor counts are activity based, and because the effects of reallocation would
be expected o differ among recreational activities, use of UDVs for individual activities (instead of
secreation sites) was utilized.

(The Chatfield Storage Reallocation FR/EIS [valuates a broad array of €nvironmental, social,
econornic, and heldh and safety ipacts, e FR/EIS identifes che ik ro ks of he population
i@ the (Studyarea of @greatly feduced water supply ifl the future ifNTGW is continued tobe relicd
upon for most of the water supply. The FR/EIS also communicates the residual risk that water

eupply alteatives evaluated would provide only & small portion of th: Denes metzo atea’s uninet
‘water needs. The non-federal sponsors of the FR/EIS arc well aware that to meet their future water

ey ey e pissue Additional SOBFEES o f ware orher 864 NTG, g5 well as EORERHIAEED

seduce per eapita water demands through watcr conservation measures.
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To seduce risk for engineered systems and to identify the potential maximum amount of additional
water supply to be evaluated for all alternatives regarding Chatfield, two studies were conducted by
FR/EIS as appendices. First, an antecedent flood study was

the
conducted by the Corps and reviewed by the Bureau of Reclamation. The results of this study

determined that 20,600 acre-feet was nearly all the storage that could be reallocated without
significantly impacting the frecboard and flood risk management funetion of Chatfield Rescrvoir as
well 1 the other two reservoirs in the Tri-Lakes system as described in Appendix B — Tri-Lakes
Water Control Plans. In addition, comments provided by members of the general public who
recreate at Chatfield are provided in an appendix to the FR/EIS; many of these comments contain
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Reliability (USACE Campaiga Goals 2and 3)
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dependence on non-renewable NTGW in the Denver Metro arca. All aternatives were compared
regarding their compatibilty with all seven of the Corps” environmental operating principles, a
desctibedin T'able 2411 nnLin{HABERSIARSER would be @ptesustainablelbecause they would be
floodable without sustaining significant damage. Sustainabiliy of mitigation sites would be enhanced
(ove the long ferim BECAUSe €0sts o f FORIIOHAE, OPEFABigh) 1 mainicnance would BEBOMERH the
sponsors, and details in this regard would be included in the water supply contract with the Corps.
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50-year EOECEIIEE)

The FR/EIS has undergone a chapter-by-chapter Internal Technical Review (ITR) by Omaha
District staff, Cooperative Agencies, and Special Technical Advisors; an Agency Technical Review
(ATR) of the 75 percent completed Preliminary Draft; and an Independent External Peer Review
(AEPR).

Adaptability to Future Change (USACE Campaign Goals 2and 3)
—15-1n-Chatﬁeld Reservoir §torage teallocation Sk and isAISEUSSERA 1 1 4 4 44 444
in Section 4.1.1. Adaptive management promotes flexible decision-making that can be adjusted in .
+ o 0o athe faca of uncgrtainties, as outcomes from management actions and other events become better
REISRBE A daprive management yould b SediA CHGGHF GV BARAEIAR potetalimpastioh, L L1 L L L L o
L 4L 4L LAspgdificrespurce areas as indicated in Section 4.1.1.

The potential effects of climate change on the study are discussed in Section 4.3 and elsewhere in
the FR/EIS. Climate change would likely result in increased variability (more floods and
more/longer droughts); this variability would be taken into account by mitigating for environmental
impacts from inundation higher than would be expected from the 1942—-2000 period of record.
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2. ALTERNATIVES

The CEQ regulations for implementing NEPA require that an EIS (igotrously cxplore and
objectively evaluate all reasonable alternatives® including the No Action Alternative (40 CFR
1502.14(a) and (@d))» In determining the scope of alternatives to be considered for meeting the
purpose and need, the CEQ guidance states: “reasonable alternatives include those that are practical
or feasible from the technical and economic standpoint using common gense’(CEQ) 1978). The
Corps’ regulations in 33 CFR 320.4(a)(2)(ii) require an evaluation that considers &the practicability of
using reasonable alternative locations and methods to accomplish the objective of the proposed
structure or work:s? Thus, under NEPA, an EIS provides for full disclosure of potential effects of a
proposed federal action and of all reasonable alternatives to that proposal to allow for an informed
decision made in the public’s interest.

This chapter discusses the problems and opportunities that surround the issue of reallocating storage
in Chatfield Reservoir. Considering the complexity of water use and water rights in Colorado, the
chapter provides some background information to set the stage for describing the components of
the alternatives as well as the impact analysis discussions presented in Chapter 4. Readers are
referred to the Water Supply Demand Analysis in Appendix C for additional information on the
technical and legal framework for water use. This chapter provides a description of the alternative
selection process, including the initial screening of alternatives from a large group of potential water
supply concepts. This chapter also provides a detailed description of each of the alternatives and
their various components for addressing the purpose and need of the project; gives a description of
the methodologies used to evaluate the different alternatives; assesses potential economic and
environmental impacts; and, lastly, provides a brief summary of the findings detailed in the
alternatives’ impact analysis presented in Chapter 4.

2.1 Problems and Opportunities

The first step in the planning process, per USACE regulations, is the identification of problems
(i.e., undesirable conditions to be solved) and opportunities (positive conditions to be improved)
that the planning team seeks to address ER 1105-2-100, Appendix E, p. E-2). Problems and
opportunities encompass current as well as future conditions and are defined in terms of their
nature, cause, location, dimensions, origin, timeframe, and importance. The water resource problem
to be addressed is the inadequate supply of water to meet increasing water supply demand in the
Denver Metro area over the next 50 years due to the combined effects of population growth,
depletion of nonrenewable groundwater sources, and agricultural water providers need for
augmentation water for alluvial wells.

Problems

1. Population growth has resulted in increased M&I water demands:

In the past, the Colorado water picture has been difficult to bring into focus given the multitude
of individual water users and providers, the voluminous information available, and the
complexity of developing water supply solutions. As a means to address the collective water
communities’ desire to understand its water supply situation, the CWCB undertook, at the
direction of the Colorado General Assembly, the SWSI in 2003722004 and 2009 to identify water
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Chapter 2

supply needs now and in the future and inventory current and future projects and processes that
local and regional entities are planning to fulfill the water supply needs.

The SWSI report first looked at the predicted increase in the state’s population. Colorado’s
population is projected to double between the years 2000 and 2050 (EWEB, 2009). Similar
growth rates are expected during the same time period within the South Platte River Basin,
which includes the Denver Metro area (EWEB) 2004, 2009). Based upon the rates of growth,
expected per capita M&I water use, and a specified level of long-term water conservation by the
area’s M&I water providers, SWSI predicted that the South Platte River Basin would require
about 1.2 million acre-feet of water by 2050 for M&I purposes (medium scenario demand
projection, GWEB 2009). This volume represents a 409,000 acre-foot increase over current (i.e.,
2000) water supplies in the basin. Local and regional projects and processes, as reported in
SWSI, are predicted to provide for about 78 percent of the identified M&I water supply gap,
leaving approximately 90,000 acre-feet of unmet needs.

The @ prospective recipients of storage space in Chatfield Reservoir (i.c., (Svaterproviders’)
each have immediate and future water needs influencing their actions to acquire new Chatfield
storage space. The municipal water providers must supply water to the growing metropolitan
area population and are therefore stretched beyond current supplies by the water provider’s
growth projections referenced above. The water providers project their demand to increase from
250,000 acre-feet in 2010 to at least 340,000 acre-feet in 2050. The drought of 2002 to 2007
emphasized to water providers that, despite increased levels of water conservation measures,
their existing water supplies have a greater vulnerability to periods of water scarcity than
previously realized and that additional water development activities, including expanding existing
surface water storage facilities, are urgently needed to provide adequate water for the growing
population during future droughts.

2. Water need has resulted in the reliance of some municipal water providers on nonrenewable
Denver Basin groundwater:

Eleven municipal water providers seeking Chatfield storage space, collectively serving over
200,000 residents and businesses in the south portion of the Denver Metro area, are presently
using a high percentage of nonrenewable Denver Basin groundwater supplies as their primary
water source until more reliable surface water supplies can be developed. The use of Denver
Basin groundwater for municipal water supplies has been determined in a recent study to be an
unacceptable long-term supply, a path of severely increasing costs and currently reduced water
availability and reliability that will continue to worsen in the future (Black & Veatch et als 2003).
The water providers who are now using Denver Basin groundwater have a need to reduce their
dependency on this nonrenewable water source if the long-term availability of these sources
during periods of drought is to be preserved. This water is legally reusable; however, the
practical ability to reuse usually involves recapture (either downstream or upstream by exchange)
and storage of effluent after discharge to a stream.

Draft Chatfield Reservoir Storage Reallocation FR/EIS
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Chapter 2

3. Agricultural water providers need augmentation water for alluvial wells:

The agricultural water providers seeking Chatfield storage space are also facing an urgent water
supply situation. Numerous agricultural water wells of these providers are located in the alluvium
adjacent to the South Platte River. These wells generally were constructed in the 1950s or later
and have relatively junior water rights. Owners of senior water rights downstream from the well
users normally place a call (or request water) during the irrigation season. The agricultural water
well pumping causes a delayed depletive impact to the river system and, if a senior water right is
calling for water, the depletion caused from well pumping is considered (‘out=of=ptiotity:”
Colorado water law allows this out-of-priority pumping effect only if so-called (‘augmentation
water’? is available for release to the river to cover the out-of-priority depletions from the well
pumping. Currently, well pumping from approximately 450 alluvial water wells has been
curtailed completely and pumping from another approximately 2,000 wells liawe been partially
reduced by court order until necessary augmentation water is secured. These wells supply water
to 25,000 to 30,000 irrigated acres and divert approximately 25,000 acre-feet of water per year.
The drought of 2002 to 2007, considered the worst drought in the last 300 years, exacerbated the
situation. The well pumping curtailment is severely impacting well users as well as adversely
impacting local economies. The Chatfield Reservoir storage reallocation project would give
agricultural water providers additional ability to store augmentation water for later release,
thereby giving some relief from this critical well shutdown situation.

Opportunities

1. There is an opportunity to expand the use of an existing storage facility (Chatfield Reservoir) to
provide additional water supply:

To address the water shortages resulting from population growth, Colorado water providers
have the options of either stretching existing supplies, developing new supplies, or, most likely,
both. SWSI identifies several broad strategies for meeting the South Platte River Basin’s future
water needs including: development of additional storage, M&I reuse, agricultural water
transfers, conjunctive use of surface and groundwater, and additional water conservation (SWSI,
Section 8, p 8-1). Developing additional storage is further described as either utilizing new
storage projects or expanding the use of existing storage facilities. The reallocation of storage
space in Chatfield Reservoir is a project that fits into the strategy of expanding the use of
existing storage facilities.

Storage projects capture water during high-flow years and seasons to be used during low-flow
periods, a function that is critical to providing reliable water supplies in a semiarid climate such
as Colorado’s where the hydrologic events are highly variable. SWSI concludes that “news storage
and enlargement of existing reservoirs will be major components in meeting 2030 demands”
(SWHSI, Section 10.1.9.1, page 10-41). The major opportunity offered, of course, by reallocation
of storage space in Chatfield Reservoir is that new storage space is made available in an existing
structure without the costly and more environmentally impacting action of constructing new
storage facilities.

2. Chatfield Reservoit’s on-channel location provides the opportunity to logistically and cost-
effectively capture available flow:

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Chapter 2

The reservoir’s location directly on the South Platte River, or f‘on=channely allows-the reservoir
to always immediately capture all available flows that can be legally stored. This is a significant
advantage over off-channel reservoirs that are limited by the design capacity of diversion and
delivery facilities. In addition, upstream storage at Chatfield Reservoir could be operated in
conjunction with existing off-channel storage facilities further downstream to allow certain water
providers to maximize the capture of their junior and free river water. For several of the
upstream water providers, Chatfield Reservoir is downstream of their wastewater treatment plant
outfalls and provides an opportunity for recapture of reusable water for indirect reuse.

3. Chatfield Reservoit’s location at a relatively high elevation within the basin provides opportunity
to deliver water by gravity flow:

Chatfield Reservoir’s location and relatively high elevation within the watershed provides the
opportunity to deliver water by gravity flow. Since some water providers already receive water
deliveries from Chatfield Reservoir, there is less need for the construction of new conveyances
(e.g., ditches, pump stations, and pipelines) than there would be from new storage facilities.

4. (Strategicallytimed releasesiof water from Chatfield Reservoir canpotentiallyproviderecreational
and envitonmental benefits to the urban and downstream reaches of the South Platte River.

2.2  Planning Objectives and Constraints

The end of the first step in the planning process, per USACE regulations, is to identify planning
objectives and constraints. Planning objectives are the intended purposes of the planning process,
specifically an asserting of what the alternative should try to achieve. Constraints are restrictions that
limit the extent of the planning process.

2.2.1 Planning Objectives

The purpose and need is to increase availability and reliability of water supply by providing an
additional average year yield (Wwhieh) is defined as the average annual amount of water expected to
result from the storage of available water gights)) of up to approximately 8,539 acre-feet of M&I
water, sustainable over a 50-year period, to contribute towards meeting a water supply shortfall
projected to be 90,000 acre-feet per year by 2050 for the service area of the @5 water providers. The
planning objectives for this project are listed below.

® Provide, over the 50-year planning period, water supply of equivalent quality as currently
supplied to the Denver metro region.

® Maintain the authorized purposes of the Chatfield Reservoir as they currently exist which
includes maintaining adequate levels of downstream flood control over the 50-year period of
analysis.

= Ensure the provision of in-kind recreation facilities and experiences, to the extent possible,
during the 50-year period of analysis.

= Ensure maintenance of environmental benefits by minimizing environmental impacts, fully
mitigating unavoidable significant impacts, monitoring to evaluate the level of success, and
implementing an adaptive management strategy involving input from several agencies.

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Chapter 2

® Become less reliant on non-renewable groundwater by utilizing renewable water supplies,
thus extending the availability and life of these critical aquifers.

* Be consistent with USACE Environmental Operating Principles (EOP) and USACE
Campaign Plan goals to-extent possible; including robust design, risk management and
communication, reliability and adaptability to future change.

* Find collaborative solutions to future Denver Metro #ea water supply needs.

2.2.2 Constraints

The regulations describe planning constraints as €restrictions that limit the planning
process...including resource constraints and legal and policy eonstraints’ (ER 1105-2-100, p. 2-3).
Resource constraints are those associated with limits on knowledge, expertise, experience, ability,
data, information, money, and time. Legal and policy constraints are those “defined by law, Corps
policy and guidaneer’) Planning constraints also include study-specific constraints. Planning studies
can evaluate alternatives that would require further authorization or even changes to existing laws
and policies to implement.

For efficiency purposes and to save time and money, the study utilizes several recent and relevant
water planning studies as cited throughout this FR/EIS. Particularly the analysis focuses on previous
South Platte River Basin storage projects as a source of useful information. Data also considered in
this analysis were collected from involved water providers to determine the near-term need for water
that could be provided by up to a 20,600 acre-foot reallocation at Chatfield Reservoir.

Although the storage reallocation opportunity at Chatfield Reservoir is clearly a favorable water
supply option for the various local water providers, the proposed reallocation of storage space does
not come without potential conflicts and impacts relating to the existing uses of the reservoir and
the land in the immediate vicinity. Reallocation would not impact the primary flood risk
management purpose of Chatfield Reservoir. As discussed in Chapter 1, however, Chatfield
Reservoir is one of the Colorado State Park’s chief attractions. Open space within the park and its
environs provides habitat for numerous species of interest including the federallylisted) Preble’s
meadow jumping mouse. Increasing the pool elevation and increasing the magnitude of water level
fluctuations within the reservoir would affect recreational uses and environmental resources within
the area. Significant environmental impacts must be mitigated. Recreation modifications can be
accomplished within the boundaries of Chatfield State Park, but availability of local lands for
environmental mitigation is a constraint. Sufficient lands would be needed onsite and offsite to
mitigate environmental impacts from the project.

Legal and policy constraints include compliance with county, state, and federal permitting or other
requirements. The Clean Water Act and other pertinent environmental laws and gegulationsymustibe
compliedwithy A summary of environmental compliance is described in Appendix S.

Study-specific constraints are restrictions unique to the project that alternative plans should avoid.
They are designed to avoid undesirable changes between without- and with-plan conditions. Study-
specific constraints for this project include:

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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The project must be completed in a reasonable timeframe.

Financial capability of sponsoring water providers may be constraining because they are
responsible for #00% of the costs involved in implementing any alternative.

The project should minimize the use of others’ land or, to the extent possible, the availability
or capability of other projects.

The project should avoid the acquisition of water rights owned by others.

Maintain the conservation pool in Chatfield between 5,423 feet msl and 5,432 feet msl
consistent with the contract between e Corps of Engineers and the State of Colorado
(March 1, 1979). The State of Colorado signed an agreement with Denver Water granting
them the exclusive right to store water in Chatfield in the conservation pool. Storage below
5,432 €t msl cannot be reallocated because of the @place contract and agreement.

Reallocation of storage above elevation 5,444 feet msl could adversely impact the flood risk
management (FRM) puspese of @hatfieldiReservoiry as documented in the Corps’ Chatfield
Antecedent Flood Study (Appendix R). Modifications of project structures that would allow
additional storage to be reallocated to avoid affecting Chatfield’s FRM functions would
require additional Congressional authorization.

Reallocation of storage less than 7,700 acre-feet was considered by the water providers to
provide too little water supply benefits for the costs involved.

Water providers would need to hold existing or newly acquired water rights and existing,
new, or change-case water storage rights in order to store water in Chatfield Reservoir,
another reservoir, or in gravel pits.

The water rights of the sponsoring water providers are relatively junior in seniority, and the
sponsors would be able to store water only when their water rights were (‘ingptiotity’’y or
during “sun of the giwer’? high river flows. Consequently, the average year yield is low
compared to the water storage volume.

Water providers desiring to install any infrastructure associated with on- or off-channel
water storage or water distribution systems on Corps project lands must apply to the Corps
for a land availability determination. If Corps project lands are determined to be available for
the proposed infrastructure, the water providers must acquire the appropriate real estate
easements and pay any Corps charges in accordance with Corps real estate regulations.

Unavoidable impacts to environmental resources that are considered significant would need
to be fully mitigated. This includes impacts to the federally listed threatened Preble’s
meadow jumping mouse habitat, migratory bird habitat, and wetlands. Costs of mitigation
maintenance and monitoring costs, and any increase in Corps operation costs of an
Alternative would be borne 100 percent by the non-federal entities receiving storage.

Draft
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Chapter 2

® The project must comply with the Clean Water Act and other applicable environmental laws
and regulations.

* For any recreational facilities and areas that would be impacted by higher pool levels with
reallocation, recreation modifications are required in-kind (the same type and amount of
facilities) within the boundaries of Chatfield State Park prior to utilization of the reallocated
storage. The cost of recreation modifications must be borne 100 percent by the non-federal
entities receiving storage, and are included in the total cost of the project included in

Table 6523t

* Design, materials, and elevations of recreation modification structures need to comply with
the provisions of the Northwest Division (NWD) Regulation 1110-2-5, Land Development
Guidance at Corps Reservoir Projects, as coordinated with USACE, Omaha District staff.

= If reallocation is implemented, losses of income to Colorado State Parks and concessionaires
at Chatfield State Park during the construction period for recreation modifications and
environmental mitigation must be reimbursed by the non-federal entities receiving storage.

= Water resource infrastructure operations, water sources, including storage and conveyance
components, should comprise of proven operational and management practices to minimize
risk of failure to provide required yield.

= Any storage expansion or reallocation scenario within an existing reservoir that negatively
affects the flood risk management function of the reservoir should be avoided. The
Alternatives cannot impact dam safety.

2.3 Development of Alternatives

One of the key aspects of the NEPA process is the assessment of how various alternatives that meet
the purpose and need could affect the environment. The purpose and need is as follows:

The purpose and need (summarized in the previous section-and discussed- in Chapter 1); is to
increase availability of swateminythejgreaterDenverareay sustainable over the 50-year period of
analysis, so that a larger proportion of existing and {nefeasing water needs can be met.

NEPA requires, at a minimum, that a (proposedsaction’ be compared to a “movaction’ alternative.
The No Action Alternative represents the most likely baseline conditions that would occur if the
proposed project were not to move forward. The “actionvalternatives’ are developed and screened
from a broad range of concepts identified based on problems and opportunities, and then are then
compared to the No Action Alternative in order to determine the extent and significance of
potential impacts. An action alternative (proposed action) is developed to describe the various
aspects of the proposal by the lead agency (in this case, the Corps’ proposal to reallocate up to
20,600 acre-feet of storage). Other action alternatives may also be developed that reduce the extent
of impacts to resource areas while still meeting the purpose and need.

Corps guidance requires an economic analysis as part of the evaluation. As a test of financial
feasibility, the governing annual cost of storage is compared to the annual cost of the most likely,
least costly alternative that would provide an equivalent quality and quantity of water that the non-

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Chapter 2

federal interest would undertake in the absence of using the federal projects. Normally the No
Action Alternative (the one most likely to be implemented if Chatfield Reservoir storage is not
reallocated) is also the Least Cost Alternative to the proposed action alternative (that is the least
costly financial alternative, but not necessarily least costly in terms of NED). However, in this
instance due to the understandable reluctance of area water providers to depend on NTGW as a
viable long-term alternative to storage, a separate Least Cost Alternative including this source,
referred to as the NTGW/Downstream Gravel Pits Alternative, was developed for the 50-year
period of analysis in addition to the No Action Alternative.

History of the Chatfield Reservoir Storage Reallocation Study

Shortly after Chatfield Reservoir was constructed in 1973, local water providers began various
individual planning processes with the hope that additional storage space in Chatfield Reservoir
might be reallocated. In 1977, Denver Water filed for a conditional storage water right foradditional
reallocated storage space in Chatfield Reservoir, and by 1985 five other entities had filed their own
claims for conditional storage water rights in Chatfield Reservoir. In 1986, the authorization for the
Chatfield Reservoir storage reallocation study was secured by Congressional action in Section 808 of
the Water Resources Development Act. Section 808 authorizes the Secretary of the Army to
implement a reallocation of existing storage at Chatfield Reservoir to any of several named purposes
if the CDNR requests and coordinates the reallocation, and if the Chief of Engineers finds the
reallocation feasible and economically justified. Section 116 of the Omnibus Appropriations Act of
2009 authorizes CDNR to perform facility modifications and mitigation for the project, if the
Secretary of the Army collaborates with CDNR and local interests to determine storage cost
repayments that reflect the limited reliability of the reallocated storage space.

The planning efforts intensified with the occurrence of the MWSI, a study process initiated by
Colorado Governor Roy Romer and the Colorado General Assembly in 1993. The goal of MWSI
was to explore cooperative solutions to future Denver Metro area water supply needs (Hydrosphere
Resource Consultants 1999). A MWSI subcommittee on Chatfield Reservoir storage reallocation was
formed in 1994 by a consortium of water providers led by the CWCB as project sponsor, per the
Section 808 authorization. The MWSI subcommittee held regular meetings with representatives of
the Corps and began the formal process requesting the reallocation of Chatfield Reservoir storage
space. In the 905(b) Reconnaissance Report (USACE) 1996), a preliminary analysis was made of the
recreational impacts to Chatfield Reservoir of storing various water quantities and determined that
large increases in expenses for recreation facility modifications occurred at elevation levels of 5,435
feet msl; 5,438 feet msl; and 5,445 feet msl. From this work, the initial alternatives to be analyzed
were determined to be at elevation levels of 5,434 feet msl (2,900 acre-feet of storage); 5,437 feet msl
(7,700 acre-feet of storage); and 5,444 feet msl (20,600 acre-feet of storage). Intermediate storage
levels were not evaluated because the costs of recreation modifications for a 5,444-foot-msl pool
elevation were believed to be similar to those for a 5,438-foot-msl-pool elevation, resulting in
economies of scale that were maximized for the 5,444-foot-msl alternative. Ultimately the group
determined that within Chatfield Reservoir, 20,600 acre-feet (at 5,444 feet msl) would be the volume
of storage that could be reallocated without major incremental costs or jeopardizing the flood risk
management function of the reservoir. This fact was further supported by the Chatfield Antecedent
Flood Study (Appendix R), which passed an independent external technical review by the BOR and
was approved by the Corps Headquarters in February 2006. The Chatfield Antecedent Flood Study
showed that a pool raised 12 feet for water supply (with an adjustment of the reservoir flood control

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Chapter 2

operating criteria) would provide the necessary freeboard without any structural modifications. Such
a raise was considered to be a reasonable maximum reallocation alternative.

Thus, the proposed action of the Chatfield Reservoir storage reallocation study is to reallocate
20,600 acre-feet of storage space from flood risk management (flood control) to conservation. As
further described below, the other action alternative is reallocation of 7,700 acre-feet of storage
space, the third alternative is the No Action Alternative, and the fourth alternative is the
NTGW/Downstream Gravel Pits Alternative (Least Cost Alternative to Chatfield Reallocation).
The explanations below describe how the process was used to develop these alternatives and
eliminate other alternatives.

2.3.1 Alternative Selection Process

The action alternatives identified and evaluated in the FR/EIS are designed to meet project
objectives (purpose and need). To reach these selected action alternatives, an initial screening of
water supply concepts was conducted using a defined set of criteria. This initial set of concepts was
identified based on problems and opportunities identified in Section 2.1. The broader view of all
concepts to increase the water supplies for the South Platte River Basin is given in SWSI (EWEB
2004), Sections 8 and 10, which are contained in Appendix C. In general, the concepts are grouped
in five categories: (1) increased storage, (2) importation of water, (3) conversion from agricultural
use to municipal use, (4) increased NTGW use, or (5) increased water conservation.

Concepts identified for initial screening were evaluated with four general criteria described in the
P&Gs: completeness, efficiency, effectiveness, and acceptability. These are specifically detailed in
Section 2.6 ¢“Ewvaluation'Criteria’™ In general terms, these four criteria would encompass the
following considerations:

= Ability to meet purpose and need of the action
= Cost

® Logistics and technology
=  Water rights/water availability
= Land availability/Land Wse
= Permitting and mitigation feasibility
= Design and construction feasibility
= Operational feasibility

* Environmental impacts
= Significance
= Ability to Mitigate

These initial screening criteria definitions were developed based on planning objectives and
constraints identified and summarized in Section 2.2. Initial screening criteria and associated
rationale for eliminating an alternative or screening it forward, are summarized in Table 2-1.

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Chapter 2

Table 2-1

Criteria for Preliminary Screening of Alternatives

Criterion Description

Rationale for Screening Criterion

Purpose and Need

PN1- The purpose and need is to increase availability of
water, sustainable over the 50-year period of analysis, in the
greater Denver area so that a larger proportion of existing
and future (increasing) water needs can be met.

To advance, a concept must be capable of assisting in providing the water
providers with a common regional solution, able to provide a reasonably
sufficient portion of the total requested average year yield of approximately
8,539 AF» and not be held up in extensive litigation, extensive permitting, or
other timeliness issues.

Cost

C1- The cost of the project must be affordable

The cost of a concept includes a broad estimate of land and
water rights acquisition, design and permitting, construction
and operation. At this early stage in the analysis, a
qualitative estimation of costs was employed because
detailed information on costs was not available or could not
be estimated within the current scope of the Project:

To advance, an alternative must not be unreasonably costly relative to other
concepts. A reasonable cost considers whether the concept has a
reasonable size relative to cost, and is substantially less than the costs
associated with other water supply projects in the Colorado Front Range.

Logistics and Technology

LT1- Water Rights/Water Availability

To advance, concepts would not require the acquisition of water rights
through new filings or by purchasing and transferring existing water rights
from current water providers in @reasonably foreseeable time frame. Sites
that are already fully subscribed would be eliminated because the water
providers do not have the authority to acquire water or storage or it would
take agreements not yet in place and unable to achieve. Preference would
be given to sites with on-channel location.

LT2- Land Availability/ Land use

To advance, water sources or infrastructure components must not lie in
areas that clearly would not be available for purchase or create a significant
obstacle for development.

LeT3=Permitting and Mitigation Feasibility

To advance, water sources should have acceptable mitigation and
permitting requirements.

LT4-Design and Construction Feasibility

To advance, water sources, including storage and conveyance
components, should comprise of proven technological methods to minimize
risk of failure to provide the required yield. Physical conditions resulting in
high risk or requiring unusual engineering solutions would be eliminated.

lsT5=Operational Feasibility

To advance, water sources, including storage and conveyance
components, should comprise proven operational and management
practices to minimize risk of failure to provide required yield. Also, it would
not be practical to operate multiple storage facilities, pipelines or treatment
facilities to meet the required yield. Advanced treatment, such as reverse
osmosis systems, would not be feasible.

Environmental Impacts

EC1-Significance —direct, indirect and cumulative impacts to
wetlands-and-perennial-streams

To advance, a concept should avoid and minimize impacts to aquatic
ecosystems.

EC2- Ability to Mitigate

If significant impacts to wetlands or perennial streams are identified, then a
commensurate ability to mitigate must also be identified in order to have the
concept advance for further evaluation.

Screening criteria were applied to 8% project concepts. A project concept is defined as a source of
water available to meet a substantial portion of the Chatfield gatemprovidet's requests. Each
concept may include various components (e.g., storage facilities, conveyances) that could be
independently used, or combined with other components, to make viable alternatives. A description
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Chapter 2

of each concept evaluated in the initial screening process is presented in a summary table (Table 2-2)
with a general discussion of the screening process and outcomes provided in the following sections.

Table 2-2
Concepts Considered in Preliminary Screening of Alternatives
‘ Concept ‘ Description
1. Increased Water Conservation
1.1 Chatfield \Water Providers M& Comprehensive and @ggressive) water conversation (or demand management) programs
Conservation Programs implemented by the €hatfield water providers group. Key facets includesprogressive

inclining block rate structures, regulatory ordinances, conservationsincentive programs,
and supply=sidezefficiency) measures.

1.2. Central Colorado Water This program suppliesiultra=efficientiirrigation equipment to farmers, and provides

Conservancy District Efficiency outreach seminars and in=fieldiconservationsservices:
Program

2.0 Agricultural Transfers

21 Lower Arkansas Riven Concept Delivers water from the lower Arkansas River (near Avondale or La Junta) to the Rueter-
Hess Reservoir. Water pumped 96 to 133 milesswithsstatic pumping requirement of 3,100
to 3,600 feet. [Firming storage required. Reverse esmosis or advanced water treatment
would be required.

22 Middle & Lower South PlattesRiver | Delivers water from the South PlattesRiven (near Greeley or Sterling) to Brighton:

Concept Requires purchase of South PlatesRiver water gightsy Water pumped 36 to 84 mileswwith:
static pumping requirement of 700 to 1,300 feet. [Eirming storage required. Reverse
osmosis or advanced water treatment would be required.

2.3 Rocky Ford Highling Canal Delivers water from the Arkansas RiverBasin to the South PlattesRiverBasin» The

Concept project issim a conceptual state with no identified buyer participants nor details on the
conveyance route. Requires purchase of water rights and treatment of water.

24 South PlattesRiver/ Farmers Delivers water from Weld County to East Cherry Creek Malleyavia the FRICO Ditche

Reservoir and Irrigation Company Agricultural water rights) are being converted tomunicipal use, but have not been
(FRICO) adjudicated. Treatment would be required.

25 InterruptiblesAgricultural Transfers Alternative water resource management approaches to traditional purchase and transfer
of water from irrigated lands. Example approaches includesinterruptible water supply
agreements, longrandishort:termirotationalifaliowingy water banks, reduced crop
consumptive use, multisyeanieasesy spot market leases and purchase and lease-back
arrangements. Principle goal is to provide some water to other uses while maintaining
irrigated agricultural practices

3.0 Water Importation

31 Flaming Gorge Reservoir Concept Delivers water from the Green River to Denver area. A contract with Bureau of
Reclamation (BOR) for water from the Flaming Gorge marketable pool would be
required. Compact call and legal availability and administration of depletions in Wyoming
for use in Colorado would need to be resolved. Conveyance would be 357 to 442 miles
of pipeline to the south Denver metropolitan area with static pumping requirements of
1,400 to 3,100 feet. Constructible and permittable West Slope diversion, storage sites,
and pipeline routes would need to be evaluated. Estimated yield is 200,000 AF/year.
Estimated cost is $3 to $4 Billion.

3.2 Yampa River New Supply Concept | Delivers water from the Yampa River (near Craig) to Denver area. New water rights
appropriation required, and Compact call and legal availability related to endangered fish
would need to be resolved for a new appropriation. Would require approximately 250
miles of pipeline, with static pumping requirement of 5,000 feet. Constructible and
permittable West Slope diversion, storage sites, and pipeline routes would need to be
evaluated. Estimated yield is 300,000 AF/year. Estimated cost is $3.2 Billion.

3.3 Green Mountain New Supply Delivers water from the Blue River to the Denver area via the South Platte River. Water

Concept pumped 22 miles with static pumping requirement of 1,000 feet. Requires joint use of
Denver Water conveyance system. Estimated yield is 200,000 AF/year. Estimated cost is
$700 Million.
Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Table 2-2

Concepts Considered in Preliminary Screening of Alternatives

Concept

Description

34

Colorado River Return Concept

Delivers water from the Colorado River, downstream of Grand Junction, to the Denver
area. New water rights appropriation required, and Compact call and legal availability
related to endangered fish would need to be resolved for a new appropriation. West
Slope storage would not be required but East Slope storage would be required.
Conveyance on East Slope would be via South Platte and Arkansas Rivers. Water
pumped 179 miles of pipeline with static pumping requirement of 7,000 feet. Reverse
osmosis or advanced water treatment would be required. Estimated yield is 250,000
AF/year. Estimated cost is $3.7 Billion.

35

Gunnison River Concept

Delivers water from the Gunnison River, and possibly the Blue Mesa Reservair, to the
Denver area. New water rights appropriation required, and Compact call and legal
availability would need to be resolved for a new appropriation. Would require
approximately 75 miles of tunnels and conduits. Constructible and permittable Western
Slope diversion, pumping stations, storage, and pipeline routes would need to be
evaluated.

3.6

San Luis Valley Concept

Delivers water from the Arkansas River Basin to the South Platte River Basin via
pipeline. The project is in a conceptual state with no identified water rights nor details on
the conveyance route. Requires purchase of water rights.

4.0

Additional Storage within the South Platte River Basin

41

New Storage Reservoirs

411

Penley Reservoir Site

A potential off-channel reservoir located approximately 11 miles south of Chatfield
Reservoir adjacent to Colorado’s foothills mountain range. The reservoir site would be
created by construction of two embankments approximately 160 feet high with a total
length of 3,500 feet, producing approximately 445300 acre-feet of usable storage space.
Delivery of water from the South Platte River includes a 15-mile-long gravity tunnel near
Deckers or a 7.5-mile-long tunnel and pump station near Eagle Rock. Water would be
delivered into the Penley Reservoir from the South Platte River at the downstream end of
Waterton Canyon near the Platte Canyon Reservoir and High Line Canal.

412

Willow Creek Reservoir

A potential reservoir site located on Willow Creek, a tributary to the South Platte River
located approximately one mile south of Chatfield Reservoir, in Douglas County. The

property site is owned by the Colorado State Board of Land Commissioners. Planned
storage capacity is approximately 4,400 AF.

413

Hritz Plum Creek Reservoir Site

A privatelysowned potential reservoir site located offichannelfy on Plum Creek, south of
Kellytown in Douglas County and approximately 1.75 miles south of Chatfield Reservoir.
A two —reservoir system was envisioned, with a planned storage capacity of
approximately 2,300 AF.

414

Highland Ranch Reservoir Series
(Reservoir Nos. 6, 7, 8, 10, 11 and
12)

Six new reservoir sites are being considered for potential reservoir sites=Alllocatedsin
Douglas County. The Centennial Water and Sanitation Districtshas a 1985:\Water:Court
Filing on these reservoir sites. South Metro Water Supply Authority has a 2004 Water
CourtrApplications Each of the gravel pit reservoirs would require diversions from the
South Platte River to the reservoir. Total potential storage capacity is approximately
33,000 AF. Each-of the gravel pit reservoirs-would-require diversions-to/from-the-South
Platte River to the reservoir.

415

Upstream Local Gravel Pit
Reservoirs

Three local gravel pits have been identified as potential South Platte River raw water.
These sites, and their potential storage capacity include the Titan ARS Reservoir (4,500
AF), Walker Pit (540 AF), and McLean Pit (450 AF). These are located less one mile
south of Chatfield Reservoir. Each of the gravel pit reservoirs would require diversions
to/from the South Platte River to the reservair.

416

Lower South Platte River Gravel
Pits

Three new gravel pits identified to contain 9;260 acre-feet of storage volume=includes
Central Colorado WCD Gravel Pit, Aurora Gravel Ritsi(2itotal) and themBrightomGravel
Rits Each of the gravel pit reservoirs would require diversions from the South Platte River
to/from the reservoir.
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Concept Description

42 Storage Expansion of Chatfield Reservoir

421 Reallocation of 2,900 AF to Storage | Reallocate storage from the flood control pool to the conservation pool. The base
elevation of the exclusive flood control pool would be raised from 5,432 to 5,434 feet msl.
Water providers downstream of Chatfield Reservoir would be able to use existing
infrastructure to divert their portion of the stored water into their water systems. Some of
the downstream water providers would need to construct new delivery facilities to deliver
their new water supplies from Chatfield Reservoir. At this level, there is limited wetland
inundation and most recreation features can be mitigated without relocation of structures.
422 Reallocation of 4,500 AF to Storage | Reallocate storage from the flood control pool to the conservation pool. The base
elevation of the exclusive flood control pool would be raised from 5,432 to approximately
5,435 feet msl. At this level, some wetlands would be inundated, requiring mitigation.
Some recreation facilities would be inundated, requiring relocation.

423 Reallocation of 7,700 AF to Storage | Reallocate storage from the flood control pool to the conservation pool. The base
elevation of the exclusive flood control pool would be raised from 5,432 to 5,437 feet msl.
At this level, wetlands would be inundated, requiring mitigation. Many recreation facilities
would be inundated, requiring relocation.

424 Reallocation of 20,600 AF to Reallocate storage from the flood control pool to the conservation pool. The base
Storage elevation of the exclusive flood control pool would be raised from 5,432 to 5,444 feet msl.

At this level, wetlands would be inundated, requiring mitigation. Most all recreation
facilities would be inundated, requiring relocation.

425 Reallocation of Greater Than Reallocate storage from the flood control pool to the conservation pool. The base
20,600 AF to Storage elevation of the exclusive flood control pool would be raised from 5,432 to as high as

5,450 feet msl. At this level, the footprint of the park is severely affected with associated
large impacts to wetlands, recreational facilities, park roadways, and local highways. The
flood risk management function of the reservoir would be impacted.

426 Reallocate in the existing Reallocates some of the storage space below elevation 5,432 feet msl now controlled by
conservation pool (i.e., below 5,432 | Denver Water to the Chatfield water providers. Requires acquisition of the storage space
feet msl) for large and/or small in the existing conservation pool from Denver Water. Would result in sufficient yield with
amounts little or no increase in reservoir level and consequential impact to recreation facilities and

wetlands.
427 Reallocate some water in the Reallocates water from Denver Water to the Chatfield water providers. Could result in
conservation pool and some in the sufficient yield with little or no increase in reservoir level and consequential impact to
flood control pool in proportions that | recreation facilities and wetlands.
would seek to minimize ecosystem
habitat flooded and effects on
recreation facilities:
43 Storage Expansion or Reallocation of Other Existing Reservoirs
431 Rueter-Hess Reservoir An off-stream reservoir, located approximately 9.5 miles south of Chatfield Reservoir,
which will rely on surface water from nearby Cherry Creek and Newlin Gulch; and
groundwater which may be alluvial groundwater or bedrock aquifer groundwater from the
Denver Basin. Owned and operated by the Parker Water and Sanitation District (PWSD).
Water allocation subscribed and permitted under a separate planning action with the
USACE. With completed expansion, reservoir storage willsbe approximately #0;000 AF.

432 South Platte Reservoir A working gravel mine converted into a water storage reservoir in 2007. Located north of
the Chatfield Reservoir in Arapahoe and Jefferson counties» The Centennial Water and
Sanitation District owns the site. Raw South Platte River water would be pumped to this
reservoir, then to McLellan Reservoir for use within Highland) Ranch. Storage capacity is
6,400 AF.

433 McLellan Reservoir An existing reservoir located on Dad’s Clark Guich, a tributary of the South Platte River
in Arapahoe and Douglas Counties located less than one mile northeast of Chatfield
Reservoir. Owned by the @ity of Englewood and leased to the Centennial Water and
Sanitation District (CWSD). Reservoir capacity is approximately 5,000 AF. Would require
diversions from the South Platte River to the reservoir.
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Chapter 2

Table 2-2
Concepts Considered-in-Preliminary Screening-of Alternatives
Concept Description
434 Platte Canyon Reservoir An existing reservoir located on the South Platte River at the mouth of Waterton Canyon

in Douglas County, approximately 2 miles south of Chatfield Reservoir. Owned by
Denver Water. Water supplied by Highline Canal. Reservoir capacity is approximately
910 AF.

435 Bear Creek Reservoir Bear Creek Dam, the last of three dams built to protect the Denver region from floods, is
located on the southwest edge of suburban Lakewood at the confluence of Bear Creek
and Turkey Creek. Located offichannely would require diversions to/from the South Platte
River to the reservoir.

436 Cherry Creek Reservoir An existing reservoir on Cherry Creek located approximately 10 miles northeast of
Chatfield Reservoir. The first of three dams built to protect the Denver region from floods.
Owned and operated by the USACE. Located off channel, would require diversions
to/from the South Platte River to the reservair.

5.0 Conjunctive Use of Surface and Groundwater
5.1 Additional NTGW with Local Gravel | Further acquisition of non-tributary groundwater (NTGW) from the Denver Basin, with
Pit Storage storage in local gravel pits. Requires acquisition of water rights, development of

groundwater withdrawal wells, development of gravel pit storage reservoir, and
accompanying water conveyance facilities.

5.2 Bedrock Aquifer Conjunctive Use Involves capturing and using surplus South Platte River surface water supplies and
injecting into bedrock aquifer for storage. Requires identification and development of
subsurface groundwater storage reservoir and development of surface water collection
and injection facilities. A large-scale groundwater pumping and storage concept was
informally presented to Douglas County water interests, but never developed into a
viable project due primarily to unreasonably high costs and a lack of surface water.

53 Alluvial Aquifer Conjunctive Use Involves capturing and using surplus South Platte River surface water supplies and
recharging the alluvial aquifer for storage. Requires the development of surface water
collection and injection facilities. No specific projects have been identified.

6.0 Water Reuse

6.1 Chatfield Water Providers Local Various forms of reuse or recapture are currently being employed, or planned to be
Reuse Programs employed, by those water providers who have reusable water.

6.2 Regional Reuse- WISE Partnership | The WISE Partnership is a proposed regional project between Denver Water (“Denver”),

Aurora Water (“Aurora”) and the South Metro Water Supply Authority. The Project is
looking at the concept of more efficiently using reusable water supplies from Denver and
Aurora municipal return flows, while maximizing the use of existing pipeline and pump
station infrastructure principally owned by Aurora and the East Cherry Creek Valley
Water and Sanitation District. The Partnership Project is currently in the planning stages

2.3.2 Concepts of Agriculture Transfers and Importation of Water

The initial screening process, which has utilized SWSI and other recent, relevant planning studies
(for example, The Colorado River Return Reconnaissance Study Summary Report [Boyle
Engineering (Corporation 2003]) identified a number of concepts for the importation of water or
permanent agricultural conversion. These concepts are listed in Table 2-2. The initial screening
process concluded that these concepts have vastly higher expense, difficulties in obtaining water
rights and legal agreements for out-of-basin transfers, and increased environmental impacts
compared to the other alternatives.

Permanent Agricultural Transfers

Agricultural uses account for greater than 80 percent of the water diverted and consumed in
Colorado (€WEB, 2009). Many agricultural users hold senior water rights that potentially can be

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Chapter 2

converted to provide a M&I water supply. In agricultural transfers, the associated farmland generally
is no longer irrigated and therefore not available for agricultural use in the future.

Four generally known permanent agricultural transfer concepts were considered in the initial
screening process: Lower Arkansas River, Middle and Lower South Platte River, Rocky Ford
Highline Canal and South Platte River/Farmers Reservoir and Irrigation Company (FRICO). These
concepts are described in Table 2-2. These, and projects similar to these, are very complex, high-
impact projects that are feasible only if large volumes of yield are realized. For example, they
generally include new storage reservoirs, hundreds of miles of pipelines, multiple pump stations, and
advanced water treatment techniques (e.g. reverse osmosis) to meet drinking water requirements.
They are considered not realistic alternatives to a project yielding approximately 8,539 acre-feet per
yeat and therefore have been eliminated from further alternative consideration.

Interruptible Agricultural Transfers

Interruptible agricultural transfers consist of temporary arrangements where agricultural water rights
are used for other municipal or industrial purposes. The agreement with agricultural users allows the
temporary cessation of irrigation so that other water needs can be met. Example approaches include
interruptible water supply agreements, long- and short-term rotational fallowing, water banks,
reduced crop consumptive use, multi-year leases, spot market leases, and purchase and lease-back
arrangements.

These concepts were eliminated from further consideration based on cost, logistics, timing, and
sustainability. Although these concepts have been discussed for several years and multiple grants are
presently studying alternative approaches, no existing examples exist of successfully implemented
programs. These concepts, and particularly the institutional and technical arrangements, continue to
be in the developmental stage. The movement of water supplies from agricultural water to municipal
users would likely require pipelines over very lengthy distances (multiple miles) and water treatment,
possibly including reverse osmosis.

Water Importation Concepts

Similar to the major permanent agricultural transfer concepts discussed above, there are a number
of regional water supply concepts involving out-of-basin transfer of water supply. Generally known
regional water importation concepts include Flaming Gorge Reservoir, Yampa River New Supply
Colorado River Return, Gunnison River, and San Luis Valley (Table 2=2)

As with the large-scale agricultural transfer concepts, these projects are feasible only if large volumes
of yield are realized. These concepts cannot be implemented within a reasonable timeframe due to
the logistics of obtaining water rights and legal agreements for out-of- basin transfers. Conveyance
and treatment costs would be substantialsthatsuch overall project costs would be substantially
greater than costs associated with water supply projects in the Colorado Front Range. They are
considered not realistic alternatives to a project yielding approximately 8,539 acre-feet per year and
therefore have been eliminated from further alternative consideration.

2.3.3 The Concept of Increased Water Conservation

All @5 water providers recognize the importance of incorporating aggressive and meaningful water
conservation efforts in their operations. (Fhese entities @achrare part of the reallocation project

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Chapter 2

because they need additional water, which is ever increasingly costly and difficult to acquire. Thus,
these providers need to reduce their demands and stretch their supplies and have therefore included
water conservation. The water conservation (or sometimes called demand» management) programs
of the water providers have the following common components:

® Progressive inclining block rate structures to send a strong conservation price signal

* Regulatory ordinances, especially with new development, requiring mandatory compliance
and enforcement by the entity

= Conservation incentive programs, such as rebates or giveaways, applied to residential,
commercial and industrial water users

* Comprehensive education and outreach programs

* Promotion of supply side efficiency measures to include the reuse of legally reusable
wastewater and leak detection programs

* Promotion of xeriscape principles

The providers in the southern Denver area have initially developed the non-tributary groundwater
resource as part of a conjunctive use supply. Water conservation efforts can reduce demand and give
more time to find surface water supplies but do not result in the elimination or lessening of the
dependence on the groundwater supplies. Conservation helps to stretch existing resources, but does
not solidify additional needed water supplies. The Chatfield Reservoir storage reallocation project
would help in the overall need of the water providers to be free of NTGW use.

Similarly, for other municipal providersysuchpaspAurorarandiBrightony who are developing supplies
in response to growth, conservation can delay the timing of the need for additional supplies but does
not in itself eliminate the need for additional supplies. The agricultural providers are aggressively
pursuing conservation but also need the additional supplies from this project to allow the continued
use of irrigation water as a result of recent court cases. As a result, the providers secking additional
water supplies from this project represent an increasing demand for water in the Denver Metro
Area.

A summary of water conservation programs of each of the @5 water providers is given in Appendix
AA. Some of the key elements showing the comprehensiveness and robust nature of their programs
are summarized in Tables 2-3 a, b, ¢, d, and e below. The complete water conservation reports of
seven of the water providers with State of (Coloradoyapproved plans are available at:
www.cwcb.state.co.us/conservation/ relatedinformation/ WCPs/ .

Most of the water providers will, of necessity and with or without the Chatfield Reservoir storage
reallocation project, develop even more stringent water conservation measures in the future to
reduce their future water demands. Unfortunately, the water shortages of sustainable water supplies
faced by the water providers will not be resolved by water conservation measures alone and
therefore water conservation is not an equivalent practicable alternative to the proposed project.

Draft Chatfield Reservoir Storage Reallocation FR/EIS
2-16 June 2012
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Table 2-3a
Municipal and Industrial Water Provider Water Conservation Program Elements

Water Provider

Effluent
Reuse

Tiered
Rates

Water
Budget

Sod
Limits

ET Water
Controllers

Indoor/
Outdoor
Audits

Water
Time
Restrict

Water
Day
Restrict

Rebates
Xeriscape/
Appliances

Public
Education

Water
Conservation
Staff

City-of Aurora

City of Brighton

P

Mount Carbon
Metropolitan District

P

P

P

P

P

P

Town of Castle Rock

Centennial WSD

Castle Pines
Metropolitan District

Castle-Pines North
Metropolitan-District

Roxborough WSD

Perry-Park-Country-Club

Other SMWSA Members

Pinery Water and
Wastewater District

Arapahoe County Water
and Wastewater
Authority

Cottonwood WSD

Stonegate Village WSD

| - InPlacey P - Planned in < 5 years; V — Voluntary

Explanation of Program Elements:

Water Budgets: A rate structure based upon the calculation of @ppropriate) water use (or budget) for each customer per pay period:

Sod limitszlimitations on the amount of sod that can be installed
ET Water ControllersuProvidingrincentivesipromoting the use of ET water controllers

Draft
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Table 2-3b
Agricultural Water Provider Water Conservation Program Elements
Water Meter/
Water Provider Measurement Device Water Budget Public Education | Water Conservation Staff
Central Colorado WCD P I I I

Western Mutual Bitech Company

| - In Place; P — Planned in < 5 years; V - Voluntary

Explanation of Program Elements:

Water Meter/Measurement Device: Central Colorado WCD willshave meters on every well to monitor pumpingibysAprilit2008s Western
Mutual Ditch Company has measurement devices installed at every headgate to insure correct allocation of water is being delivered.

Water Budget: Central Colorado WCD water users are limited to yearly quota allocations based on total water supplies available. Western

Mutual Ditch Company water users are limited to pro rata portion of total available ditch deliveries.

Table 2-3¢
Status of Covered Entities and Approved Water Conservation Plans

“Covered Entity” Approved Water Conservation Plan

Water Provider under Colorado State Statute on file with the CWCB
City of Aurora Yes Yes
City of Brighton Yes Yes
Mount Carbon Metropolitan District No No
Town of Castle Rock Yes Yes
Centennial Water & Sanitation District Yes Yes
Castle Pines Metropolitan District No Under review by CWCB
Castle Pines North Metropolitan District No Yes
Roxborough- Water & Sanitation District No No
Pinery Water and Wastewater District Yes In process
Arapahoe County Water and Wastewater Authority Yes Yes
Cottonwood Water & Sanitation District No No
Stonegate Village Water & Sanitation District Yes In process

*

be viewed at www.cwch.state.co.us/conservation/relatedinformation/WCPs.

Obtained from-list of covered-entities-at- www.cwcb.state.co.us/conservation/relatedinformation/coveredentities. The approved plans can

Draft

Chatfield Reservoir Storage Reallocation FR/EIS

2-19

June 2012
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Monthly Water Consumption for a Residential Account, in gallons
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Table 2-3e
Water Conservation Rebate Programs Offered by Chatfield Study Participants
Kind of Rebate AUR BRIGH CPN TCR CWSsb CPMD coT ROX STONE
Toilets: Low Flow X X X X X X
or High Efficiency
$100/$150 $100 $100 $75 $100 $125
Clothes Washer X X X X X X
$125 $75 $125 $200 $125
Waterless/ Ultra X X
Low Flow Urinal $50 $100
Dishwasher X
$50
Low Flow X X
Showerhead $10 $25
ET Controllers/ X X X X X X
Imigation Audits | $300-$5000 | $150 | $200 | $300-$1,500 $500
Irrigation Head X X
Replacements
Landscape X X X X
Replacements per
sq ft $1.00 $0.40 $1.00
Xeriscape: Plants X
and Sub Soil $1,500
Replacement ’
Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
2-20 June 2012
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Table 2-3e
Water Conservation Rebate Programs Offered by Chatfield Study Participants
Kind of Rebate AUR BRIGH CPN TCR CWsD CPMD coT ROX STONE
Irrigation System X
Repairs $1 000
Rain Sensor X X X
$25 $100 $25-$50
Irrigation X X
Clock/Timer $75 $25
Water Wise Home X
$2,000
Water Smart X
Reader $25
Tipping Bucket X
Rain Gages $100
Hot Water X
Recirculation
System $100
Sub-metering X
$200
AUR: City of Aurora CPMD:  Castle Pines-Metro District
BRIGH:  City-of Brighton COT: Cottonwood Water &Sanitation District
CPN: Castle Pines North ROX: Roxborough Water & Sanitation District
TCR: Town of Castle Rock STONE: Stonegate Village-Metropolitan District

CWSD:  Centennial Water & Sanitation District

The specific conservation measures now being implemented by the municipal and agricultural water
providers are summarized in Table 2-3a for M&I water providers and Table 2-3b for agricultural
water providers. As these tables show, each entity is providing a consistent effort to achieve
significant water conservation. These efforts include a process to periodically assess and refine each
entity’s water conservation efforts. The M&I water providers have each developed, or are in the
process of developing, formal water conservation plans, which, by state statute, are both strongly
encouraged and are a prerequisite to obtaining state financial assistance for water projects.

All entities serving over 2,000-AF per year are considered a “covered entity” and must submit plans
to-the CWCB in compliance with state law. Table 2-3¢ shows the status of submittal and approval of
conservation plans for the water providers in the reallocation project. Several water providers have
submitted their plans and been approved before they have needed to. The plans, which are required
to-have an element of public scrutiny and input, are a combination of strategies for attenuating the
volume of water withdrawn from a water supply source, reducing the loss of waste of water,
maintaining or improving the efficiency of water use, and increasing the reuse of water.

In addition, below are listed specific examples of the leadership and innovations in water
conservation programs shown by selected water providers:

= Aurora’s water conservation program ranked highest (most aggressive and effective) in a
survey of 13 Front Range communities conducted by the Western Resources Advocates in

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
2-21 June 2012
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their study in November, 2007, entitled Front Range Water Meter (Western Resources
Advocates 2007). Aurora ranked higher than the other excellent programs of Denver Water,
Colorado Springs, and Boulder.

Centennial Water and Sanitation District was the first provider in Colorado, in 2003, to
institute an individual account water budget to its customers. This approach has proven
extremely successful and now is being used by numerous other providers including Aurora,
Castle Rock, Boulder, Colorado Springs, Castle Pines North, and Cottonwood. Centennial
has experienced 20 percent water savings from its water budget and other conservation
programs.

Inyjunep2006pCastlierPinesiNorth Metropolitan District was-the first entity to-submit-and be
approved by the Colorado Water Conservation Board as a covered entity under state
statutes. Its plan has become the model document followed by numerous other entities.

All of the municipal water providers in the Chatfield reallocation study have programs in
place to maximize their reuse of indoor and outdoor reusable return flows. The use of
reclaimed wastewater for irrigation on golf courses started in the southern Denver area in
1975 (at Inverness) and has expanded to numerous courses in the south metro area. In
addition, indirect potable reuse from the recapture of reusable return flows after they have
been released to surface streams has been utilized by several providers for over 20 years.

Castle Rock, in 2003, instituted an innovative program requiring the review and approval of
all landscape plans, for both existing and new development, to ensure they include the most
stringent water savings elements. All designs for development are reviewed to ensure they
comply with regulations requiring éwaten — swise’ landscape designs. In 2009, Castle Rock
spent $500,000 to retrofit median landscaping into xeriscape designs and efficient irrigation
systems.

Central Colorado Water Conservancy District is a leader in the evaluation by the agricultural
community of how its practices can be altered to increase the efficient use of water.

Table 2-3d shows the inclining block rates used by the municipal providers. Inclining block rate

structures are recognized as the most effective rate structure for communicating the value of water

and encouraging its efficient use. The approach provides an incentive to conserve and ensures that

lower income consumets are able to meet their basic water needs at an affordable cost. Both the
number of blocks and the increase in price between blocks influence the effectiveness of water rate
structure.

Table 2-3e presents the water provider’s programs offering incentives for conservation from rebates.
Of note is the number and variety of rebates being offered by the water providers. Rebates take
considerable administrative effort and reflect the will of management to seek innovative and
effective avenues of water savings. The rebate programs are subject to periodic evaluations of their
effectiveness and of the financial capabilities of each entity to offer the programs.

Although water conservation for each water provider will be relied upon as a major tool for reducing
their future water demands, further conservation measures alone will not be adequate to make up

Draft
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for the shortfall in water needed by the water providers to meet current and future water needs over
the next 50-year period. Therefore, it is concluded that increased water conservation alone is not
adequate to address the purpose and need of the proposed action and that additional water supplies
are required. Current water conservation practices constitute an independent parallel action and
therefore were not explicitly carried forward as components of all alternatives selected for detailed
evaluation.

2.3.4 The Concept of Conjunctive Use of Surface Water and Groundwater

Conjunctive use of surface water and groundwater can maximize the benefits and reliability of both
surface water and groundwater supplies if the physical limitations can be overcome.

Bedrock Aquifer Conjunctive Use

Bedrock aquifer conjunctive use involves collection of surface water supplies and injecting the
supplies into the bedrock aquifer through wells. Conjunctive use integrates groundwater and surface
water souteesy and may be enhanced with aquifer storage and recovery operations. The purpose of
this concept is to use available ground-water storage while avoiding the impacts associated with
surface water impoundments. Limited aquifer recharge rates, the need for specialized wells and
infrastructure for conveyance and treatment, and the need for interim surface storage to capture
peak surface water flow often offset the potential benefits of bedrock aquifer storage.

The Bedrock Aquifer Conjunctive Use concept was evaluated for the Chatfield Reservoir study and
ultimately eliminated from further consideration due to the necessity to build an interim storage
reservoir to capture surplus surface water flows and the cost and logistics of constructing a
treatment, injection and pumping system.

Alluvial Aquifer Conjunctive Use

Alluvial aquifer conjunctive use consists of diverting surplus surface water supplies and recharging
the alluvial aquifer. Aquifer recharge is generally accomplished by basin or canal infiltration.
Groundwater is then pumped for water supply when accretions to the river system are needed to
meet demands.

The Alluvial Aquifer Conjunctive Use concept was evaluated for the Chatfield Reservoir study and
ultimately eliminated from further consideration due to limited alluvial aquifer storage availability in
the area of the project and the requirement to locate and construct aquifer recharge basins.

Use of Non-Tributary Groundwater (NTGW)

Of the water providers seeking storage space in Chatfield Reservoir, @b of @5 (including the
individual water providers in the South Metro Water Supply Authority [SMWSA]) are presently
using some amount of NTGW from the Denver Basin as part or all of their water supplies.
Collectively57 percent of their supplies come from NTGW with (fiwaterproviders using more than
85 percent NTGW. The total NTGW usage from @lliof theseprovidersiini2005) was approximately
30,000 acre-feet.

A major study of this issue hasirecentlysbeen completed that addresses the effects of continued
reliance on NTGW for these water providers out to the year 2050. That gtudysis the SMWSS
conducted by the South Metro Water Supply Study Board and completed-in December 2003 (Black
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& Veatch etal 2003). Selected pages from that study are included in Appendix C. The heavy use of
NTGW from the Denver Basin for municipal demands is a relatively new phenomenon principally
occurring since the mid-1970s; therefore, the effects of NTGW use are relatively unknown. To
estimate the future effect of continued and increasing groundwater withdrawals, a sophisticated
model was developed and peer reviewed as the central planning tool for the study.

A key aspect of the issue is that the Denver Basin groundwater is not significantly recharged by
surface waters. The use of the water from the basin is the mining of a nonrenewable resource that
reduces artesian pressure, which causes a significant drop in the rate of well production to the point
when it is no longer feasible to extract. This is in comparison to the use of surface water, which, as
part of the hydrologic cycle, is replenished continuously.

The SMWSS determined that further use of the NTGW causes the need to replace groundwater
wells at an ever increasing pace to maintain the groundwater production. The study concludes that,
in general, based on the assumptions of the study, during a 50-year period when water demands will
double, the total number of groundwater wells needed to meet the new demands will increase nine
fold. For the 11 participants in the SMWSS, their collective 165 present wells will need to grow to
1,529 to accommodate the demands at 2050. Over that same period, average pumping rates from
wells in the Arapahoe Aquifer (the most used and most important Denver Basin aquifer) will
decrease from 550 gallons per minute (gpm) to an estimated 100 gpm. The groundwater aquifers will
get ever more expensive and difficult to extract water from and ultimately, it would no longer be
teasible to extract NTGW.

However, due to discounting, the farther into the future that costs occur, the smaller the fraction of
these costs that is added to the present value of the cost of providing NTGW. This results in a less
costly alternative than that suggested by the No Action Alternative, which includes significant
expenditures for surface storage facilities. Although a nonrenewable resource, NTGW is assumed to
be available for the 50-year planning period considered in the economic analysis. Colorado statutes
restrict pumping of NTGW to no more than 1 percent per year, thereby providing a theoretical
aquifer life of 100 years, although due to pumping cost the economic life might be shorter. As the
SMWSS report describes, the projected pumping volume will dissipate the artesian pressure from the
Denver Basin aquifers to a large extent over the next 10 to 20 years. The problem with continued
pumping of the Denver Basin aquifers is related to a significant drop in the rate of well production
(the gallons per minute of withdrawal) and not to the diminishment of total water stored in the
aquifers. Regardless, the aquifer is assumed to be available for 50 years, and the NTGW is retained
in the analysis in conjunction with storage for downstream providers (gravel pit surface storage).
Under NEPA, this NTGW/Downstream Gravel Pits Alternative would be considered technically
and economically reasonable for consideration in supporting the purpose and need of increasing
availability of water, sustainable over the period of analysis, in the greater Denver area so that a
larger proportion of existing and future (increasing) water needs can be met. The NTGW/
Downstream Gravel Pits Alternative was screened forward and is discussed in detail in Section 2.4.2.
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2.3.5 The Concept of Developing New Surface Water Storage
Background

Surface water storage in the Front Range of Colorado generally takes one of two forms—traditional
reservoirs constructed using a dam placed across a flowing (or diverted) water course or excavated
gravel pits. Most excavated gravel pits are developed in the process of mining sand and gravel while
others (usually smaller) may be simply excavated for the purpose of water storage.

New Construction Storage Reservoirs

Reservoirs are usually located where characteristics such as the potential to capture a large volume of
water using a relatively small dam are optimized. The reservoirs can be located either on-channel or
off-channel. For on-channel reservoirs, flows are captured directly from streams or rivers with
access to the stored water coming from delivery systems consisting of ditches and/or pipelines. The
potential locations for such facilities are very limited. Off-channel reservoirs, which are more
expensive and less common, require developing facilities to divert and convey water from the stream
to the reservoir. The proposed Two Forks Dam project, which was vetoed by the EPA more than
15 years ago, serves as an illustration of the permitting complexities and the environmental and fiscal
costs that may be associated with construction of an on-channel new reservoir. The Rueter-Hess
Reservoir, an off-channel reservoir mndendevelopment by the Parker WSD, is an example of a new,
successfully permitted storage facility. Development of traditional reservoirs is a very expensive and
uncertain venture generally taking 20 to 30 years to accomplish.

Four new storage reservoir concepts were evaluated in the initial screening process including the
Penley site, Willow Creek site, Hritz Plum Creek site, and a series of Highlands Ranch reservoir sites
(Table 2-2). All sites, with the exception of the Penley site, were eliminated from further evaluation
due to their limited storage capacity, and the logistical difficulties of combining reservoirs to meet
the storage gequirements) of the projecty The Penley Reservoir site was carried forward because it
may provide a reasonable cost, upstream storage body, with sufficient volume and minimal
environmental impacts.

Gravel Pit Reservoirs

The nature of the South Platte River valley is such that alluvium deposited over time has
accumulated in and adjacent to the river channel. These alluvial deposits serve as a readily available
source of sand and gravel and are used in construction and road building. The mining of this
material creates excavated areas, or pits, @ady once the gravel is completely removed from the pits,
they can be lined with an impervious material and used for water storage. Alternatively, the gravel pit
can be bounded by slurry walls prior to sand and gravel excavation. The relative ease of planning
and permitting gravel pits for water supply makes them an attractive alternative to traditional
reservoirs; however, there are limits related to the location and size of these types of water supply
facilities.

Gravel pits have been and are being developed in the South Platte River valley from Douglas
County to downstream of the Adams/Weld county line near Brighton. There ate at least 35 gravel
pits in this area either constructed, under construction, or planned to be constructed. One gravel pit
reservoir is being constructed a short distance downstream of Chatfield Reservoir. Gravel pits range
in size from a few to over 100 acres and are typically 20ston80sfeet deep, producing storage capacities
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Chapter 2

on the order of 500 to 2,000 acre-feet. Gravel pit construction may take from 5 to 10 years to
complete.

Two groups of gravel pit reservoirs were identified for initial evaluation (Table 2-2). The first group
comprised a number of pits located upstream of the Chatfield Reservoir that could be used to divert
water from the South Platte River for storage. This concept was eliminated from further
consideration due to limited storage @@pagityy and the logistical difficulties of combining reservoirs
to meet the storage requirements of the project.

The second group consisted of reservoirs locally available to the Lower South Platte River Gravel
Pit Users component of the water providers (Table 2-2). These reservoirs were screened forward
because they represented a cost-effective off-channel storage option with minimal environmental
impacts.

Storage Expansion or Reallocation of Other Existing Reservoirs

A number of existing reservoirs serve to store and allocate water supply to Colorado Front Range
communities, similar to the water storage function of the Chatfield Reservoir. Depending on
respective storage availability, physical attributes, and future plans, one or more reservoirs may be
available to meet the needs of the Chatfield Reservoir study. Options for increasing storage in
existing facilities include raising dams, raising mean water levels, dredging sediments and deepening
the reservoir.

Six existing reservoirs located near the project site were evaluated for potential water supply storage
expansion and/or re-allocation, including Rueter-Hess Reservoit, South Platte Reservoir, McLellan
Reservoir, Platte Canyon Reservoir, Bear Creek Reservoir, and Cherry Creek Reservoir (Table 2-2).
Invmosticasesythesereservoirs) were not available due to current storage commitments. In the case
of Cherry Creek Reservoir, any expansion of storage would impact the flood control function of the
reservoir.

2.3.6 Storage Expansion and Reallocation Concepts for Chatfield Reservoir

As previously discussed, reallocation of storage space in Chatfield Reservoir would provide an
estimated 8,539 acre-feet per year of average year yield, to be compared with the identified shortfall
of 90,000 acre-feet per year for the South Platte River Basin. An initial preliminary screening study
for this project looked at a number of aspects of reallocation within Chatfield Reservoir including
water rights, use patterns, demands, and water level fluctuations in terms of four alternatives (EWEB
2003). The 20,600 Acre-Foot Reallocation (5,444 feet msl) and 7,700 Acre-Foot Reallocation (5,437
feet msl) alternatives were retained for full analysis and are discussed below. The 20,600 Acre-Foot
Reallocation Alternative was selected because it was considered a reasonable maximum reallocation
storage volume based on flood risk management and modification of recreational facilities (Brown
andi@aldweld 2003). The 7,700 Acre-Foot Reallocation Alternative was selected as an intermediate
reallocation storage volume, with lesser impacts to recreational facilities and environmental
resources than the 20,600 Acre-Foot Reallocation Alternative. The Brown and Caldwell study also
evaluated the reallocation of 4,500 acre-feet (5,435 feet msl) and 2,900 acre-feet (5,434 feet msl). The
results indicated that the 4,500 acre-foot reallocation alternative was essentially identical to the 7,700
Acre-Foot Reallocation Alternative in regard to effects on recreation facilities; therefore, it was
subsequently dropped from further consideration. The 2,900 acre-foot reallocation alternative was

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Chapter 2

determined to provide too little additional storage to make it worth pursuing from the perspective of
the water providers. Thus, the 2,900 acre-foot reallocation alternative was not carried through the
final analysis because it was not acceptable to the water providers.

The water providers also evaluated creative ways of reallocating water in the conservation pool and
some water in the flood control pool in proportions that would seek to minimize ecosystem habitat
flooded and effects on recreation facilities. In two variations of this concept evaluated (Table 2-2),
both were eliminated due to current storage commitments. Denver Water has no plans to make theis
storage space in Chatfield Reservoir available to others.

2.3.7 The Concept of Water Reuse

Comments generated during this FR/EIS scoping process identified the possibility of using reuse to
provide additional water supplies. Various forms of reuse or recapture of reusable water are
presently aggressively being employed or are planned to be employed by the various water providers
who have reusable water. Water providers are motivated to maximize this reuse or recapture. The
additional new water supply yield that would result from reuse was not screened forward in the
FR/EIS as a separate alternative. Instead, the ability of storage in Chatfield Reservoir to facilitate
water recapture and reuse or exchange was accounted for in the average year yields of the
reallocation alternatives.

One regional water reuse concept was identified for consideration. The Water Infrastructure and
Supply Efficiency (WISE) Partnership is a proposed regional project between Denver Water
(“Denver?’)y Aurora Water ((“Amtora’) and the South Metro Water Supply ghuthotityy The Project is
looking at the concept of more efficiently using reusable water supplies from Denver and Aurora
municipal return flows, while maximizing the use of existing pipeline and pump station
infrastructure principally owned by Aurora and the East Cherry Creek Valley Water and Sanitation
District. The project is currently in the planning stages and was eliminated based on unknown cost,
logistics and timing. The final configuration and completion date are unknown and cost estimates
have not yet been developed for key components of the project. Additionally, the quality of the
water delivered would require either advanced treatment or significant blending with other water of
which there is a very limited supply. Finally, the timeframe for the WISE Project implementation is
unknown.

2.3.8 Summary of the Initial Screening Process

A total of 8% concepts, comprising the family of general concepts of water development or
conservation categories described by SWSI, were evaluated in the initial screening process. This
initial set of concepts was identified based on problems and opportunities identified in Section 2.1.
These initial screening criteria were developed based on planning objectives and constraints
identified and summarized in Section 2.2 and Table 2-1.

The results of this screening process are summarized in Table 2-4. Consistent with identified
planning objectives and constraints, those concepts involving large costs, prohibitive logistics or
inability to obtain water rights or legal agreements for water transfers were eliminated in favor of
local, in-channel and cost effective concepts.

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Table 2-4

Summary Results of Initial Screening of Concepts

Relevant Rationale for Screening Forward or for Elimination
Concept’ Screening Criteria
Increased Water Conservation
1.1 Chatfield Water Providers PN1 An independent parallel action and therefore not explicitly included as
M&l Conservation components of each alternative. Conservation measures alone would not
Programs meet the overall purpose and need of the project.
1.2 Central Colorado Water PN1 An independent parallel action and therefore not explicitly included as
Conservancy District components of each alternative. Conservation measures alone would not
Efficiency Program meet the overall purpose and need of the project.
Agricultural Transfers
21 Lower Arkansas River C1,LT1 Eliminated based on cost, logistics and timing. This alternative cannot be
Concept implemented within a reasonable timeframe due to logistics of obtaining
water rights and legal agreements for out-of- basin transfers.
Conveyance and treatment costs would be substantial.
2.2 Middle & Lower South C1,LT1 Eliminated based on cost, logistics and timing. This alternative cannot be
Platte River Concept implemented within a reasonable timeframe due to logistics of obtaining
water rights. €onveyance and treatment costs would be substantial.

23 Rocky Ford Highline Canal | C1,LT1 Eliminated based on cost, logistics and timing. This alternative cannot be

Concept implemented within a reasonable timeframe due to logistics of obtaining
water rights and legal agreements out-of- basin transfers. €onveyance
and treatment costs would be substantial.

24 South Platte River/ FRICO | LT1 Eliminated based on logistics and timing. This alternative cannot be
implemented within a reasonable timeframe due to logistics of obtaining
water rights.

25 Interruptible Agricultural LT 1,LT4,C1 Eliminated based on cost, logistics and timing. Although these concepts

Transfer have been discussed for several years and multiple grants are presently
studying alternative approaches, no existing examples exist of
successfully implemented programs. These concepts, and particularly the
institutional and technical arrangements, continue to be in the
developmental stage.

Water Importation Concepts

31 Flaming Gorge Reservoir C1,LT1 Eliminated based on cost, logistics and timing. This alternative cannot be

Concept implemented within a reasonable timeframe due to logistics of obtaining
water rights and legal agreements out-of- basin transfers. Conveyance
and treatment costs would be substantial such that overall project costs
would be substantially greater than costs associated with water supply
projects in the Colorado Front Range.

32 Yampa River New Supply C1,LT1 Eliminated based on cost, logistics and timing. This alternative cannot be

Concept implemented within a reasonable timeframe due to logistics of obtaining
water rights and legal agreements for out-of- basin transfers.
Conveyance and treatment costs would be substantial such that overall
project costs would be substantially greater than costs associated with
water supply projects in the Colorado Front Range

3.3 Green Mountain New C1, LT Eliminated based on cost, logistics and timing. This alternative cannot be

Supply Concept implemented within a reasonable timeframe due to logistics of obtaining
water rights and legal agreements for out-of- basin transfers.
Conveyance and treatment costs would be substantial such that overall
project costs would be substantially greater than costs associated with
water supply projects in the Colorado Front Range.

34 Colorado River Return C1,LT1 Eliminated based on cost, logistics and timing. This alternative cannot be

Concept implemented within a reasonable timeframe due to logistics of obtaining
water rights and legal agreements for out-of- basin transfers.

Conveyance and treatment costs would be substantial such that overall
project costs would be substantially greater than costs associated with
water supply projects in the Colorado Front Range.
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Chapter 2

Table 2-4
Summary Results of Initial Screening of Concepts

Relevant Rationale for Screening Forward or for Elimination
Concept’ Screening Criteria

35 Gunnison RiverProject C1,LT1 Eliminated based on cost, logistics and timing. This @lternative cannot be
implemented within a reasonable timeframe due to logistics of obtaining
water rights and legal agreements. Overall project costs would be
substantially greater than costs associated with water supply projects in
the Colorado Front Range.

3.6 San Luis MalleysProject C1,LT1 Eliminated based on cost, logistics and timing. This alternative cannot be

implemented within a reasonable timeframe due to logistics of obtaining
water rights and legal agreements for out-of- basin transfers.

New Storage Reservoirs

411 Penley Reservoir Site PN1,LT1,LT2, LT3, | Carried forward in the FR/EIS to form a component of the No Action
EC1 Alternative (Alternative 1). Appears to provide reasonable cost, upstream
off-channel storage with minimal environmental impacts.
412 Willow Creek Reservoir PN1, LT1,LT5 Eliminated due to limited storage apagityy and the logistics of combining
with other small capacity reservoirs in the area.
413 Hritz Plum Creek PN1, LT1, LT5 Eliminated due to limited storage capagityy and the logistics of combining
Reservoir with other small capacity reservoirs in the area.
414 Highland Ranch Reservoir | PN1,LT1, LT5 Eliminated due to its current storage commitments and the logistics of
Series (Reservoir Nos. 6, combining with the other small capacity reservoirs in this series.
7,8,10, 11 and 12)
415 Local Upstream Gravel Rit | PN1,LT5 Eliminated due to limited storage capacity, and the logistics of combining
Reservoirs with the other small capacity reservoirs in the area.
41.6 Lower South Platte Gravel | PN1 Carried forward in the FR/EIS to form a component of the No Action
Pits (Central Colorado Alternative (Alternative 1). Provides reasonable cost, upstream offs
WCD Gravel Pit, Aurora channel storage with minimal environmental impacts. Also carried
Gravel Ritsy(2itotal) and forward in the FR/EIS to form a component of Alternative 2.
the Brighton Gravel Pit)
Storage Expansion of Chatfield Reservoir
421 Reallocation of 2,900 AF to | PN1,LT5 Eliminated due to insufficient storage capacity and the logistics of
Storage combining with other small capacity reservoirs in the area.
422 Reallocation of 4,500 AF to | PN1,LT5 Eliminated due to insufficient storage capacity and the logistics of
Storage combining with other small capacity reservoirs in the area.
423 Reallocation of 7,700 AF to | PN1,LT4,LT2,LT3; | Carried forward in the FR/EIS as Alternative 4. In channel and existing
Storage LT5, EC2 infrastructure. Does not require acquisition of additional water rights,
acceptable permitting, and operational requirements. Significant, but
mitigable environmental impacts and recreational impacts.
424 Reallocation of 20,600 AF | PN1,LT1,LT2,LT3; | Carried forward in the FR/EIS as Alternative 3. In channel and existing
to Storage LT5, EC2 infrastructure. Does not require acquisition of additional water rights,
acceptable permitting, and operational requirements. Significant, but
mitigable environmental impacts and recreational impacts.
425 Reallocation of Greater LT2,LT5 Eliminated due to the extensive inundation that would impact wetlands,
Than 20,600 AF to Storage recreational facilities, park roadways, and local highways. The flood risk
management function of the reservoir would be impacted.
426 Reallocate in the existing LT1,LT2 Eliminated due to current storage commitments. Denver Water has no
conservation pool (i.e. plans to make their storage space in Chatfield available to others.
below 5,432 feet msl) for Additionally, if 20,600 AF of space was used by the Chatfield water
large and/or small amounts providers, the conservation pool would sometimes drop below the current
low level of 5,423 feet msl.
Draft Chatfield Reservoir Storage Reallocation FR/EIS
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Chapter 2

Table 2-4

Summary Results of Initial Screening of Concepts

Relevant

Rationale for Screening Forward or for Elimination

Partnership

Concept’ Screening Criteria
427 Reallocate some water in LT1,LT2 Eliminated due to current storage commitments. Denver Water has no
the conservation pool and plans-to make their storage space in Chatfield Reservoir available to
some in the flood control others.
pool in proportions that
would seek to minimize
ecosystem habitat flooded
and effects on recreation
facilities.
Storage Expansion or Reallocation of Other Existing Reservoirs
431 Rueter-Hess Reservoir PN1, LT1 Eliminated due to its current storage commitments. PWDS has noiplans
to make this reservoir available.
432 South Platte Reservoir PN1, LT1 Eliminated due to its current storage commitments. @WBS has no plans
to make this reservoir available.
433 McLellan Reservoir PN1, LT1 Eliminated due to its current storage commitments. @WDS has no plans
to make this reservoir available.
434 Platte Canyon Reservoir PN1, LT1 Eliminated due to its current storage commitments. Denver Water has no
plans to make this reservoir available.
435 Bear Creek Reservoir PN1, LT5 Eliminated due to limited storage capacity, and the cost and logistics of
combining with other small capacity reservoirs in the area
43.6 Cherry Creek Reservoir PN1, LT5 Eliminated due to limited storage capacity. The flood risk management
function of the reservoir would be impacted.
Conjunctive Use of Surface and Ground water
5.1 Additional NTGW with PN1 Carried forward in the FR/EIS to form a component of Alternative 2.
Local Gravel Pit Storage Considered technically and economically reasonable for consideration in
supporting the purpose and need of increasing availability of water,
sustainable over the period of analysis.
5.2 Bedrock Aquifer C1,LT4 Eliminated due to the necessity to build an interim storage reservoir to
Conjunctive Use capture surplus surface water flows and the cost and logistics of
constructing a treatment, injection and pumping system.
53 Alluvial Aquifer C1,LT4 Eliminated due to limited alluvial aquifer storage availability in the area of
Conjunctive Use the project and the requirement to locate and construct aquifer recharge
basins.
Water Reuse
6.1 Chatfield Water Providers PN1 Eliminated based on the fact that all Chatfield study participants already
Local Reuse Programs have-in place systems to recapture and reuse the majority of their
available reusable wastewaters. This has been a cost effective water
management alternative that has already been maximized to the extent
that there is no significant additional water supplies available from this
concept.
6.2 Regional Reuse-WISE C1,LT1,PN1,LT 4 Eliminated based on unknown cost, logistics and timing. The project is

currently in the planning stagessAnd its configuration and completion
date are unknown. Additionally, the quality of the water delivered would
require either advanced treatment or significant blending with other water
of which there is a very limited supply. Finally, the timeframe for the

WISE Project implementation is unknown.

"Concepts in bold text were carried forward in the FR/EIS.

A number of existing reservoirs located near the project site were evaluated for potential water

supply storage expansion and/or te=alloeations These reservoirs were not available due to current
storage commitments and/or any potential expansion of storage would impact the flood mitigation
function of the reservoir.

Draft

Chatfield-Reservoir Storage-Reallocation FR/EIS
2-30

June 2012
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Chapter 2

New storage reservoir concepts were also considered in the initial screening process. All potential
sites, with the exception of the Penley site, were eliminated from further evaluation due to their
limited storage apagcityy and the logistical difficulties of combining reservoirs to meet the storage
requirements of the project. The Penley Reservoir site was carried forward because it may provide a
reasonable cost, upstream storage body, with sufficient volume and minimal environmental impacts.

Consistent with identified planning objectives, a number of configurations of local storage
reallocation within Chatfield Reservoir were eliminated due to insufficient storage capacity (e.g.
2,900 A and 4,500 ¢xFralternatives)sAndy consistent with planning constraints, reservoir scenarios
involving prohibitively large volumes (>20,600 Al alternative) that would impede flood control
functions, and involving acquisition of storage or water rights from Denver Water were eliminated.

Water conservation and reuse practices of the WaterProviders constitute an independent parallel
action and therefore were not explicitly included as components of all alternatives selected for
detailed evaluation.

Alternatives selected for detailed evaluation are described in Section 2.4.

2.4  Alternatives Considered in Detalil

The alternatives considered in detail in this analysis are:
= Alternative 1—No Action, Penley Reservoir combined with Gravel Pit Storage

= Alternative 2—NTGW combined with Gravel Pit Storage (Least Cost Alternative to
Chatfield Reservoir Storage Reallocation)

= Alternative 3—Reallocation of 20,600 acre-feet to Storage (20,600 Acre-Foot Reallocation)

= Alternative 4—Reallocation of 7,700 acre-feet to Storage (7,700 Acre-Foot Reallocation) and
use of NTGW and Gravel Pit Storage

Each of the alternatives was designed to reach an average year yield of 8,539 acre-feet, which
corresponds with the average year yield under the maximum (20,600 acre-feet) reallocation alternative
(Alternative 3). The alternatives correspond to the maximum water pool elevations in the reservoir of
5,432 feet msl (Alternatives 1 and 2), 5,444 feet msl (Alternative 3), and 5,437 feet msl (Alternative 4).
Each alternative implicitly includes the increased water conservation programs currently planned or
implemented (see Section 2.3.3 for details). The following section provides a description of each of the
alternatives analyzed in detail.

Background on Chatfield Reservoir

The Chatfield Dam and Lake Project was authorized under Public Law 81-516 with the primary
purpose of providing flood control storage. The project was designed to maximize benefits by
meeting multiple objectives; secondary uses include recreation, silt control, and fish and wildlife
habitat. The initial authorization allocated 180,000 acre-feet to flood risk management storage and
20,000 acre-feet to silt control and for fish and wildlife purposes (USACE 2002b, Design
Memorandum PC-46, Master Plan). By contract in 1979, Denver Water is allowed to store
approximately 27,000 acre-feet in Chatfield Reservoir with the conditions that 10,785 acre-feet of

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
2-31 June 2012
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Chapter 2

storage can be regulated solely by Denver. Denver will use its efforts &as nearly as practicable’ to
maintain wateratoraboveelevation5;426:94 feetmsli(iey 20,000 acre-feet of water in storage)
from May 1 to August 31 each year, and only during ésewere and protracted @tought’’) conditions, as
determined by the State of Colorado and endorsed by the Omaha District Engineer (USACE), will
the pool be allowed to fall below 5,423 feet msl. Storage in the reservoir is allocated into four pools:
inactivey sedimentgistorage) multipurpose-conservation, flood control, and maximum
surcharge/spillway design flood. Table 2-5 presents the elevations of the different pools, the volume
of storage, and the surface areas under each of the alternatives.

The following characteristics of the reservoir and dam would remain the same under all alternatives':

= Dam
= Top Elevation 5,527 feet msl
= Length of Dam 13,136 feet
= Height of Dam 147 feet
= Spillway
= Discharge Capacity 188,000 cfs (at elevation 5,521.6 feet msl)
= C(Crest Elevation 5,500 feet msl
= Width 500 feet
= Gross Storage (5,521.6 feet msl) =~ 350,676-acre-feet
= QOutlet Works
= Number and size of conduits Two 11-foot x 16-foot oval conduits (bottom release)
—  Conduit length 1,280 feet

—  Number/Size/Type of Gate(s)

Two 6-foot x 13-foot hydraulic slide

Two 2-foot x 2-foot slide gate on gate
One 6-foot butterfly
— Discharge Capacity 8,400 cfs at elevation 5,500 feet msl

LSource: USACE 2002b

2.4.1 No Action (Alternative 1)

The No Action Alternative, also known as the “without-project” condition, is the most likely
condition expected to exist in the future in the absence of the proposed action, i.e., the Chatfield
Reservoir storage reallocation project. In this case, the No Action Alternative means that flood
storage space within Chatfield Reservoir would not be reallocated to conservation storage and the
operation of the reservoir would remain the same. Since there would be no change in water levels or
operations of the reservoir, there would be no observable impacts to users or resources within the
immediate vicinity of Chatfield State Park. But, since the water providers desiring Chatfield
Reservoir storage space will continue to have their individual water supply needs as described in
Chapter 1, the No Action Alternative needs to describe the most likely action or actions that would
be taken to realize equivalent benefits to the proposed action. The No Action Alternative constitutes
the benchmark against which other alternative plans are evaluated for other than economic
purposes. An alternative screening analysis has been conducted to determine what the most likely
No Action Alternative would be.

Draft Chatfield-Reservoir Storage Reallocation FR/EIS

2-32 June 2012
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Table 2-5
Comparison of Pool Levels and Volumes Under Each Alternative

Feature Elevation (feet msl) Capacity (acre-feet) Surface Area (acres)
20,600 Acre- 7,700 Acre- 20,600 Acre- | 7,700 Acre- 20,600 Acre- | 7,700 Acre-
No Action or Foot Foot No Action or Foot Foot No Action or Foot Foot

Alternative NTGW* Reallocation | Reallocation NTGW* Reallocation | Reallocation NTGW* Reallocation | Reallocation
Maximum Surcharge/Spillway Design 5,500-5,521.6 |5,500-5,521.6 |5,500-5,521.6 |116,469 116,469 116,469 5,991 5,991 5,991
Flood ¢/
Flood Control Pool a/, b/, ¢/, d/ 5,432-5,500 5,444-5,500 5437-5,500  [206,779 186,179 199,079 4779 4779 4779
Multipurpose=Conservation Pool b/, ¢/ 5,385-5,432 5,385-5,444 5,385-5,437 (27,405 48,005 35,105 1,429 2,009 1,668
Inactive/Sediment Storage Pool ¢/ 5,377-5,385 5,377-5,385 5,377-5,385 |23 23 23 N/A N/A N/A

*NTGW refers to the NTGW/Downstream Gravel Rits#Alternatives

Sources
al | Scoping document

b/ Water Control Rlan (Appendix B of the FR/EIS)

¢/ MasterPlan

d/  Calculated (206,729-20,600=186,129 and 206,729-7,700=199,029)

N/A not@applicable

Draft

2-33
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Chapter 2

The set of potential énemaetion’ options was screened by the providers based on several factors
including cost, environmental impacts, project timing, water rights considerations, and likelihood of
implementation. The water providers then collectively developed the most likely “novaction’
alternative, as described below.

For the analysis of a development of storage No Action Alternative, numerous options were
identified and screened including alternative reservoirs at the following locations: Willow Creek site,
Hritz Plum Creek site, Walker pit site, McClean pit site, Highlands Ranch site 11, Titan ARS pit site,
Deer Creek quarry site, and the Tarryall Reservoir site. These are sites for an upstream reservoir
location and several unnamed gravel pit sites for downstream reservoir locations that were analyzed.
The conclusion from this analysis is that the most likely and lowest cost No Action Alternative for
each of the water providers would be either the construction of alternative new storage, with pump
and pipeline facilities, at several sites, or, for one user, the combination of a small acquisition of new
water rights and storage space in an existing facility.

The main feature of the No Action Alternative is the development of other alternative surface
storage units to contain surface water supplies of the same approximate yield of the Chatfield
Reservoir storage reallocation project. In addition, it is important to also consider how the water
provider’s demand will be met until major surface storage features come online. For upstream water
providers, primary supply in lieu of a reallocation at Chatfield Reservoir is NTGW until other
surface storage is developed. Downstream water providers supplies are accommodated by junior and
senior surface water rights, existing surface water storage and recharge facilities, reuse, and
purchase/transfer of agricultural water rights leasing agreements until an alternative surface storage
unit can be developed.

The water providers have developed No Action Alternatives generally based upon two logical
regional groupings, the so-called Penley Reservoir Users consisting of water providers located
approximately at, above, or slightly below the elevation of Chatfield Reservoir, and the so-called
Lower South Platte Gravel Pit Users who are either located or able to take water deliveries
considerably downstream of Chatfield Reservoir. One water provider has a unique circumstance,
which is described as Other User. Because the NTGW and other supplies that will provide water
supply in lieu of a reallocation at Chatfield Reservoir are all currently in existence and being used,
additional environmental impacts are relatively minor. Therefore, detailed environmental impact
analyses will mainly focus on surface storage.

2.4.1.1 Penley Reservoir User Group

The so-called Penley Reservoir User Group includes Mount Carbon Metropolitan District, the mine
SMWSA members that are participants in the Chatfield study (see Table 1-1), the Colorado State
Parksy Center of Colorado WCD, and PettypPatksCountryyClub:

The collective No Action Alternative for the Penley Reservoir Users is to construct a new regional
storage reservoir, known as the Penley Reservoir, at the site shown in Figure 2-1. This site was
chosen after analyzing eight alternative storage sites in the nearby area. Many Penley Reservoir Users
are participating in the project with this specific goal in mind. Note that the {Proposed Plum Creck
Reservoir’? shown in Figure 2-1 is not a component of the Chatfield storage reallocation study. Itis a
project being developed independently by the Castle Pines Metropolitan and Castle Pines North
Metropolitan Districts and the town of Castle Roek and its development is not contingent on the
outcome of the Chatfield study (see Section 4.19.1.20 for additional details).

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Chapter 2

The possible sites for a regional reservoir meeting the collective volume requirement for the Penley
Reservoir Users are extremely limited. No reservoir site located upon the South Platte River channel,
which would be equivalent to Chatfield Reservoir in its on-channel benefits, was considered
practicable. Expenses and impacts are minimized by making this a single regional storage facility to
serve multiple water providers. The SMWSA listed Penley Reservoir as a proposed regional storage
site in SMWSA'’s water right application, Colorado Division One water court case number
04CW309, filed in December 2004.

The proposed Penley Reservoir, as shown in greater detail in Figure 2-2, would be an off-channel
reservoir located approximately 11 miles south of Chatfield Reservoir adjacent to Colorado’s
“foothills” mountain range. The reservoir site would be created by construction of two
embankments approximately 160 feet high with a total length of 3,500 feet, producing approximately
115300 acre-feet of usable storage space (this is the same storage volume the collective Penley
Reservoir Users would realize from the 20,600 Acre-Foot Reallocation Alternative). An outlet works
approximately 1,100 feet long would be constructed in the northwest embankment. The surface area
of the reservoir at a storage volume of @l§300 acre-feet would be approximately @55 acres.

Options considered for delivery of water from the South Platte River to Penley Reservoir included a
15-mile-long gravity tunnel near Deckers and a 7.5-mile-long tunnel and pump station near Eagle
Rock. The most favorable option is to deliver water into the Penley Reservoir from the South Platte
River at the downstream end of Waterton Canyon near the Platte Canyon Reservoir and High Line
Canal; this option is used in Alternative 1. This diversion would require a pump station and an
approximately 8-mile-long, 48-inch-diameter pipeline to the reservoir (see Figure 2-3) with a capacity
of approximately 60 cfs. The anticipated approach is to utilize existing Denver Water facilities (i.e.,
the High Line Canal and the Platte Canyon Reservoir), thereby avoiding the need for a new
diversion structure on the river. This approach would require the approval of Denver Water. If no
approval can be obtained, a costly new diversion structure would be required.

Delivery of water from the reservoir to the users would be done using two general approaches. For
some water providers, including SMWSA, Centennial WSD, Center of Colorado WCD, Perry Park
Country Club, and Colorado StateiPatksy the pipeline carrying water to the reservoir would also be
used to deliver water back to the South Platte River and to Chatfield Reservoir for subsequent
release or diversion. This pipeline would be approximately 8 miles long. A joint inlet and outlet
facility would be used. For other water providers in the Penley Reservoir User Group, including
Roxborough WSD; Castle Pines Metropolitan District, Castle Pines North Metropolitan District,
and town of Castle Rock, a separate delivery system of pipeline and booster pump facilities would be
used to deliver water to their respective water systems.

Roxborough WSD would use both part of the 8-mile outlet pipeline carrying water back towards the
South Platte River and a new pipeline diverting their water to their water system. The new pipeline
would be-approximately 3.8 miles long. The same pipeline and pump station facilities are estimated
to be used for the Castle Pines Metropolitan District, Castle Pines North Metropolitan District, and
Town of Castle Rock; the other water providers would each have their own water delivery facilities.
The Castle Pines mettopolitanydistricts/ Town of Castle Rock pipeline would be approximately 6.95
miles long. {Figures) 2-4 andi2=5mshow the layouts of each of these proposedyfacilities:

Draft Chatfield Reservoir Storage Reallocation FR/EIS
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Chapter 2

Water Rights Considerations for the Penley Reservoir User Group. Most Penley Reservoir
Users would motacquire new water gightsifor the PenleyiReservoiralternativesinstead;ithey would
eachmuse the same water rights gheyshadvanticipatedmsingin a Chatficld Reservoir storage
reallocation project aftertheyshadibeensuccesstul with a soscalledichange caseiprocessiin water
cours to change the place of storage of the water gightsaThejoneiexceptionnis the SMWSAswho
(havenalreadylistedPenley Reservoir as-an-alternative storage locationiinitheirpending water rights
application, and would proceed to acquire that new junior water right. Use of these water tights
wouldigive the Penley Reservoir Usersiapprpximately the equivalentyield; estimatediasi4;605acres
(feetpenyean of averageyeanyield;compared to the averageyeanyield the users would getwith) the
20;600mxeresFoot Reallocation glternative;sincesbothigroupsof waterrights) arc relatively junioin
their priority. This yield estimate does not account for the possible limitation from the minimum
stream flow requirements in Waterton Canyon.

24:1:2 Lower South Platte Gravel Pit User Group

The so-called Lower South Platte Gravel Pit User Group is composed of city of Aurora, city of
Brightony Central Colorado WEDgand Western Mutual Ditch Companyslfithe Chatfield Reservoir
storage reallocation project does not happen, these downstream water providers would most likely

cach develop an individual gravel pit storage reservoit, located to maximize water supply benefits
and minimize connection costs with the ser’siexisting water supply systems

"The Lower South Platte Gravel Pit Users considered several other alternatives prior to identifying
@ravelipit storage as the mostilikely) as swell as leasticostyalternative to storage in Chatficld Reservoirs
Alternatives that would achieverequivalentibenefits to the geallocatedistorageispace in Chatficld
Reservoir were developed. These included gravel pit storage @long the lowenSouthiPlatte:River; the
(@cquisition of additionalidirectflow water rightsto supply directflow water thatswouldotherwise be

available through storage iniChatfield:Reservoir; and pasticipationsinyalarge regionalipipeline to
convey water to the downstream users from other basins. These alternatives were screened for costs,
timing of construction, and institutional considerations (including environmental permitting needs).
Based on this screening effort; gravel pit storage wasidetermined to be the leasticostlyroptionywith
the highest likelihood of success. Institutional constraints and likely environmental impacts were also
the smallest for gravel pit storage. Hach Lower South Platte Gravel Pit User then identified a
{potential gravel pit storage site, based on optimizing the connectionwithrits existing water supply |
system and infrastructure. These locations, all in Adams County, are identified in Figure 2-6.

Basediomdepth) to bedrock in the generalareazeach of the gravelpitsiwasiassumed to be
approximately 20 feet deep. Each of the pits would be surrounded by a slurry wall down to bedrock,

and would require inlet and outlet works with associated pumps to allow the gravel pits to fill and
return water to the SouthrPlatterRiverasmneeded=inletfacilities would be sized to @llowyadequate
capacity to pump from the South Platte River under free water conditions (this also approximates
the diversion capability of an on-channel reservoir). Free water consists of inflows available to be
stored in Chatfield by the new users when inflows are so high that their relatively junior water rights
arejinpriotityAdequatejoutlesstructures would also be meeded to allow the return of gequired)
augmentation water. In some cases, agricultural rights would be transferred to fill the gravel pits,
which would involve conversion of irrigated agricultural lands to dry land agriculture or taking lands
out of agricultural production. For example, a single gravel pit facility with 1,425 acre-feet of storage
space-(and 485 acre-feet yield) would gequireapproximately;76iacresiof surfacedisturbance;
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including required freeboard, room for the slurry wall, and appropriate setbacks. The estimated
@griculturalilandithat would be converted for thisssame gravel pit swithnd425 acre-feet of storage
would be #5020 acres of agriculturalilands: Thisisibased on aratio of 2:lwacres of dry=upiperiiiacres
foot of fully consumable irrigation water (yield) (Beck 2007). Two Lower South Platte Gravel Pit
Users would need to constructil;425macre=feet of storageyone would need to constructi2;849acres

teet of storage, and the other would need 3,561 acre-feet. Figures 2-7, 2-8, 2-9, and 2-10 show these
facilities.

Water Rights Considerations for the Lower South Platte Gravel Pit User Group. The junior
water rights that the Lower South Platte Gravel Pit Users currently hold or have pending in Division
(mwatercourtassociatedswith the Chatfield Reservoir sterage reallocation projectido) not listother
tfuture gravel pit storage sites contemplated along the lower South Platte River as points of storage.
(luike the Penley Reservoir Wsersy the water rights pending in water courtiordecreed in Divisionsh
would have to {beamendedsthrough a change of water sight to allowdiversionmndsstorageran
locations other than Chatficld Reservoir. Amending applications or changing adjudicated decrees
could result in more restrictive and adverse terms and conditions for other non-Chattield Reservoir
related components that the applications and decrees are seeking to adjudicate or have adjudicated
espectivelyAttempts to changetheseiadjudicated and pending water gightsicould) result in a
reduction in the yield of the water gightsior a oss of the appropriationidates; thus; thisprocess
‘would only be undertaken as a last resort.

‘Given this background, the specific actions anticipated by each Lower South Platte Gravel Pit User

- for the No Action Alternative are identified. The two agricultural users, the Central Colorado WCD
and the Western Mutual Ditch Company, would file for a change case to allow their existing
Chatfield Resetvoir storage water gights to bemsed to fillitheitnewsgravel pitifacilitiesylf thisiprocess)
“ for new junior water rights.

Absent a successful change of city of Aurora’s pending and adjudicated decrees, Aurora would need
to appropriate and adjudicate new, more junior water rights in an effort to replace the lost yield.
‘Whether new appropriations would be successtul in replacing the lost yield of the already
adjudicated and pending water rights is not known. Such filings would entail significant legal an
engineering costs. To that end Auroga would not pursue a change case but would instead file fqrm id
new junior storage right at the new gravel pit facilities to avoid the risks of filing a change of
right.

The city of Brighton would obtain nearby agricultural water rights and file a new change case

to to an € (o]
transfer them to M&l use and allow the storagg

pit. This option was chosen because (1) it allows for the optimal use of Brighton’s existing
—Athe“ ofmalgﬂg—repl-aeemeﬂ;s—@)—u—eeﬁs;degs the“gi

water n ter the
e DS i ) ¥ h
amount lost due to transit loss, evaporation, and cartiage of upstream water to a downstream
joca b (pitelimi bstaci ——
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"Chapter 2 Table 2-9 Summary Comparison of Environmental Impacts of Alternatives Resource Area Alternative 1: No Action Vegetation Inundation of Penley area would impact grasslands and non-unique deciduous oak and mesic upland shrub plant communities. Minimal vegetative loss from buried pipeline. Installation of pipelines and infrastructure to move water to and from existing gravel ponds could have a temporary effect on grasslands, riparian and wetland plant communities. No likely impacts to vegetation from NTGW wells are anticipated. Alternative Alternative 2: NTGW/Downstream Alternative 3: 20,600 Acre-Foot Gravel Pits1 Reallocation community composition of this reach from cool and cold-water species to warmer water species. Maintaining instream flow on South Platte downstream, and to Chatfield State Fish Unit, by adaptive management would mitigate adverse effects. Less impact than Alternative 1 because Complete or significant kill of there would be no construction ofcottonwoods between 5,432 to 5,442 Penley Reservoir or associated feet above median sea level (msl) due pipelines. to prolonged inundation, with some uncertainty at elevations above 5,439 Temporary impacts of downstream feet msl.gravel pit development same as Alternative 1. Impacts to vegetation from New lower limit of mature cottonwood the downstream gravel pits would be approximately 5,444 feet msl. minimal because gravel pits are already Willows established at 5,442 feet msl, present and vegetation has been based on the frequency of inundation removed. from year to year. No likely impacts to vegetation from An estimated loss from inundation ofNTGW wells are anticipated. 474.8 acres of vegetation between 5,432 feet msl to the top of the conservation pool(5,444 feet msl). Less hydric vegetation along the new shoreline. Lost habitat would be offset by establishing similar habitat, emphasizing weed management and native species. Alternative 4: 7,700 Acre-Foot Reallocation/NTGW/ Downstream Gravel Pits Vegetation, including cottonwoods, likely killed from 5,432 up to 5,437 feet msl due to prolonged inundation. New lower limit of mature cottonwood approximately 5,437 feet msl. An estimated loss from inundation of199.0 acres of vegetation between 5,432 feet msl to the top of the conservation pool(5,437 feet msl. Lost habitat would be offset by establishing similar habitat, emphasizing weed management and native species. Impacts to vegetation for NTGW and gravel pits would be less than under Alternative 2.Final"
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"Chatfield Reservoir (slightly smaller than Alternative 3)would be intermittently inundated. Impacts to this reach are similar to those described in Alternative 3, although less of the stream reach would be impacted. Aquatic habitat could potentially be created in converting downstream gravel pits to reservoirs, but less than under Alternatives 1 or 2 because pits would be smaller or fewer. Any adverse impacts would be mitigated through adaptive management."
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"Positive impact to gizzard shad and other forage fish during increased pool elevations, except mid-May to mid-June. Benefit to crayfish populations would result in increased forage for smallmouth and largemouth bass populations. Generally positive effect for sport fish and forage fish. Keeping fallen trees as anchored fish structures would create positive shallow water habitat. Increased flow in July positive for downstream aquatic biota. Slight decrease in baseflow, minimal or no"
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"Reservoir would cross several streams that could support fish populations, including Indian Creek, Rainbow Creek, Willow Creek, and Plum Creek. Temporary adverse impacts on fish populations could result during the construction of underground pipelines. If appropriate construction techniques were implemented, the proposed pipelines would have no significant adverse impacts on aquatic life and fisheries. Aquatic habitat could potentially be created in converting downstream gravel pits to reservoirs."
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Chapter-2

Each of the proposed water courtransactions describediabovewould entail significantiegal and
engineering expenses. The average year yield of these collective water rights, estimated as 3,537 acre-
feetperyear; arc generallyequivalentito the yield of the waterrightsitharare;planned to be used-for
the Chatfield Reservoir 20,600 Acre-Foot Reallocation Alternative.

Denver Botanic Gardens at Chatfield is hoping to realize a 40 acre-foot storage space allocation
from the Chatfield Reservoirstorage reallocationprojectoassistwithyits water needs for its facility
located at Chatfield Reservoir. The storage space is planned to be used as a backup irrigation supply
for an annual pumpkin patch and corn maze attraction at the gardens. Also, the storage space is
expected to supply water to support future praitie restoration projects to continue the education
mission of Denver Botanic Gardens at Chatfield. The No Action Alternative for Denver Botanic
Gardens at Chatfield is expected to be the acquisition of the equivalent water yield expected from
the Chatfield Reservoir storage reallocation project consisting of acquiring 10 acre-feet of senior
surface water rights or nontributary water tights combined with the acquisition of 25 acre-feet of
storage on Deer Creek or near Chatfield Reservoir.

2414 Assumptions Used in the CostEstimates for the NovAction Alternative

Assumptions for the development of off-channel storage at the proposed Penley Reservoir are
presented in Table 2-6.

Table 2-6
Assumptions for Penley Reservoir User Group’s No Action Alternative -

Reservoir
Disturbance Infrastructure
(acre-feet) (acres) (acres) Infrastructure Inlet Works QOutlet Works
11,300 165 97 (Inlet/Outlet) | Multiple water providers in the Pipeline/Pump | Pipeline/Pump
: : . i
85 Town of Castle Rock, Castle Pines |  Jointfacility | Pipeline/Pump
30 Roxborough WSD Jointfacility | Pipeline/Pump
11,300 165 212 Total

* Assumed pipeline andjor pump station disturbance width is 100 feet.

Based on the assumption that four new gravel pits would be required to contain the 9,260 acre-feet
of storage volume, further assumptions can be made about infrastructure requirements to serve as
the basis for the impact analysis. Each of the gravel pit reservoirs would require diversions from the
South Platte River to the reservoir. Diversion channels are relatively small (only a few feet wide) and
generally located throughout the project area; therefore, developing lateral lines to serve the

“III S— ———  recuu ditional
for each reservoir. The length of pipeline necessary to reach from the reservoir to the water

provider’s treatment and distribution system would depend on the specific location of each, and
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Chapter 2

. i . - - I
that half of the water providers have infrastructure available to move the water and half do not.
Table 2-7 summarizes the assumptions for the gravel pit storage.

Table 2-7
; ti for | South Platte G | Pit User G 's No Action Alt t
Reservoir
Storage Disturbance Infrastructure
Volume Footprint Disturbance* | Agland dry-up
User (acre-feet) (acres) (acres) (acres) Inlet Works | Outlet Works

City of Aurora 3,561 190 3 0 Ditch ‘Pump/pipe
Central Colorado WCD 2,849 152 3 0 Ditch ‘Pump/pipe
City of Brighton 1,425 76 3 1,020 Pumplpipe | Pump/pipe
Western Mutual Ditch 1,425 76 3 0 Ditch Ditch
‘Company

9,260 494 12 Totals

2.4.1.5 Operation of Chatfield Reservoir for Alternative 1

(Chattield Reservoir is managed based on the elevation of the water level at a given time. When water
levels are within the multipurpose-conservation pool (i.e., conservation pool), the State Hngineer’s
Oftice coordinates discharges from the reservoir based on Colorado water law and the demand for
water supply while minimizing water level fluctuations during the recreation season (May 1 through
September 30 ). When water levels reach the flood control pool (above 5,432 feet msl), the Corps

i — : : i ; :
below a target flow of 5,000 cfs in the South Platte River at the Denver Gage. Once the pool
clevation falls back to the multipurpose-conservation pool, the State Engineer’s Office resumes
wesponsibility) for managing the dischargesDuring the recreationiseasonsthe:State of Coloradorand
Denver Water (the only provider with Chatfield Reservoir storage water rights presently allowed to
store water in the reservoir) have entered an agreement to maintain pool elevations between 5,423
and 5432 feet:mslwith the goal of maintaining the reservoirlevelataminimum of 5;426.94 feet msl
from May 1 through August 31 of each year as much as practicable. In times of sevete and

Normally the No Action Alternative is also the Least Cost Alternative. However, when USACE
procedures were applied, continued development and future use of NTGW during the 50-year
(petiod of _ the — this
Alternativeyitisiused in the projectieconomicranalysisievenithough) the water providers have
_ to rely on NTGW as has been the case during recent

Draft Chatfield Reservoir Storage Reallocation FR/EIS
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Chapter 2

For water providers using NTGW, information about Alternative 1A in the SMWSS report (Black & i i : ; :
1A evaluates the buildout of the south Denver Metro area based primarily on concentrated
development of its NTGW reserves. Alternative 1A assumes that most of the future development is
served through continued development of NTGW supplies, with peak demands met through
; - : includes 2 of on and ,

development of reusable supplies. Centennial WSD, Town of Castle Rock, Roxborough WSD, and
Castle Pines North Metropolitan District are the four members of the SMWSA group that
participated in the SMWSS.

For the Chatfield Reservoir storage reallocation study, it is assumed that NTGW could provide
il . > s b the 5( — -

“ based on @verageyearyield)s Theywaterprovidersthat would

be served by NTGW ate Town of Castle Rock, Centennial WSD, Roxborough WSD, Castle Pines
Metropolitan District, Castle Pines North Metropolitan District, the SMWSA, and Colorado State
Parks. A few upstream water providers near the edge of the aquifer may not be able to utilize
NTGW hrough the 50-year period of analysis. (Fheynmaysneedstojpursuesalternative sourcesof
water. Due to uncertainties regarding the courses of action of the affected water providers, it is
assumed their water needs are satistied with NTGW for the purposes of this study. To the extent
that other alternative water sources are more costly than NTGW, the NTGW/Downstream Gravel
Pits Alternative is a conservative least-cost alternative to the Chatfield Reservoir storage reallocation
project.

and Western Mutual Ditch Company, do not currently use appreciable NTGW due to limitations on
available aquifers and high cost of development. These water providers would continue to depend
on surface water supplies in the NTGW/Downstream Gravel Pits Alternative, which would include
No Action Alternative discussion (Section 2.4.1) for information on gravel pit storage.

243 20,600 Acre-Foot Reallocation (Alternativer3)

base elevation of
average year yield is estimatedrat:8;539acresfeety

The reallocation would require a change in the operations of the reservoir and would require the
construction of additional recreational infrastructure and relocation of some of the existing roads
and facilitiess

‘Water providers both upstream and downstream of Chatfield Reservoir would be able to use

existing infrastructure to divert their portion of the stored watcr into their water systems. No new
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release resulting in less downstream impacts and possibly fewer in-pool impacts because of less need
forexclusivesflood controlstorages Thejoperations for Alternative 3-are detailed in-Appendix B,
Water Control Plan. As under the No Action glternative;theCorpsiwould take controliof

I esflood B
feet msl. The pool elevation of 5,444 feet msl would not be achieved every year due to fluctuations
in the amount of runoff. There would be no change to the need for Denver water to maintain a pool
at 5,423 feet msl.

The number of water providers with storage rights within the reservoir would increase from one
(@enverWateunderthe No Action Alternative toytSyincludingiDenyer Water(see Tiablext=1)y
anderthe 20,600 Acre-Foot Reallocation Alternativen Whilerthe State: Engineerswould continue to
manage the discharge within the conservation pool, the demand on the additional storage rights
would change the volume and pattern of the discharge from that observed under the No Action
\l ; | Itis that ¢ I level could idely d ler the No Acti
; ; ; ; ; ; —
“ﬂl ; iong of Ghatfields? randerd Em— i
he “witl ject” fii

2.4.4 7,700 Acre-Foot Reallocation/NTGW/Downstream Gravel Pits (Alternative 4)
‘The 7,700 Acre-Foot Reallocation Alternative would also reallocate storage from the flood control

pool to the conservation pool for multiple purposes. Again, the additional storage would be used for
M&l water _end_and_

1In this case, the base elevation of the exclusive flood control pool would be raised from 5,432 to
e LTl rew— 6 w——— | . id 1
approximately 3,192 acre-feet. The reallocation would also require a change in the operations of the
reservoir and the construction of additional infrastructure and relocation of some of the existing
roads and facilities. Because the average year yield from Chatfield Reservoir storage reallocation for
Alternative 4 is less than the average year yield for Alternative 3, additional water supply sources
(NTGW) and downstreanmgravelypitistorage)are also included in Alternative 4 so that the totab
average year yield equals 8,539 acre-feet. Under Alternative 4, NTGW and downstream gravel pit
storage would each yield approximately 2,674 acre-feet. The footprint of the gravel pits would be
——wr: i re— re— rom—

Draft Chatfield Reservoir Storage Reallocation FR/EIS
2-62 June 2012
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Chapter 2

drawn down while the surface elevations are still within conservation pool to accommodate the
anticipated high volume of runoff. This would provide benefits during high runoff years such as a
lower maximum release resulting in less downstream impacts and possibly fewer in-pool impacts
because of less need for exclusive flood control storage. As under the No Action Alternative, the
Corpsiwouldyakeicontrol of discharges-once-the water levelreached the exclusivesflood controlpool
elevationyinithisicase5;437 fect msl. The pool elevation of 5437 feet msl would not be achieved
every year due-to-fluctuations-in the amount of runoff.

While the State Engineer would continue to manage the discharge within the conservation pool, the
demand on the additional storage rights would change the volume and pattern of the discharge from
that observed under the INovActionsAlternatives The result is thatthe pool levelrcould fluctuatesmore
widely than under the No Action Alternative. The analysis presented in Chapter 4 considers the
changesiin fluctuations by using a model that superimposes operations of Chatfield Reservoir under
the existing;(base) conditions versus the fwithiproject” conditions: Because thetop of the
consetvation pool would only be at an elevation of 5,437 feet msl, the degree of fluctuation within
the reservoir would be intermediate between the fluctuations of the other alternatives.

215 (Comparison of Alternatives

The main difference among the reallocation alternatives on Chatfield Reservoirwaterlevelsis the
amount of water that can be stored below the exclusive flood control pool, which is directly
reflected in the maximum water level of the base of the exclusive flood control pool. However,
I i id P j | ; ; i |
operation of the reservoir and the resulting water levels is based on a number of factors including
the — - 1 it i Pe—— — ;

I id or el i I isications and .

‘The simplest way of looking at water levels in the reservoir under the different alternatives, as well as
_ and_ to “

israble to use amodeli(HEC=5) to describe the behavior of water lewels in the reservoirnThesmoded

Draft Chatfield Reservoir Storage Reallocation FR/EIS
2-63 June 2012
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statistical analysis software package (MINITAB). The statistical software is able to extract values
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some fish species. Therefore, the statistical package extracted water level fluctuation data over the

The economic impacts have been determined for each alternative. The hydrology analysis of the
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‘The methodology employed to evaluate the costs and benefits involves a quantitative assessment of
all the costs involved in implementing each of the alternatives. In the case of the No Action
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(as necessary) that would provide an equal amount and quality of water as the proposed action. An
alternative’s benefit is the difference between its cost and the cost of the least-costly alternative.

The economic benefit evaluation involves a compatison) of thegtotalicostiofistoragenin Chatfield
Reservoir to its benefit standard. This standard is the cost of the least costly alternative to be
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of storage in Chatfield Reservoir is economically justified if it has positive net benefits, or in other
words if the total cost of storage in Chatfield Reservoir is less than the cost of the least-costly
alternative to Chatfield reallocation.
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Chapter2

Table 2-9

Summary Comparison-of Environmental Impacts-of Alternatives

Resource Area

Alternative

Alternative 1; No-Action

Alternative 2: NTGW/Downstream
Gravel Pits!

Alternative 3: 20,600 Acre-Foot
Reallocation

Alternative 4: 7,700 Acre-Foot
Reallocation/NTGW/
Downstream Gravel Pits

Geology-and-Soils

Low-potential for soilserosions

Best management practices (BMPs)
would reduce potential for soil erosion
during construction of Penley Reservoir
and pipelines:

Low-potential for-soil-erosion;-impacts
would be less than-Alternative 1
because of smaller construction-area.

Low potential for soil erosion.

Moderate to moderately high risk for
wind erosion if vegetation is removed.

Relatively high runoff potential.

BMPs would reduce potential for soil
erosion during construction.

No immediate dam safety concerns
identified,

Low potential for soil erosion.

Moderate to moderately high risk for
wind erosion if vegetation is
removed, but less than Alternative 3.

Relatively high runoff potential.

BMPs would reduce potential for soil
erosion during construction.
Footprints from gravel pits and
infrastructure would be less than
Alternatives 1 and 2.

No immediate dam safety concerns
identified,

Hydrology

155 acres inundated at Penley
Reservoir.

No change from current conditions at
Chatfield:-9-feet-of pool-fluctuations.
Maximum-pool elevation (5,432 feet
msl)-reached-31-percent of years.
Continued nonrenewable NTGW use
until Penley Reservoir is completed.

No change from current conditions at
Chatfield.

Would contribute to regional problems
with NTGW. Approximately 1,364 new
wells needed-to-meet regional water
demands with NTGW.

Loss-of production insArapahoesAquifer
up to 85 percent by 2050.

587 acres inundated beyond current
operations at top of conservation pool.

21 feet of pool fluctuations.

Target pool elevation (5,444 feet msl)
reached 18 percent of years.

Noreffech on nonrenewable NTGW-
Adaptive-management would-minimize
impacts-using-operation-strategies-once
reallocation-begins.

215 acres inundated beyond current
operations at top of conservation
pool.

14 feet of pool fluctuations.

Target pool elevation (5,437 feet msl)
reached 25 percent of years.

Minimum effect on nonrenewable
NTGW.

Adaptive management would
minimize impacts using-operation
strategies-once-reallocation-begins.

Water Quality

No-anticipated-impact.

BMPs-would-reduce potential- water
quality-impacts-during-construction-of
Penley-and pipelines.

With-BMPs,-short-term-impacts-from
well-construction-and-conversion-of
gravel pits to water storage reservoirs
not-anticipated to be significant:

Possible eutrophication-and algae in
Chatfield-Reservoir-and-South-Platte
River downstream:

Worst-case, localized-model-predicts:
0.037 to 0:07ymgl/lminstantaneous
maximum total phosphorus in short
term, 0.055 to 0.050 mg/L
instantaneous maximum total
phosphorus in long term.

Regional statistical model shows
minimal change (slight decrease) in

Possible eutrophication-and algae in
Chatfield-Reservoir-and-South-Platte
River downstream:

Total phosphorus;-chlorophyll-a,-and
metals-intermediate between
Alternatives-1-and-2-and-Alternative
3. Noimpact to Excoliz

Removal of vegetation before
inundation could reduce nutrient
loads.

Draft

2-67

Chatfield Reservoir Storage Reallocation FR/EIS
June 2012
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Chapter2

Table 2-9
Summary Comparison-of Environmental Impacts-of Alternatives
Alternative
Alternative 4: 7,700 Acre-Foot
Alternative 2: NTGW/Downstream Alternative 3: 20,600 Acre-Foot Reallocation/NTGW/
Resource Area Alternative 1: No Action Gravel Pits' Reallocation Downstream Gravel Pits
chlorophyll-a-concentrations-compared | |ncreased monitoring and adaptive
with Alternative 1. management would-be used-to
Lower metals. address-uncertainty in impacts to
Escherichia coli-(E. coli) in vicinity-of water quality-
swim beachis not expectedto-change. | BMPs would reduce potential water
Operating the reservointomanageithe | 9u@ity impairment during
outflow (e.g., increasing the retention construction:
time) could reduce nutrient
concentrations, but may not be
implementable given the timing and
objectives of water uses.
Removal of yegetationbefore
inundation could reduce nutrient loads.
Aeration-or-mixing-of Chatfield-Reservoir
tolimit-anaerobic conditions would
reduce-potential-impacts;
Increased monitoring and @daptive
management would be used to address
uncertainty in impacts to water quality-
BMPs-would reduce-potential water
quality-impairment during-construction.
Aquatic Life and No-impacts-at Chatfield Reservoir. No No impacts-at Chatfield Reservoir. “New-reservoir”effect of nutrientinputs | At Chatfield, “New reservoir” effect
Fisheries impacts-at-Penley site because no Aquatic-habitat could-potentially be would benefit aquatic ecosystem short- | benefit would be smaller than
significant water resources-currently created-in-converting-downstream term-at Chatfield Reservoir. Alternative 3; otherwise same as
exist there. Reservoir construction gravel pits to reservoirs. If pool-drawdowns-occur-during Alternative-3,-but-effects-would-be
would-create-aquatic habitat that-could spawning; this-could-adversely- impact less:
be used for aquaticlife and fisheries: crappie, bluegill, smallmouth bass; and | Under Alternative 4, a small portion
Pipelines associated with Penley largemouth-bass. of the South Platte River above
Reservoir would cross several streams Positive impact to gizzard shad and Chatfield Reservoir (slightly smaller
that could support fish populations, othenforagefish:duringincreasedipool | than Alternative 3) would be
'”9'”"'"8 Indian Creek, Rglnbow Creek, elevations;except:mid=May:tomid=dunes | intermittently inundated. Impacts to
Willow Creek, and Plum Creek. ; Benefit to crayfish populations would this reach are similar to those
Templorlary advelgse ImlpadCtS on r:Sh result in increased forage for described-in-Alternative 3, although
consiotonafunderground ppeinessl smalmouth and argemouth bass | 1655 of o tream reach vl b2
9 PIpEInes. populations. impacted.
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Table 2-9

Summary Comparison of Environmental Impacts of Alternatives

Alternative

Alternative 2: NTGW/Downstream

Alternative 3: 20,600 Acre=Foot

Alternative 4: 7,700 Acre-Foot
Reallocation/NTGW/

Resource Area Alternative 1: No Action Gravel Pits' Reallocation Downstream Gravel Pits
Vegetation Inundation of Penley area would impact | Lessimpactthan Alternative 1 because | Complete-or significant kill-of Vegetation; including-cottonwoods;
grasslands-and-non-unique-deciduous there-would be norconstruction of cottonwoods-between 5,432 to-5,442 likely killed from 5,432 up to 5,437
oak-and-mesic upland-shrub-plant Penley Reservoir orassociated feet above median sea level (msl) due feet msl due to prolonged inundation.
communities. pipelines. to-prolonged inundation; with-some New lower limit of mature cottonwood
Minimal vegetative loss from buried Temporary impacts of downstream uncertainty at elevations above 5,439 approximately-5,437 feet msl.
pipeline. Installation of pipelines-and gravel pit development same as feet msl. An-estimated-loss from-inundation-of
infrastructure to move water toand from | Alternative 1. Impacts to vegetation from | New lower limit of mature cottonwood 199.0-acres of vegetation between
existing gravel ponds could have a the downstream gravel pits would be approximately 5,444 feet msl. 5,432 feet msl to the top of the
temporary effect on grasslands; riparian | minimal because gravel pits-are already | Willows established at 6442 feetmsl; conservation pool (5,437 feet msl.
and wetland plant communities. present and vegetation has been based on the frequency) of inundation Lost habitat would-be offset by
No-likely-impacts-to-vegetation-from removed. from year to year. establishing-similar-habitat;
NTGW-wells are @nticipated: Nolikely-impacts to vegetation from An estimated loss from inundation of emphasizing weed management and
NTGW wells are anticipated. 474.8 acres of vegetation between native-species.
5,432 feet ms| to the top of the Impacts-to-vegetation for NTGWeand
conservation pool (5,444 feet msl). gravel pits would be less than under
Less-hydric vegetation-along-the new Alternative 2.
shoreline:
Lost -habitat would-be offset by
establishing-similar-habitat, emphasizing
weed management-and-native species.
Wetlands Approximately-0.26-acres wetlands Gravel-pits-would-impact maximum-of Approximately 157.2 acres vegetated Approximately-119.8-acres-vegetated
impacted-by-Penley-construction. 12-acres-of wetland-vegetation. wetlands-(mostly-scrub/shrub)-inundated | wetlands(mostly-scrub/shrub)
o . if water levels sustained at 5,444 feet eliminated-if the watenlevels
Zﬁﬁﬁg aﬁgggslhundatlon may msl-for-extended-periods. sustained at 5,437 feet msl for
Pipelines would impact approximately Road and recreation facility relocations extended PeﬂOde §
12 acres wetlands. These impacts could adversely impact wetlands. Road and recreation facility
would be minimized through BMPs. Depending on watenlevelfluxplongsterm | relocations would adversely;impact
Mitigation would occur for any adverse impact from changing wetland | Wetlands.
unavoidable impacts. to more water-tolerant species or Smaller water level flux than under
. . . establishing new wetlands within new Alternative 3. Gravel pits would
?zra;;lez'tgfV\XIZL:::[]'?\?:C;;{::)?]X'mum of zone of fluxing inundation. impact fewer acres than under
g ' On-site and off-site enhancements and | Alternatives 1 or 2.
wetland-creation-would mitigate-impacts. | On-site-and-off-site-enhancements
M|t|ganon would-occurfor any and wetland-creation-would mitigate
unavoidable impacts. impacts.
Draft Chatfield Reservoir Storage Reallocation FR/EIS
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Table 2-9

Summary Comparison of Environmental Impacts-of Alternatives

Alternative

Alternative 2: NTGW/Downstream

Alternative 3: 20,600 Acre-Foot

Alternative 4: 7,700 Acre-Foot
Reallocation/NTGW/

Resource Area Alternative 1: No Action Gravel Pits' Reallocation Downstream Gravel Pits
Adaptive management would minimize Mitigation would occur for any
impacts using operation strategies once | unavoidable impacts.
reallocation-begins. Adaptive management would

minimize impacts using operation
strategies once reallocation begins.
Wildlife Habitat loss for grassland-and-upland Gravel-pit reservoirs-would-increase Up to 586 acres of terrestrial wildlife Fewer terrestrial habitat acres would
wildlife-species-during-and-after Penley | habitat forriparian-species. habitat would be converted to-aquatic or | be converted to aquatic or semi-
construction.-155-acres inundated at semi-aquatic habitats, disturbing aquatic habitats than under
Penley-Reservoir-Habitat for wetland resident and migratory species. Up to 90 | Alternative 3: Upto-328 acres of
and water dependent species would acres-of shoreline-would be inundated terrestrial wildlife habitat would be
increase: but would be replaced with the same or | (converted to-aquatic or semi-aquatic
Gravel pit reservoirs would increase greater amounts of new shoreline habitats, disturbing resident and
habitat for riparian species. associated with-reallocation: migratory species. Up to 78 acres of
Approximately-30-acres of grasslands shoreline would be inundated but
would be impacted by the permanent would be replaced with the same or
footprints of relocated recreational greater amounts of new shoreline
facilities. associated with reallocation.
An additional 2.54 acres of wildlife Approximately 30 acres of
habitat would be impacted by the grasslands-would be-impacted-by the
relocation of the recreation trail at the permanent footprints of relocated
Plum Creek day use area. recreational facilities.
Would adverse|y impact terrestrial An additional 2.54 acres of wildlife
wildlife, including upland or grassland habitat would be impacted by the
W||d||fe’ some raptors’ |arge mamma|s’ relocation of the recreation trail at the
songbirds, herons, shrub wildiife, and Plum Creek day use area.
waterfowl. Effects same as Alternative 3 but to
Depending on timing, could benefit lesser extent.
shoreline and aquatic wildlife. Mitigation would occur to offset
Loss of mature cottonwood forest impacted habitat.
habitat. Adaptive management would
Mitigation would occur to offset minimize impacts using operation
impacted habitat. strategies once reallocation begins.
Adaptive management would minimize
impacts using operation strategies once
reallocation begins.
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Chapter2

Table 29

Summary Comparison of Environmental Impacts of Alternatives

Alternative

Alternative 2: NTGW/Downstream

Alternative 3: 20,600 Acre-Foot

Alternative 4: 7,700 Acre-Foot
Reallocation/NTGW/

Resource Area Alternative 1: No Action Gravel Pits! Reallocation Downstream Gravel Pits
Endangered, Construction-of Penley and pipelines No-impacts on Preble’s mouse, bald Potential-inundation-of approximately Potential inundation of approximately
Threatened, and could-benefit bald-eagle. There is-a eagle, Ute's ladies tresses;-and 454 acres of Preble’s mouse habitat, 270 acres of Preble’s mouse habitat,
Candidate Species, | potential forloss of habitat for Preble’s Colorado butterfly plant habitats if they including approximately 80.0-acres of including approximately 40.7 acres of

Species-of Special
Concern, and

mouse, plains-sharp-tailed-grouse,
Colorado butterfly plant, and Ute ladies’

do-notoccur in therarearofithexgravel
pits-Aquatic-species-could-benefit from

Critical Habitat in the Upper South Platte
critical-habitat unit (mostly High Value

Critical Habitat in the {UppenSouth
Platte critical habitat unit (mostly

Sensitive tresses orchid, if these habitats occur creation-of aquatic-habitats-at the-gravel | Riparian-habitat)-and-approximately High Value Riparian habitat) and
Communities near Penley. Impacts to these habitats pits. 75.2-acres of Critical Habitat in the West | @pproximately:46:9:acresiofiCritical
would be mitigated: No impacts from NTGW.well or gravel Plum-Creek critical-habitat unit. An Habitat in the West Plum Creek
No impacts on Preble’s mouse, bald pits-are expected from development. additional-2:54-acres of Preble’s-habitat, | eriticalrhabitat-unit=An-additional-2:54
eagle, Ute’s ladies tresses, and including-0.48 acres of critical habitat, acres of Preble’s habitat, including
Goloradorbutterflysplantif they do not would be impactediby:thewrelocation of | 0:48acresiof eriticalihabitaty would
occur in area of gravel pits. the recreation trail at the Plum Creek be impactediby, the relocationsof the
. . day use area. recreation frail at the Plum Creek day
Aquatic-species-could-benefit from the ) , use-area
creation-of aquatic habitats at the gravel Bald eagle, white pelican, and lowa - o
pits. darter would benefit. Otherwiseyeffectsiand mitigation
Whooping crane, pallid sturgeon, piping actions are the same as Alternative 3
plover, and interior least tern would not | butttorlesserextent:
be affected assuming SPWRAP is Adaptive management would
implemented.-Small-adverse- impact-on minimize impacts using operation
hunting range of ferruginousshawk: strategies once reallocation begins.
Northern-leopard-frog-may-be-adversely
impacted.
Impacts-would-be mitigated-through-on-
site and off-site-mitigation-including
wetland, riparian,-and-terrestrial
habitats. Other mitigation-actions-may
include-development-or maintenance of
wildlife-corridors,-management of water
levels-during-the-growing-season,
recontouring-and-revegetation,-and
anchoring-snags-and downed-trees-as
large- woody-debris if consistent with
boater safety.
Adaptive management would minimize
impacts-using-operation-strategies-once
reallocation begins.
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Chapter2

Table 2-9

Summary Comparison-of Environmental Impacts-of Alternatives

Alternative

Alternative 2: NTGW/Downstream

Alternative 3: 20,600 Acre-Foot

Alternative 4: 7,700 Acre-Foot
Reallocation/NTGW/

Resource Area Alternative 1: No Action Gravel Pits' Reallocation Downstream Gravel Pits
Aesthetics Aesthetics at Penley and gravel pits Aesthetics at gravel pits would be Water fluctuation could produce more Same effects at Chatfield as
could be impaired during construction affected the same as for Alternative 1. visible mudflats and shoreline rings. Alternative 3 except with smaller
due to-views-of equipment,-but- would During construction, short-term impacts water fluctuations and a shorter
have pos@tive viewsheds a.fter. from bare ground and construction construction period.
const(;uctlonI completed. Pipelines would vehicles. Aesthetic impacts at gravel pits
notadversely impact views. Planting trees and shrubbery could would be of the same type but less in
mitigate impacts on aesthetics. extent than under Alternatives 1 or 2
because gravel pits would be fewer
or-smaller
Socioeconomic Gravel pit conversion would employ Similar-to-Alternative-1-except there Construction in the marina area would Same impacts related-to reallocation
Resources approximately-25-workers/day-for 2 would-be fewer construction jobs-since occurduringitheroff:seasonitoiminimize | as-Alternative 3-except with-a-shorter
years-for-construction. Penley-and the-associated-pipelines impacts. construction-period, resulting-in-lower
1,020 acres (0.1 percent of irrigated would not be constructed: There would, | Gojorado;StateiParksexpecteditolose | revenue losses but fewer worker-
agriculture in South Platte Basin) however, be-additional NTGW well- $3.4 million over 50-year analysis years.
converted-to-dryland-agricultural- with drilling jobs. period, including revenue associated Fewer impacts related to
corresponding 4 jobs lost. Four jobs lost due to conversion of with concessionaire agreements. downstream gravel pits and NTGW
Employment benefits estimated at irrigated-agriculture-to-dryland Reduction in NED recreation benefits of | @S Altemative 2.
approximately 4,376 person-years-of agriculture. approximately $14.2 million over 50 Two jobs lost due to conversion of
employment over 50-year period-in the Employment benefits-estimated-at years. irrigated agriculture to dryland
study area. approximately 2,742 person-years of The water providers would ensure agriculture.
Project financial costs estimated at employment over 50-year periodinthe | Golorado:StateiParksisicompensated | ColoradosState:Parks is expectedito
$278.4 million. $623.1 million in study area. for any lost revenue or increased costs | lose about $2.7 million over 50-year
economic-output-estimated-in the Project financial costs estimated at incurredas a result of this-project. analysis period, including revenue
region. $205.1 million. $391.5 million in Employment benefits estimated at associated with concessionaire
economic output estimated in the approximately 2,257 person-years of agreements.
Eig/loll employment over 50-year period-in the | Reduction in NED:recreatiombenefits
study area. of approximately $12.1 million over
Project financial costs estimated at 50 years.
$184.4 million. $318.0 million in The water providers would ensure
economic output estimated in the Colorado State Parks is
region. compensated for any lost revenue or
increased costs incurred as a result
of this project.
Employment benefits estimated at
approximately 2,946 person-years of
Draft Chatfield Reservoir StoragesReallocatiomFR/EIS
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Table 2-9
Summary Comparison-of Environmental Impacts-of Alternatives

Alternative

Alternative 2: NTGW/Downstream

Alternative 3: 20,600 Acre-Foot

Alternative 4: 7,700 Acre-Foot
Reallocation/NTGW/

Resource Area Alternative 1: No Action Gravel Pits' Reallocation Downstream Gravel Pits
employment over 50-year period in
the study area.
Project financial costs estimated at
$203.4 million. $419.4 million in
economic output estimated in the
region.
Transportation No-impacts-at Chatfield-State Park. No-impacts-at Chatfield State-Park. Realign-part-of entrance road and part Some facilities would be relocated.
Traffic would decrease at gravel pits. Traffic would decrease at gravel pits. of main park road, including new bridge. | Traffic would temporarily increase
Traffic would increase in the Penley Traffic would increase temporarily Traffic would temporarily increase during construction.
area during construction. during drilling of new NTGW wells. during construction. Similar short-term access issues as
Short-term-heavy-construction-traffic Alternative 3, but with shorter
likely. duration.
Mitigation would include construction Mitigation would include construction
when-recreation-use is lowsandiduring when recreation use is low and
daylight. Construction during daylightis | during daylight. Construction during
per Colorado law; to-avoid nighttime daylight is per Colorado law, to avoid
disturbance to residences. Itis-also to nighttime disturbance to residences.
reduce hazards/disturbance-to-wildlife. It is also to reduce
hazards/disturbance to wildlife.
Recreation No-impacts-anticipated. No-impacts-anticipated. North-Boat-Ramp-partially-inundated, North Boat Ramp partially inundated,
affecting two-boat ramps, paved making it inoperable and affecting
parking,-support facilities (trails, day-use | twoiboatrampsiRemainingrareas
shelters).- Substantial fill used-to-raise unaffected.
portion-of parking-area Recreation capacity of Massey Draw
Recreation-capacity-of Massey Draw reduced but parking area and
reduced: restroom not inundated.
Entire-Swim-Beach,-parking; trails; Entire Swim Beach, parking, trails,
restrooms;-concession-building, first aid | restroomsyiconcessionibuildingpfirst
station,volleyball,-and-horseshoe pits aid station, volleyball, and horseshoe
inundated. Gravel parking and portable pits inundated. Unlike Alternative 3,
restroom-at Eagle Cove and half of Deer | roadinotradverselysimpacted:
Creek area inundated. Entire-Jamison Kingfisher area inundated. Unlike
area relocated to-south.-Portion-of Alternative 3, gravel ponds not
entrance road realigned major segment | inundated:
of main-park-road-moved. . .
Mostiparking in Marina-area
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Chapter2

Table 2-9
Summary Comparison-of Environmental Impacts-of Alternatives
Alternative
Alternative 4: 7,700 Acre-Foot
Alternative 2: NTGW/Downstream Alternative 3: 20,600 Acre-Foot Reallocation/NTGW/
Resource Area Alternative 1: No Action Gravel Pits' Reallocation Downstream Gravel Pits
Most entrance roads, parking-areas; inundated;-impacted-use-of most
shelters, restrooms, utilities at Catfish facilities:
Flats-and-Fox-Run-group-use-areas Plum Creek-day-use-area, trailhead,
inundated. and some segments-of the Plum
Kingfisher/Gravel Ponds/Platte River Creek trail inundated.
Trailhead areas-inundated: Overall-visitor use-at Chatfield
Increase-in-pool-fluctuations would expected-to-decrease by-14.1
affect operations of RiversidesMarina: percent (from-1.66 million to-1.43
Facilities at Marina Point, south boat million-visitors) during-construction,
ramp, Roxborough day use area by-8.0-percent {to-1.51-million
inundated. visitors) 1 to 5 years after
Plum-Creek area facilities inundated. constru'c'tlon, a '.1d by 3.3 percent (to
- ) 1.61 million visitors) 6+ years after
Overall visitor use at Chatfield expected | construction.
to-decrease by-17.6-percent (from-1.66 Recreation impacts would be
million to-1.37 million visitors) during " X
construction, by 9.4 percent (to 1.51 mltlgated_through reIocglhlon and
million visitors) 1 to 5 years after construgtion of new famhtres ar)d
construction, and by 4.1 percent (to 1.60 sg:hedulmg gonstruchon to-avoid-the
million visitors) 6+ years after high-recreation season.
construction. Adaptive management would
Recreation-impacts would be mitigated ":'mtm'?e impacts uilng tc?perstlo.n
through relocation and construction of sirategies once reaflocation begins.
new-facilities;-construction-of berm
around-large-gravel pond,-and
scheduling-construction to-avoid-the
high-recreation-season.
Adaptive-management would-minimize
impacts-using-operation-strategies-once
reallocation begins.
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Chapter2

Table 2-9

Summary Comparison-of Environmental Impacts-of Alternatives

Resource Area

Alternative

Alternative 1; No-Action

Alternative 2: NTGW/Downstream
Gravel Pits!

Alternative 3: 20,600 Acre-Foot
Reallocation

Alternative 4: 7,700 Acre-Foot
Reallocation/NTGW/
Downstream-Gravel Pits

Cultural- Resources

Pipeline would adversely impact
Atchison, Topeka & Santa Fe Railroad
(ATSF), eligible for NRHP listing.

Site would be avoided through pipeline
installation-techniques. If avoidance-not
possible, then there would be thorough
documentation-in-accordance with
Colorado SHPO guidelines-and
standards.

No significantimpacts.

Ten prehistoric-and historic sites within
zone-of potential inundation.-However,
none-of these sites-are NRHP-eligible
and-therefore-are not protected.- No
adverse impacts on-NRHP-listed-or
potentially-eligible properties.

Same-as-Alternative 3.
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Chapter 2

2.8.2 Economic Benefit Evaluation Summary

The benefits from a water supply plan are measured using the cost of the alternative most likely to
be implemented-in the absence of Chatfield Alternative 3. Alternative 2 (INTGW/Downstream
gravel pits) represents the most likely No-Action scenatio for providing 8,539 acre feet of water
annually to water providers in the absence of storing water at Chatfield, and serves as the baseline
against which costs for other alternatives are compared. The average annual costs for Alternative 2
are estimated at $10.4 million. Benefits for other alternatives are estimated as the difference between
their average annual costs relative to those for Alternative 2 for providing the same quantity and
quality of water. The NED process for selecting a plan for implementation requires the
identification of net (benefits less costs) NED benefits. The NED plan is the plan that maximizes
net NED benefits. Table 2-10 shows present valued cost and the results of the benefit analysis using
annual costs and annual benefits for the alternatives. Alternative 3 is the NED plan because it
maximizes net NED benefits.

Table 2-10
National Economic Development Account.in-Millions
NTGW/Downstream 20,600 Acre-Foot 7,700-Acre-Foot
No-Action Gravel Pits Reallocation Reallocation
NED-Cost $317.1 $219.0 $183.9 $199.8
Annual NED Cost* $15.08 $10.41 $8.74 $9.50
Annual NED-Benefit* $10.41 10.41 $10.41 $10.413
Net-Annual-NED Benefit* -$4.67 $0.00 $1.67 $0.91

* Annual entries were calculated using an interest rate of 4.125 over the 50-year planning period.

2.8.3 Compliance of Alternatives with the EOP

In reaffirming its commitment to the environment, USACE formalized a set of seven
Environmental Operating Principles (EOP) applicable to all its decision-making and programs. They
are identified and explained in ER 200-1-5; dated October 30, 2003. The EOP and associated
doctrine highlight the Corps’ roles in, and responsibilities for, sustainability, preservation,
stewardship,and restoration of our nation's natural resources. It is-an important sub-goal of the
Corps to meet these EOP. These EOP are consistent with the stated goals and sub-goals of the
Chatfield Reservoir storage reallocation study, and can be viewed online at:
http://www.hq.usace.army.mil/cepa/envprinciples.htm. Corps-guidance includes-assessing the
consistency of proposed actions or projects with the seven EOP. Table 2-11 displays the extent of
consistency of each of the four alternatives with each EOP; and the major differences in compliance
among the alternatives.

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Table 2-11

Evaluation-of Consistency of the Four Alternatives with the Corps’ Seven Environmental Operating Principles

Environmental Operating
Principles

Alternative 1:-No-Action

Alternative 2: NTGW/Downstream
Gravel Pits!

Alternative 3:
20,600 Acre-Foot Reallocation

Alternative 4:
7,700 Acre-Foot
Reallocation/NTGW/Downstream
Gravel-Pits

1.-Strive-to-achieve-environmental
sustainability.

Partial. 4,270 of 8,539 acre-foot
average year yield for 15 years from
non-renewable NTGW until Penley
Reservoir finished. Alternative is
based-on-non-sustainable
resources.

No. 4,270 of 8,539 acre-foot
average year yield will be from
nonrenewable- NTGW-forthe entire
50-year period of analysis.
Alternative-is-based-on-non-
sustainable resources.

Yes--All-8,539-acre-feet of average
year yield is from renewable surface
water;-none-is-from-nonrenewable
NTGW.

Partial. 2,674 of 8,539 acre-foot
average year yield will be from
nonrenewable NTGW-for-the-entire
50-year period of analysis.
Alternative-is-based-on-non-
sustainable resources:

2. Recognize interdependence of
life-and the physical environment,
and-consider-environmental
consequences.

Yes. All biotic impacts fully
mitigated, and NTGW aquifer
depletion will abate in- 15 years after
Penley Reservoir is completed.

Partial. All biotic impacts fully
mitigated, but NTGW aquifer
depletions-will-continue for-the
entire 50-year period-of analysis.

Yes. All biotic, abiotic, and
socioeconomic impacts are
assessed-andif significant,-are
receiving full mitigation.

Yes. All biotic, abiotic, and
socioeconomicimpacts-are
assessed-and-if significant,-are
receiving full mitigation.

3. Seek balance and synergy
among human development
activities and natural systems.

Partial. Model integrates value of
surface water storage 15 years in
the future with-environmental
improvements/mitigation.

No-Model- shows NTGW-aquifer
depletion over 50-year period
without balancing-economic-and
environmental-concerns:

Yes. Model integrates value of
surface water storage with
environmental-mitigation;-synergy
by-additional-capture/reuse yields.

Partial. Same-as for-Alternative 3,
but NTGW-depletion-less-than-that
of Alternative 2 will-occur-for the
entire-50-year-analysis-period.

4. Acceptresponsibility-and
accountability for Corps activities
impacting human welfare/natural
systems.

Yes.Corps-actions-required-for
implementation comply with NEPA
and-all-other-environmental
laws/regulations.

Yes. Corps-actions required for
implementation comply with NEPA
and-all-other environmental
laws/regulations

Yes. This Corps Action Alternative
complies with NEPA and all other
environmental laws/regulations.

Yes. This Corps Action Alternative
complies with NEPA and all other
environmental laws/regulations.

5. Assess-and-mitigate-cumulative
environmental impacts; bring
systems-approaches to full-life
cycle.

Partial.- Cumulative biotic-impacts
mitigated, but-15-year delay-for
reduction of NTGW mining.

No.-Cumulative biotic impacts
mitigated, but NTGW mining-is not
mitigated-in-50-year period-of
analysis.

Yes. Any cumulative significant
biotic/physical/socio-economic
environmental impacts are fully
mitigated.

Partial. Except-for NTGW-use,
cumulative significant
biotic/physical/socio-economic
environmental impacts are fully
mitigated.

6.-Build-and-share-integrated
scientificleconomic/social
knowledge base for under-standing
the-environment-and-impacts.

No.-Non-shared-Corps/-sponsor
development of knowledge base
limited-to-data needed for Section
404 permit/land-availability for water
distribution pipelines.

No.-Non-shared-Corps/-sponsor
development of knowledge base
limited to-data needed for Section
404 permit/land-availability for water
distribution pipelines.

Yes. Requires- most-extensive
Corps/sponsorknowledge base to
be developed-and-shared-to
understand-and-model
environmental-impacts-and
mitigation-plans.

Yes.Corps/sponsor-knowledge
base-abitless-extensive-than-for
Alternative-3-to-be developed-and
shared-to-understand-and-model
environmental-impacts-and
mitigation plans.
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Table 2-11

Evaluation-of Consistency of the Four Alternatives with the Corps’ Seven Environmental Operating Principles

Environmental Operating
Principles

Alternative 1:-No-Action

Alternative 2: NTGW/Downstream
Gravel Pits!

Alternative 3:
20,600 Acre-Foot Reallocation

Alternative 4:
7,700 Acre-Foot
Reallocation/NTGW/Downstream
Gravel-Pits

7. Respect others’ views and learn
from-their perspective to-find
innovative-win-win-solutions-to
problems that also protect the
environment.

Partial|f reallocation-is not
implemented, Alternative 1 would
be innovative, but not win-win
because-Alternative-1-is the-most
costly.

No-NTGW-use notinnovative or
win-win; sponsor wishes to reduce
use of NTGW by developing surface
water storage even though it is
more costly than NTGW in 50-year
analysis period.

Yes.Corps-agreed to-sponsor
request for real- location study;
would be-a win-win-innovation; with
maximum-possible Corps-aid-to
solution of regional water supply
deficit.

Yes. Corps-agreed to-sponsor
request for real- location study;
Alternative 4-is-innovative butlower
win-win than Alternative 3, as it aids
regional deficits less and still uses
some NTGW-

1 Alternative 2 is-also the Least Cost Alternative to-Chatfield Reservoir-storage reallocation

Draft
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Chapter 2

2.8.4 Compliance with USACE’s Campaign Plan

Corps decision documents are required to address how the Chatfield Reservoir storage reallocation
study incorporates the key points of the “Campaign Plan of the U.S. Army Corps of Engineers”,
particulatly robust design, risk, reliability, and adaptability to future change. These points are
addressed below.

The Chatfield Storage Reallocation FR/EIS employs-an-integrated, comprehensive systems-based
approach to contribute to a solution to water supply demands in the Denver Metro. It evaluates a
broad array of environmental, social, economic, and health and safety impacts. Through
collaboration with the project’s stakeholders which involved Cooperative Agencies, Special
Technical Advisors, contractors, and wildlife experts a sustainable water storage alternative utilizing
an existing federal facility is proposed to provide a viable solution to an immediate need. The Corps
solicited and welcomed collaboration with 26 Cooperating Agencies and 7 Special Technical
Advisors as well as several contractors due to the complexity of this project and the many issues
involved. Seamless and transparent communication and integration was provided by: 1) holding
project progress meetings in the Denver area, so-all collaborators had the opportunity to attend; and
2) having these collaborators (and their attorneys) review and comment on chapters of the
Preliminary Draft FR/EIS as they were completed by the Corps and its contractors.

The planning process embraced a variety of economic, social; and environmental goals and
constraints. Water policies, regulations, procedures, methods and modeling were completed to
support national priorities. The conceptual compensatory mitigation plan and the process for
designing the conceptual recreation modification plans-in the FR/EIS integrated both-natural and
social system features: the vegetation and wildlife settings of recreation facilities and the amount and
types of public use appropriate for the mitigation sites.

The FR/EIS identifies the risk-of a greatly reduced water supply to-populations-in the study-area if
they continue to-rely on NTGW. The FR/EIS also-communicates-the residual risk that water
storage in Chatfield will provide only a small portion of the Denver metro area’s unmet water needs.
The non-federal sponsors-of the FR/EIS are well aware that to-meet their future water needs; they
must pursue additional sources of water other than NTGW, as well as continuing to reduce per
capita water demands through water conservation measures.

The proposed-action-in-the FR/EIS will focus-on sustainability of water supplies by reducing
dependence on non-renewable NTGW in the Denver metro area. The proposed action isalso fully
compatible with all seven of the Corps’ environmental operating principles, as described in Table 2-
10 and in Chapter 5. Assets will be more sustainable because they will be floodable without
sustaining significant damage. Sustainability of mitigation sites will be enhanced over the long term
because costs of monitoring, operation, and maintenance will be borne by the sponsors, and details
in this regard will be included in executed agreements between the CDNR and the Chatfield Water
Providers setting out respective obligations for carrying out the Compensatory Mitigation Plan and
recreation modifications.

The study encompassed ground breaking information as well as creativity to find solutions to
complex issues. As situations were resolved, successful utilization of existing technology available
between offices was achieved and creative use of new technology was embraced assuring

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
2-83 June 2012
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Chapter 2

transparency while considering economics. To provide for expected and unexpected changes and
satisty the public over the project’s life cycle, adaptive management by manipulation of water
releases will be used to enable the mature trees within 2 feet of the top of the reallocated storage
pool to survive rather than die and be cut down. Climate change will bring increased variability
(morte floods-and more/longer droughts); this vatiability will be taken into-account by mitigating for
environmental impacts from inundation higher than would be expected from the 1942-2000 period
of record.

Reseatch efforts to-improve the resilience of structures resulted-in-a-Win/Win for the Cotps-and
State Parks because the Corps determined that the design and materials of proposed recreation
facility modifications had previously withstood flooding without damage, enabling the Corps to
grant a partial waiver regarding the amount of fill required to comply with NWD Regulation 1110-2-
5. The waiver lowered fill costs for the sponsors; enabled more functional site designs to be
implemented that will largely preserve visitation at Chatfield State Park long-term after reallocation;
reduced the number/size of borrow areas that would have been created at Chatfield State Park to
provide the fill; and consequently decreased the amount of soil erosion and disturbed areas invaded
by weeds. Research to identify the Ecological Functional Values (EFVs) of wetlands that would be
impacted by reallocation and of potential wetland mitigation sites used the Beta version of the
Functional Assessment of Colorado Wetlands Methodology (FACWet), which is also used by the
Corps’ Littleton, CO Regulatory Office, thus providing synergy in the use of FACWet. New
communications technologies were used extensively; much information was shared by the Corps,
contractors, sponsors, other Cooperating Agencies, and Special Technical Advisors at a contractor-
operated ftp site; in addition, information about the FR/EIS was made available to the general
public at several internet sites.

By approaching this study holistically, an integrated, comprehensive systems-based approach was
studied and carefully developed to contribute to a solution to water supply demands in the Denver
Metro. A broad array of environmental; social; economic, and health and safety impacts received
scrupulous-evaluation in the preparation of the Chatfield Water Storage FR/EIS and provides
documented information for all alternatives regarding robust design, risk, reliability, and adaptability
to-future change, which also relate to the USACE Campaign Goals as detailed in the following
paragraphs.

Robust Design (USACE Campaign Goals 1, 2, and 4)

The planning processes for developing the compensatory environmental mitigation plan and the
recreation modification plan integrated both natural and social system features: the vegetation and
wildlife settings of recreation facilities and the amount and types of public use appropriate for the
mitigation sites. Collaborative planning involved 26 Cooperating Agencies, 7 Special Technical
Advisors, contractors, and other wildlife experts in designing the locally based model for quantifying
impacts to and potential mitigation measures for wetlands, Preble’s meadow jumping mouse habitat,
and bird/wildlife habitat in terms of ecological functional units. Seamless-and transparent integration
was provided by: 1) holding project progress meetings in the Denver area, so-all collaborators had
the opportunity to-attend; and 2) having these collaborators (and their attorneys) review and
comment on chapters-and the entire Preliminary Draft FR/EIS as they wete completed by the
Corps and its contractors.

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Chapter 2

The process for prioritizing mitigation sites for Preble’s mouse habitat utilizes a systems approach to
maximize ecological benefits to Preble’s mouse, focusing on connectivity of mitigation sites to
parcels that are already protected from development as part of the Recovery Plan for Preble’s
mouse. To add to the robustness of the design, the Corps has had the ecological functional unit
models reviewed by the Corps’ center of expertise and independent experts. The recreation
modification plan was developed through collaborative planning with the Cooperating Agencies,
especially Colorado State Parks. The plan went through numerous drafts beginning with conceptual
designs. The Corps’ developed the tree management plan through collaboration with Colorado State
Parks; the Colorado Division of Wildlife; and the Colorado State Forest Service. A modified UDV
analysis of the effects on NED recreation benefits at Chatfield State Park of all alternatives that were
evaluated in detail included stakeholder participation resulting in better planned and designed
recreation facilities. UDV analyses are ordinarily prepared for entire projects or recreation areas
within a project, with a maximum of 750,000 annual visits. Although the annual visitation at
Chatfield State Park as a whole exceeds 750,000, use of either individual primary activities or
individual recreation sites within Chatfield State Park as the unit of analysis for assigning UDV point
values would meet the criterion of a maximum of 750,000 annual visits. Because Chatfield State Park
visitor counts are activity based, and because the effects of reallocation would be expected to differ
among recreational activities, use of UDVs for individual activities (instead of recreation sites) was
utilized.

Risk (USACE Campaign Goals 3 and 4)

The Chatfield Storage Reallocation FR/EIS evaluates a broad array of environmental; social,
economic; and health-and safety impacts. The FR/EIS identifies the risk to-much-of the populaton
in the study area of a greatly reduced water supply in the future if non-tributary ground water
(NTGW) is continued to be relied upon for most of the water supply. The FR/EIS also
communicates the residual risk that water supply alternatives evaluated would provide only a small
pottion-of the Denver metro-area’s unmet water needs. The non-Federal sponsors-of the FR/EIS
are well aware that to meet their future water needs, they must pursue additional sources of water
other than NTGW, as well as continuing to reduce per capita water demands through water
conservation measutres.

The consequences regarding the physical; biological, cultural, and other aspects of the human
environment are fully disclosed-in-the FR/EIS for all four alternatives. These consequences-include
the decline in, and increased costs of, NTGW production if NTGW continues to be relied on to the
same extent in the future. Environmental impacts to federally listed threatened Preble’s meadow
jumping mouse habitat, wetlands, and habitat for migratory birds and other wildlife are also
identified. Impacts to recreational enjoyment and recreation benefits, along with the variability in
impacts of reallocation within and among different recreation activities as perceived by activity
patticipants-is-included in the FR/EIS and detailed in-an-appendix. The FR/EIS also-includes-the
risks of downstream flooding and the variability in annual and monthly reservoir water level
fluctuations:

To reduce risk for engineered systems and to identify the potential maximum amount of additional
water supply to be evaluated for all alternatives regarding Chatfield, two studies were conducted by
the Cotps-and included in the FR/EIS as-appendices. First; an antecedent flood study was
conducted by the Cotrps and reviewed by the Bureau of Reclamation. The results of this study
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Chapter 2

determined that 20,600 acre-feet was nearly all the storage that could be reallocated without
impacting the freeboard and flood risk management function of the Chatfield Dam and Lake
Project. Secondly, to determine whether any seismic issues at Chatfield were severe enough to face
termination of the reallocation FR/EIS, the Cotps conducted seismic studies to ensure that storage
of additional water in Chatfield Reservoir would not significantly increase any risks to- human health,
safety, and property posed by existing seismic conditions. In addition, comments provided by
members of the general public who recreate at Chatfield are provided in an appendix to the FR/EIS;
many of these comments contain suggestions for reducing impacts of reallocation on specific
activities or facilities.

Reliability (USACE Campaign Goals 2 and 3)

The proposed action in the FR/EIS would focus on sustainability of water supplies by reducing
dependence on non-renewable NTGW in the Denver metro area. All alternatives were compared
regarding their compatibility with all seven of the Corps’ environmental operating principles (EOPs),
as described in Table 2-11 and in Chapter 5. Assets would be more sustainable because they would
be floodable without sustaining significant damage. Sustainability of mitigation sites would be
enhanced over the long term because costs of monitoring, operation, and maintenance would be
borne by the sponsors, and details in this regard would be included in the water supply contract with
the Corps.

The monitoring plans for the compensatory mitigation plan mitigation sites is robust and would
extend for a sufficient time to adequately determine the likelihood of success continuing over the
50-year project life.

The FR/EIS has undergone a chaptet-by-chapter Internal Technical Review (ITR) by Omaha
District staff, Cooperative Agencies, and Special Technical Advisors; an Agency Technical Review
(ATR) of the 75 percent completed Preliminary Draft; and an Independent External Peer Review
(IEPR) is also planned.

Adaptability to Future Change (USACE Campaign Goals 2 and 3)

Adaptive management is used in the Chatfield Reservoir storage reallocation study and is discussed
in Section 4.1.1. Adaptive management promotes flexible decision-making that can be adjusted in
the face of uncertainties, as outcomes from management actions and other events become better
understood. Adaptive management would be used in effectively managing potential impacts to
specific resource areas as indicated in Section 4.1.1.

The potential effects of climate change on the study are discussed in Section 4.3 and elsewhere in
the FR/EIS. Climate change would likely result in increased variability (morte floods and
more/longer droughts); this variability would be taken into account by mitigating for environmental
impacts from inundation higher than would be expected from the 1942-2000 period of record.
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