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Abstract: This Draft Environmental Impact Statement (DEIS) describes and analyzes the
potential effects of the proposed Windy Gap Firming Project (WGFP) and four alternatives
to the proposed project including the No Action alternative. The WGFP would construct a
new water storage reservoir that would provide more reliable water deliveries to Front Range
and West Slope communities and industry from the existing Windy Gap Project. Current
Windy Gap facilities are unable to deliver the firm yield of water that was originally
anticipated due to the limitations and constraints of the existing system. The desired
condition is to add water storage and related facilities to existing Windy Gap operations
capable of delivering a firm annual yield of about 30,000 AF to project participants.

The proposed project is a collaborative effort among 14 water providers and users
(participants) facilitated by the Municipal Subdistrict, Northern Colorado Water Conservancy
District. The improved yield from the proposed project would provide project participants
with additional water supplies to meet a portion of their existing and future water demands.

The DEIS evaluates five alternatives: 1) No Action; 2) Proposed Action — Chimney Hollow
Reservoir (90,000 AF); 3) Chimney Hollow Reservoir (70,000 AF) and Jasper East Reservoir
(20,000 AF); 4) Chimney Hollow Reservoir (70,000 AF) and Rockwell/Mueller Creek
Reservoir (20,000 AF); 5) Dry Creek Reservoir (60,000 AF) and Rockwell/Mueller Creek
Reservoir (30,000 AF).

If you wish to make comments on the DEIS, you may send comments to Reclamation at the
addresses below. Comments may also be submitted by email to wtully@gp.usbr.gov or by
fax to 970-663-3212 to the attention of Will Tully. Comments on the Draft EIS must be
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hearings on the DEIS.
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EXECUTIVE SUMMARY

DRAFT ENVIRONMENTAL IMPACT STATEMENT
WINDY GAP FIRMING PROJECT

INTRODUCTION

The Windy Gap Firming Project (WGFP) is a proposed water supply project that would provide more reliable
water deliveries to Front Range and West Slope communities and industries. The Municipa Subdistrict,
Northern Colorado Water Conservancy District
acting by and through the Windy Gap Firming
Project Water Activity Enterprise (Subdistrict), on
behalf of WGFP Participants, is seeking approval
from the U.S. Bureau of Reclamation (Reclamation)
for additional physical connectionsto Colorado-Big
Thompson (C-BT) Project facilitiesin order to
implement the proposed project. Reclamation’s
decision on the WGFP is amajor federal action
requiring preparation of an Environmental |mpact

Statement (EIS). This Executive Summary EEa——
summarizes the alternatives analyzed in detail and Existing Windy Gap Reservoir, Grand County,
their anticipated environmental effects. The reader Colorado

isreferred to the entire Draft EIS for amore

complete description and analysis.

Due to limitations and constraints with the existing system, the current Windy Gap facilities, which were
completed in 1985, are unable to deliver the anticipated firm yield of water. Water deliveries from the West
Slope currently are limited by storage capacity in Granby Reservoir and by the delivery capacity of the
Adams Tunnel, which delivers water from Grand Lake to the East Slope. The WGFP would add water
storage and related facilities to the existing Windy Gap operations capable of delivering afirm annual yield of
about 30,000 AF to Project Participants. The intent of the WGFP is to improve the yield from an existing
project and existing Windy Gap water rights.

Project Participantsin the WGFP include municipalities, rural domestic water districts, and an industrial
water user. Project Participants on the East Slope are the City and County of Broomfield, Central Weld
County Water District, Town of Erie, City of Evans, City of Fort Lupton, City of Greeley, City of Lafayette,
Little Thompson Water District, City of Longmont, City of Louisville, City of Loveland, Platte River Power
Authority, and the Town of Superior. In addition, the project seeksto firm the water supply for the Middle
Park Water Conservancy District (MPWCD), which is awholesale water supplier that allocates Windy Gap
water to about 67 water providers, including towns, water districts, agricultural water suppliers, consumers,
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and ski areas in Grand and Summit counties on the West Slope. WGFP Participants determined that a
cooperative project was the most efficient means to firm Windy Gap water deliveries rather than each entity
developing storage for its own share of Windy Gap water.

COOPERATING AGENCIES

In addition to Reclamation (the lead agency), the U.S. Army Corps of Engineers (Corps), Western Area
Power Administration (Western), and Grand County are cooperating agencies. The Corps has regulatory
authority under the Clean Water Act for actions that require the placement of dredge or fill material in awater
of the United States. Western is participating as a cooperating agency because it has jurisdiction over the
transmission line that would be relocated if Chimney Hollow Reservair is constructed. Western would need
to acquire anew easement for the relocated line as well as construct, operate, and maintain the line. Western

also has responsibilities for marketing additional power that may be generated as a result of the WGFP.
Grand County has an interest in the project because Colorado River diversions and several alternative

reservoir sites are located in the county.

PROJECT NEED

Windy Gap Project water is currently diverted from the Colorado
River just downstream of the confluence of the Colorado and
Fraser riversinto the Windy Gap Reservoir (Figure ES-1). From
the reservoir the water is pumped to Granby Reservoir for
storage and conveyance through C-BT Project facilities and
ultimate delivery to Windy Gap Project allottees on the East
Slope. MPWCD’sWindy Gap water is stored in Granby
Reservoir and released to replace stream diversions or ground
water use by contract holders at various locations in Grand and
Summit counties.

The original Windy Gap Project was estimated to deliver about
48,000 acre-feet (AF) of firm annual deliveriesto Windy Gap
allottees and the MPWCD; however, Project Participants have
not been able to rely on Windy Gap water for water deliveries
for two primary reasons:

Purpose and Need

The purpose of the Windy Gap Firming
Project is to deliver a firm annual yield of
about 30,000 AF of water from the existing
Windy Gap Project to meet a portion of the
water deliveries anticipated from the
original Windy Gap Project and to provide
up to 3,000 AF of storage to firm water
deliveries for the Middle Park Water
Conservancy District. Firm water
deliveries from the Windy Gap Project are
needed to meet a portion of the existing
and future demands of the Project
Participants.

e Indry years, the Windy Gap Project has not been able to divert water because more senior water
rights upstream and downstream have a higher priority to divert water and “call out” the more junior
Windy Gap Project water right. In addition, the Windy Gap Project is required to bypass water to
maintain certain minimum streamflows downstream of the Windy Gap diversion dam.

e Granby Reservoir, acomponent of the C-BT Project, is currently the only storage available for Windy
Gap water prior to delivery to Participants. Water conveyed and stored for the C-BT Project has
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priority over water conveyed and stored for
the Windy Gap Project. Thusin wet years,

i when the C-BT system isfull, thereisno
conveyance or storage capacity for Windy
burs et Gap Project water. This prevents the Windy

Gap Project from storing water in some wet
years for use in subsequent dry years.

Figure ES-1. Windy Gap Reservoir facilities.
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Windy Gap
Reservoir =3
Participants in the proposed project have aneed to
firm Windy Gap water deliveriesto meet existing
and future water demands. In 2005, WGFP
Participants had a firm water supply of about 141,000 AF and a demand of about 120,000 AF. Water demand
for East Slope Participantsis projected to increase to about 251,000 AF by 2050 and shortagesin firm yield at
that time would increase to more than 110,000 AF (Table ES-1). Water demand is projected to increase
17,000 AF by 2030 for Grand and Summit county water users partialy served by the MPWCD. While water
conservation is an important strategy used by the Participants to improve the efficiency of water use, extend
supplies, and reduce overall demand, conservation measures will not be sufficient to meet projected water
demands. The WGFP would collectively supply about 10 percent of the projected 2050 East Slope
Participant water supply needs (Figure ES-2) and would contribute to meeting the future demands of Grand
and Summit counties. The source for about 34 percent
of future water suppliesis still unknown. Itis

Figure ES-2. Summary of projected 2050
Participant water supply sour ces.

anticipated that some portion of this future supply will
be realized by increased water conservation, but

additional water supplies will still be needed. Conservation

and/or New é
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PUBLIC AND AGENCY PARTICIPATION 4%
Reclamation provided an early and open process to Bxisting
determine the scope of significant issues to be addressed Water Supply
in the Draft Environmental Impact Statement (DEIS). oo
Prior to initiation of the EIS process and publication of Windy Gap
the Notice of Intent in September 2003, the Subdistrict, Arming

Project

with Reclamation participation, held two public 10%
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Table ES-1. WGFP Participant water supply, demand, and estimated shortage.

Firm Supol Estimated Firm
bartic pply Proj ected 2050 Estimated 2050 Yield under the
ar ticipant from All
o Water Demand Water Shortage Proposed
ur ces (2005) Action**
Broomfield 13,739 24,400 10,661 5,600
Central Weld County Water District 2,786 5,900 3,114 93
Erie 2,145 8,900 6,755 1,840
Evans 9,298 13,300 4,002 455
Fort Lupton 3,538 6,800 3,262 265
Greeley 43,850 78,500 34,650 2,230
L afayette 4,534 8,600 4,066 610
Longmont 30,963 42,300 11,337 4,515
Louisville 5,063 6,900 1,837 825
Loveland 17,792 28,300 10,508 2,075
Little Thompson Water District 5,510 19,100 13,590 1,200
MPWCD NA * NA 429
Platte River Power Authority 0 5,150 5,150 5,050
Superior 1,544 3,300 1,756 1,380
TOTAL 140,762 251,450 110,688 26,567
"Grand and Summit counties project an increase in water demand of 17,000 AF by 2030, with atotal build-out demand of about
32,000 AF.
"V alues rounded.

information meetings in July 2003 to describe the proposed project. Following publication of the Notice of
Intent and during and after three public scoping meetings in September and October 2003, Reclamation
received input from the public, interested organizations, and agencies. An agency scoping meeting also was
held in September 2003 to gather input from federal, state, and local government agencies. Periodic
communication and meetings were held with various agencies and entities over the course of preparation of

the DEIS.

ALTERNATIVES

Following extensive screening of more than 170 different alternatives using National Environmental Policy
Act (NEPA) criteriaand Clean Water Act Section 404(b)(1) guidelines, in cooperation with the Corps, five
alternatives were included for evaluation in the DEIS. The No Action alternative and four action alternatives

are described below.

o Alternative 1 (No Action): Continuation of operations under existing agreements between
Reclamation and the Subdistrict for conveyance of Windy Gap water through C-BT facilities and the

enlargement of Ralph Price Reservoir by the City of Longmont.
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o Alternative 2 (Proposed Action): Chimney Hollow Reservoir (90,000 AF) with prepositioning.
o Alternative 3: Chimney Hollow Reservoir (70,000 AF) and Jasper East Reservoir (20,000 AF).

o Alternative4: Chimney Hollow Reservoir (70,000 AF) and Rockwell/Mueller Creek Reservoir
(20,000 AF).

o Alternative5: Dry Creek Reservoir (60,000 AF) and Rockwell/Mueller Creek Reservoir
(30,000 AF).

Alternative 1 (No Action)

The No Action aternative defines what Participants would do if Reclamation does not approve a new
connection of WGFP facilitiesto C-BT facilities as required for the action alternatives. Under this
alternative, Participants would maximize delivery of Windy Gap water according to their demand, water
rights, availability of storage in Granby Reservoir, and existing Adams Tunnel conveyance constraints. The
City of Longmont would enlarge Ralph Price Reservoir by raising the dam and increasing storage capacity by
13,000 AF (Figure ES-3). Participants that do not have a currently defined storage option would take delivery
of Windy Gap water whenever it is available within the capacity of their existing water systems and delivery
points under the terms of the existing contract between Reclamation and the Subdistrict. Windy Gap
diversions will increase in the future regardless of whether one of the action alternatives isimplemented
because of increased demand.

Figure ES-3. Ralph Price Reservoir enlargement under the No Action Alternative.

"N]  LOCATION MAP

Lyons

1856 kf Loengmont

n
Ralph Price Reservmr t’j‘%iwtb M\w.u

’ :‘6‘ _-\_,/—VIL 4 D Ralph Price Reservoir Dam
] RS i GQ? Ralph Price Reservoir

E 1 Ps\‘g:la {'-. : Enlargement

National Forest

0 2,000 4,000 N

l, {"%2 ———— A

ES-5



EXECUTIVE SUMMARY
WINDY GAP FIRMING PROJECT DRAFT ENVIRONMENTAL IMPACT STATEMENT

Alternative 2 (Proposed Action)

The Proposed Action includes construction of a 90,000 AF
Chimney Hollow Reservoir, along with the ability to store,
or preposition, C-BT water in the new reservoir (Figure ES-
4). Water would be conveyed to Chimney Hollow Reservoir
viaanew pipeline connection to existing East Slope C-BT
facilities. New connections between Chimney Hollow
Reservoir and Carter Lake would allow delivery of water to
Participants using existing infrastructure. No new West
Slope infrastructure would be needed to divert or convey
water to the East Slope.

Prepositioning would involve the use of available Adams
Tunnel capacity to deliver C-BT water into Chimney Hollow
Reservoir to occupy storage space that is not occupied by : LN
Wi ndy Gap water. The dellvery of C-BT water from Granby Ch|mney Hollow Reservo|r Site

Reservoir into Chimney Hollow Reservoir would create

space for Windy Gap water in Granby Reservoir. When Windy Gap water is diverted into Granby Reservoir,
the C-BT water in Chimney Hollow Reservoir would be exchanged for alike amount of Windy Gap water in
Granby Reservoir. Total alowable C-BT storage would not change and the existing C-BT diversions would
not be expanded. If operated in this manner, Chimney Hollow Reservoir would be full most of the time.

Allernative 3

Alternative 3 is a combination of a 70,000 AF Chimney Hollow Reservoir on the East Slope and a 20,000 AF
Jasper East Reservoir on the West Slope (Figure ES-4). A new, 1-mile-long pipeline would connect Jasper
East Reservoir to the existing Windy Gap pipeline that delivers water to Granby Reservoir. The Willow
Creek Pump Station, forebay, and portions of the canal and pipeline would be relocated. The availability of a
new West Slope reservoir would allow water diversions from the existing Windy Gap Reservair to be
delivered to either Jasper East Reservoir or Granby Reservoir. Thus, when Granby Reservoir isfull or the
Adams Tunnel is at capacity, Windy Gap water would be diverted and stored in Jasper East Reservoir until
thereis sufficient capacity to transfer water to Chimney Hollow Reservoir.

Alternative 4

Alternative 4 is a combination of a 70,000 AF Chimney Hollow Reservoir on the East Slope and a 20,000 AF
Rockwell/Mueller Creek Reservoir (Rockwell Reservoir) on the West Slope (Figure ES-4). Deliveriesto and
from Rockwell Reservoir would require a new connection to the existing Windy Gap pump station and a new
3.3-mile-long pipeline to Rockwell Reservoir. Aswith the Jasper East Reservoir site, the availability of a
new West Slope reservoir would allow water diversions from the existing Windy Gap Reservair to be
delivered to either Rockwell Reservoir or Granby Reservoir. When Granby Reservoir is full or the Adams
Tunnel is at capacity, Windy Gap water would be diverted and stored in Rockwell Reservoir until thereis
sufficient capacity to transfer water to Chimney Hollow Reservoir.
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Figure ES-4. Alternative new reservoir sites.
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Alternative 5

Alternative 5 is a combination of a 60,000 AF Dry Creek Reservoir on the East Slope and a 30,000 AF
Rockwell Reservoir on the West Slope (Figure ES-4). Water deliveries to and from Rockwell Reservoir
would require a new pipeline and connection to the existing Windy Gap pump station. A new 3.4-mile-long
pipeline connection to C-BT facilities would convey Windy Gap water to Dry Creek Reservoir. A new 2.1-
mile-long pipeline also would be needed to deliver water from Dry Creek Reservoir to Carter Lake. Aswith
Alternatives 3 and 4, the availability of a new West Slope reservoir would alow water diversions from the
existing Windy Gap Reservoir to be delivered to either Rockwell Reservoir or Granby Reservoir. When
Granby Reservoir isfull or the Adams Tunnel is at capacity, Windy Gap water would be diverted and stored
in Rockwell Reservoir until there is sufficient capacity to transfer water to Chimney Hollow Reservoir.

ENVIRONMENTAL EFFECTS

The WGFP would result in environmental effects to a number of resources. The effects of all of the action
alternatives related to increased water diversions would be similar because similar amounts of water would be
diverted from the Colorado River. The No Action alternative would result in similar, but smaller, effects
because Windy Gap diversions would increase in the future with a higher water demand even though the
enlargement of Ralph Price Reservoir would only increase storage for Windy Gap water by 13,000 AF. This
summary focuses on those resources with the greatest potential impacts. Effects on ground water, geology,
soils, air quality, noise, cultural resources, and visual quality are expected to be minimal and are not discussed
in this summary. Impacts to these resources are discussed in detail in the DEIS. The following sections
summarize the effects to other resources. Proposed mitigation is discussed at the end of this summary.

Surface Water Hydrology

The WGFP would result in increased diversions and reduced flows in the Colorado River below Windy Gap
Reservoir. In many years, the flows would be unchanged, but in wetter years, diversions would increase, with
a corresponding decrease in Colorado River flows. Estimated average annual flow changes from hydrologic
modeling are described below.

o Windy Gap diversions would increase about 7,000 AF per year on average from existing conditions
under the No Action alternative compared to an increase of about 9,500 AF for the Proposed Action,
and an increase of 12,000 AF for the other alternatives (Table ES-2).

e Colorado River average annual flow below Granby Reservoir would decrease about 7 percent (4,000
AF) under the No Action aternative, 15 percent (9,000 AF) under the Proposed Action, and 12 to 13
percent for the other alternatives as aresult of the availability of additional Windy Gap storage and
fewer reservoir spills (Table ES-2).

e Colorado River average annual flow below the Windy Gap diversion would decrease by 8 percent
(12,000 AF) under the No Action alternative compared to a 14 percent (21,000 AF) decrease for the
action alternatives (Table ES-2). The majority of the reductions in flow would occur between May
and August (Figure ES-5) with average monthly flow reductions up to 20 percent for the No Action
aternative, 23 percent for the Proposed Action, and 28 percent for Alternatives 3to 5. The average
monthly percent flow reduction would be greater in wet years. In dry years, there would be no
change in flow from existing conditions.
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Table ES-2. Average annual changesin Colorado River flow and diversions by alternative.

CIE/arenE RINES Windy Gap Colorado River Colorado River
Alternative below Gra_nby Diversions below Windy Gap below Kremmling
Reservoir

AF % AF % AF % AF %

Existing Conditions 59,385 — 36,532 — 151,358 — 701,801 —
Alt 1—-NoAction 55,345 -7 43,573 +19 138,914 -8 689,357 -2
Alt 2—Proposed Action | 50,220 -15 46,084 +26 130,075 -14 680,512 -3
Alt3 52,071 -12 48,052 +32 130,370 -14 680,807 -3
Alt4 52,091 -12 47,997 +31 130,453 -14 680,890 -3
Alt5 51,903 -13 48,483 +33 129,681 -14 680,118 -3

o Below Kremmling and the confluence with the Blue River, Colorado River average annual
streamflow reductions would be about 2 percent (12,000 AF) under the No Action Alternative and 3
percent (21,000 AF) for the action alternatives (Table ES-2).

o Average annua Willow Creek streamflow below Willow Creek Reservoir would decrease by 7
percent (1,400 AF) under the No Action alternative, 14 percent (2,600 AF) for the Proposed Action,
and 12 percent (2,200 AF) for the other alternatives due to changesin Willow Creek Feeder Canal
deliveriesto Granby Reservoir.

e Big Thompson River flows below Lake Estes would increase about 1 percent (450 AF) on average
under the No Action alternative compared to a5 percent increase (3,200 AF) for the Proposed Action,

Figure ES-5. Averagedaily flow in the Colorado River below Windy Gap Reservoir by alternative.
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and less than a 2 percent increase (1,000 AF) for the other alternatives as aresult of the additional
Windy Gap water imports and lower diversions for power generation in the C-BT system.

Streamflow below Participant wastewater treatment plants (WWTPs) would increase from the
discharge of Windy Gap return flows to the Big Thompson River, St. Vrain Creek, Big Dry Creek,
and Coal Creek.

Water levelsin Grand Lake or Shadow Mountain Reservoir would not change under any of the
alternatives.

Granby Reservoir average monthly water levels would decrease from 2 to 3 feet under the No Action
alternative, 5 to 8 feet under the Proposed Action, and 3 to 4 feet under the other alternatives (Figure
ES-6). A seriesof dry years could lower water levels up to 23 feet under the Proposed Action.

Water levelsin Carter Lake would decrease less than 1 foot under al of the alternatives.

Average monthly water levels in Horsetooth Reservoir would not change under the No Action
aternative, would decrease 2 to 6 feet under the Proposed Action, and would decrease O to 2 feet
under the other aternatives.

Windy Gap firm yield would increase from zero under existing conditions to about 26,000 AF under
the Proposed Action and aternatives (Table ES-3). Firm yield under the No Action alternative would
be about 1,200 AF and would not meet the project purpose and need.

Figure ES-6. Granby Reservoir estimated average monthly surface elevation by alternative.
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Stream Morphology and Floodplains

Table ES-3. Windy Gap Firming Project firm

Stream morphology refersto the form and structureof a  yield.

stream, including its channel, banks, floodplain and Condition/Alter native Firm Yield (AF)
drainage area, which could be altered as aresult of Existing Conditions 0
changesin .flow. The upper Colorado River i§ a Alt. 1—No Action 1,229
morphologically stable stream. The changesin flow Alt. 2 — Proposed Action 26,559
expected from the WGFP are not expected to cause Alt 3 25.849
measurable changes to stream morphology or to Al t. 2 25,849
sediment transport and deposition in the Colorado River : :

Alt. 5 26,629

below Windy Gap Reservair.

Under all alternatives, the 2-year peak discharge on the Colorado River at the Hot Sulphur Springs
gage below the Windy Gap diversion would be exceeded about 3 percent of the time, or about 1
percent less frequently than under existing conditions. High volume channel maintenance flows
would also experience aslight decrease in frequency. The projected reduction in the frequency of
peak discharges and channel maintenance flowsis unlikely to significantly affect stream morphol ogy
or change sediment transport or deposition.

Flushing flows in the Colorado River equal to or greater than 450 cfs, which occur about 45 days per
year on average under existing conditions, would decrease to 38 days per year under the No Action
aternative, 36 days under the Proposed Action, and 35 days under the other alternatives. The
reduction in the frequency of flushing flows would remain adequate to transport sediment and prevent
deposition.

Increased flows in East Slope streams below the Participants WWTPs would have minimal effect on
stream morphol ogy.

The potential for flooding along the Colorado River and Willow Creek would decrease and the
potential for flooding along East Slope streams below the Participants WWTPs would increase
slightly.

Surface Water Quality

Water quality impacts from WGFP include changes in the Colorado River below Granby Reservair, in
Willow Creek below Willow Creek Reservoir, and in several East Slope streams, including the Big
Thompson River, St. Vrain Creek, North St. Vrain Creek, Coal Creek, Big Dry Creek, and the Cachela
Poudre River. Potential effects to water quality were also evaluated in the Three Lakes system (Granby
Reservoir, Shadow Mountain Reservoir, and Grand Lake), Carter Lake, and Horsetooth Reservoir, aswell as
the predicted water quality for new reservoirs. Stream and reservoir water quality models were used to
estimate the following water quality effects.

Under average flow conditions for atypical late July day below Windy Gap Reservoir, temperatures
in the Colorado River are predicted to increase 0.5°C under the No Action aternative, 0.6°C for the
Proposed Action, and 0.7°C to 0.8°C for the other aternatives. Thiswould increase the potential for
exceedance of the maximum weekly average temperature standard (18.2°C) for al aternatives.

When Windy Gap diversions reduce Colorado River flow to the 90 cfs minimum flow in late July
(which occurs infrequently), temperatures are predicted to increase about 4°C for al alternatives
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(Figure ES-7). Thiswould increase the potential for exceedance of the maximum weekly average
temperature standard under all alternatives.

FigureES-7. Colorado River predicted average daily stream temper aturesfor July 25 assuming

diversion to the 90 cfs minimum instream flow below Windy Gap Reservoir.
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Ammonia and inorganic phosphorus concentrations in the Colorado River are predicted to increase
and dissolved oxygen (DO) concentrations decrease under al aternatives. Water quality standards
would not be exceeded under average flow conditions, but when Windy Gap diversions reduce flow
to the 90 cfs minimum flow, the DO concentrations is predicted to be less than the spawning standard
for afew miles upstream of the Williams Fork.

Ammonia and some metal concentrations in Willow Creek would increase slightly for all alternatives,
but water quality standards are not expected to be exceeded.

Tota phosphorus concentrations in Granby Reservoir are predicted to increase under all alternatives
and total nitrogen concentrations would increase under the No Action and Proposed Action
aternatives (Table ES-4). Alternatives 3 to 5 would have lower nitrogen levels due to the effects of
storage in aWest Slope Reservoir prior to delivery to Granby Reservoir. Chlorophyll a
concentrations (algae) are predicted to increase under the Proposed Action, but there would be no

Table ES-4. Granby Reservoir predicted water quality changes by alter native compared to existing

conditions.
Parameter A:\tlg:ig\éﬁ L Prp\olggsggtxl;izon Alternative 3 Alternative4 | Alternative5

Total phosphorus (ug/L) +6.3% +12.7% +4.0% +3.2% +1.6%

Total nitrogen (ug/L) +0.3% +0.7% -2.1% -2.8% -3.5%
Chlorophyll a (pg/L) No Change +2.4% No Change No Change No Change
Peak chlorophyll a (ug/L) No Change -1.5% No Change No Change No Change
Secchi-disk depth (m) No Change No Change No Change No Change No Change
Trophic state No Change No Change No Change No Change No Change
Minimum DO (mg/L) -2.2% -4.4% No Change No Change No Change
TSS (mg/L) No Change +4.3% +4.3% +4.3% +4.3%

ES-12




EXECUTIVE SUMMARY

WINDY GAP FIRMING PROJECT DRAFT ENVIRONMENTAL IMPACT STATEMENT

change in water clarity as measured by the Secchi-disk depth for any of the aternatives.

e All aternatives would increase phosphorus concentrations in Shadow Mountain Reservoir; total
nitrogen would increase in Alternatives 1 to 3 and decrease in Alternatives 4 and 5 (Table ES-5).
Chlorophyll a concentrations would increase in Alternatives 1 to 3. Water clarity would not change
in any aternative. Dissolved oxygen would decrease under the Proposed Action and not changein

other aternatives.

Table ES-5. Shadow Mountain Reservoir predicted water quality changes by alter native compared to

existing conditions.

Alternative 1 Alternative 2 . . .
Parameter No Action Proposed Action Alternative 3 Alternative 4 Alternative 5
Total phosphorus (ug/L) +5.6% +11.3% +8.1% +4.8% +3.2%
Total nitrogen (ug/L) +1.1% +1.8% +0.4% -0.7% -1.1%
Chlorophyll a (ug/L) +1.8% +1.8% +1.8% No Change No Change
Peak chlorophyll a (ng/L) +3.4% +6.8% +1.1% No Change -1.1%
Secchi-disk depth (m) No Change No Change No Change No Change No Change
Trophic state No Change No Change No Change No Change No Change
Minimum DO (mg/L) No Change -1.4% No Change No Change No Change
TSS (mg/L) +5.0% +5.0% +5.0% +5.0% +5.0%

e InGrand Lake, total phosphorus concentrations are expected to increase under all aternatives (Table
ES-6). Total nitrogen is expected to increase under the No Action and Proposed Action alternatives.
Chlorophyll a concentrations would increase under all alternatives and Secchi-disk depth would
decrease under all aternatives, except Alternative 5. Dissolved oxygen concentrations would
decrease under al alternatives.

Table ES-6. Grand Lake predicted water quality changes by alter native compar ed to existing

conditions.
Parameter All\ﬁgzig\éﬁ L Pﬂ;gg&’;%ﬂ Alternative 3 Alternative 4 Alternative 5

Total phosphorus (ug/L) +6.0% +12.0% +6.0% +6.0% +4.8%
Total nitrogen (ug/L) +0.4% +1.6% -0.4% -0.4% -0.8%
Chlorophyll a (ug/L) +4.2% +6.1% +4.2% +2.0% +2.0%
Peak chlorophyll a (ng/L) +4.1% +5.4% +1.4% +1.4% No Change
Secchi-disk depth (m) -3.8% -3.8% -3.8% -3.8% No Change
Trophic state No Change No Change No Change No Change No Change
Minimum DO (mg/L) -11.1% -7.4% -5.6% -5.6% -5.6%
TSS (mg/L) No Change +5.6% +5.6% +5.6% No Change

¢ No additional water quality standards would be exceeded at the Three Lakes, but temperature and DO
concentrations would continue to exceed state standards in Granby Reservoir. Lower DO levels
would contribute to continued exceedance of the manganese standard in the Three Lakes.
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¢ Ammoniaconcentrationsin St. Vrain Creek, Big Dry Creek, and Coal Creek would increase under all
of the aternatives. The potentia for exceedance of the water quality standard is possible for some
locations.

e In Carter Lake and Horsetooth Reservair, total phosphorus, total nitrogen, and chlorophyll a
concentrations would increase, and DO concentrations would decrease. Lower DO concentrationsin
Horsetooth Reservoir would contribute to continued exceedance of the manganese standard.

Aquatic Resources

The assessment of effects to fish habitat along the Colorado River was modeled following the concepts of the
Instream Flow Incremental Methodology (IFIM). This approach combines stream hydraulics, habitat use
criteria, and hydrology to predict fish habitat as a function of streamflow. Fish community and fish
populations were assessed based on changes in physical habitat, as well as projected water quality changes
within those systemsin rivers and reservoirs. The changes were compared to the existing conditions to
determine if there would be factors that affect fish populations at the acute or chronic level. Major effects are
summarized below:

e Theamount and frequency of available fish habitat in the Colorado River would decrease under all
aternatives from reductions in streamflow. The greatest change would occur under the action
alternatives, where up to a 24 percent decrease in adult rainbow trout habitat just upstream of the
Williams Fork confluence would occur in 4 out of 10 years. Under the No Action aternative, the
maximum decrease in habitat at this location would be 9 percent in 3 out of 10 years. Effectsto
juvenile rainbow trout and juvenile and adult brown trout would be less under al alternatives. The
greatest reductions in fish habitat would occur during high runoff for afew monthsin the early spring
and summer when Windy Gap diversions occur. A decrease in habitat at this time would have less
impact than changes in flow during other times of the year when Windy Gap does not affect flows
and less habitat is available.

e No adverse impacts to spring spawning rainbow trout or fall spawning brown trout are predicted for
any of the alternatives.

e The potential for exceedance of the aquatic life temperature standard would increase at lower flowsin
the summer, but measurable impacts to fish populations are not expected because flow reductionsin
July and August would be infrequent.

e The amount and frequency of available fish habitat in Willow Creek would decrease from reduced
summer flows.

o Lower water levels and changesin water quality in Granby Reservoir, Carter Lake, and Horsetooth
Reservoir are unlikely to impact fish.

e Increased East Slope streamflows would slightly enhance fish habitat in the Big Thompson River, St.
Vrain Creek, Big Dry Creek, and Coal Creek.

¢ Flow changesin North St. Vrain Creek under the No Action alternative would affect fish habitat both
positively and negatively depending on storage and rel ease from Ralph Price Reservoir.

Vegetation and Wetlands

Permanent effects to vegetation and wetland resources would occur in areas that would be inundated by a
reservoir or located within the footprint of dams, roads, relocated transmission line, or other facilities.
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Temporary effects to vegetation and wetlands from construction of pipelines, staging areas, and other short-
term disturbances would be revegetated following construction.

The enlargement of Ralph Price Reservoir under the No Action alternative would result in aloss of
about 77 acres of forest vegetation. Construction of Chimney Hollow Reservoir would permanently
impact about 790 acres of shrublands, grasslands, and forest vegetation. The other alternatives would
impact about 1,000 to 1,100 acres of mixed vegetation types.

All of the alternatives would result in permanent and temporary impacts to wetlands and other waters
(Table ES-7). Of the action alternatives, the Proposed Action would have the least impact to
wetlands and waters.

TableES-7. Summary of effectsto wetlands and other waters by alter native.

Alternative 1 Alternative 2 . . , . o
Wetlands and No Action Proposed Action Alternative 3 Alternative 4 Alternative 5
Other Waters
Acres
Permanent 0.4 2.9 30.3 9.4-20.0 15.7-28.3
Temporary — 0.2 5.2 3.9-6.9 43-7.3
TOTAL 04 31 355 13.3-26.9 20.0-35.6

"The range in wetland impacts is due to uncertainty about the wetlands present at the Rockwell/Mueller Creek Reservoir
site. Accessto this site was for field survey was denied by the landowners.

Wildlife

The potentia effects on wildlife resources were assessed using information on known populations or suitable
habitat. Permanent impacts to wildlife habitat could occur in areas that would be inundated or permanently
disturbed by project features such as the dam, access roads, and pump stations. Temporary impacts to habitat
from pipelines and staging areas would be reclaimed following construction. Effects to waterbirds and
aquatic and riverine mammals from changes in hydrology were based on potential effectsto riparian
vegetation.

Enlargement of Ralph Price Reservoir would result in the loss of 77 acres of elk and mule deer winter
range and habitat for other terrestrial wildlife species.

Construction of Chimney Hollow Reservoir under the Proposed Action would result in the loss of 810
acres of elk winter range, mule deer winter range and concentration area, and black bear foraging
area. A dightly smaller Chimney Hollow Reservoir under Alternatives 3 and 4 would impact similar
habitats on about 675 acres. Habitat for migratory birds, northern leopard frog, common garter snake,
and other species would be impacted at Chimney Hollow Reservair.

Construction of Jasper East Reservoir would impact about 480 acres of moose and mule deer summer
range and 24 acres of elk winter range. Elk movement in the area could shift as aresult of the new
reservoir.

Construction of Rockwell Reservoir would affect about 312 acres of summer range for moose and
mule deer and 73 acres of elk winter range. About 300 acres of greater sage grouse habitat would be
lost.
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e Construction of Dry Creek Reservoir would result in the loss of about 650 acres of elk and mule deer
winter range.

Threatened and Endangered Species

Federally threatened and endangered species are protected under the Endangered Species Act. Potential direct
and indirect effects to threatened or endangered species were evaluated for each alternative.

o All of the alternatives would result in depletions that affect Colorado River endangered fish
downstream of the Windy Gap diversion. Future Windy Gap depletionsin al alternatives are
expected to be covered by the Recovery Plan for Upper Colorado River endangered fish. Asaresult,
the WGFP would have no effect to the endangered fish speciesif the steps outlined in the Recovery
Plan and Programmatic Biological Opinion are followed.

e Construction of Rockwell Reservoir would result in the loss of less than 10 acres of potentia lynx
habitat.

Land Use and Ownership

Potential effects to existing land ownership were evaluated by overlaying proposed project facilities for each
alternative on land ownership maps. Potential conflicts with local land use regulations were also eval uated
for each of the alternative reservoir sites. Predicted construction traffic volumes and visitor estimates were
used to evaluate short and long-term effects to local traffic.

e Enlargement of Ralph Price Reservoir would occur entirely on City of Longmont property. Traffic
would increase on U.S. 36 and County Road 80 during construction.

e Construction of Chimney Hollow Reservoir would require acquisition or easements on private and
Reclamation land, and relocation of 3.8 miles of Western's transmission line. Traffic would increase
on County Road 18E and County Road 31 during construction. Recreation traffic on County Road
18E would also increase when the reservoir is complete.

e Construction of Jasper East Reservoir would require acquisition of Reclamation managed land and
relocation of the Willow Creek Pump station and a portion of the canal (facilities that are part of the
C-BT Project). County Road 40 to Willow Creek would need to be relocated and a right-of-way
through private land would have to be obtained.

e Construction of Rockwell Reservoir would require acquisition of private land, including four
residences. Bureau of Land Management property would also be affected and realignment of County
Road 57 would be required. Traffic would increase on these county roads and U.S. 40 during
construction.

o Private, state, and Reclamation managed property would be affected by construction of Dry Creek
Reservoir. Three private residences and allama operation would be impacted. Traffic on County
Road 31 would increase during construction.

¢ No elements associated with the construction of alternative reservoirs and facilities were identified
that would directly conflict with local land use plans or other regulations. The review processin
Larimer, Grand, and Boulder Counties would further evaluate the effects of the actions and any
conditions for approval.
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Recreation

Potential recreation effects were based primarily on changesin hydrologic conditions at reservoirs and
streams in the study area. Changesin preferred flows for rafting and kayaking in the Colorado River were
used to evaluate the effect on river recreation.

Potential effects to rafting and kayaking on the Colorado River were evaluated for Byers Canyon below Hot
Sulphur Springs, and in the Big Gore Canyon and Pumphouse reaches of the Colorado River below
Kremmling. Daily hydrologic data from 1950 to 1996 were used to estimate the change in the number of
days when preferred rafting and kayaking flows would occur in these reaches of theriver.

e Therewould be no change in the number of days that flows exceed the minimum kayaking flowsin
Byers Canyon in 29 years of the 47-year study period. Inthe remaining 18 years, there would be an
estimated average decrease of 8 days per year with flows less than the preferred kayaking minimum
of 400 cfs under the No Action alternative and an estimated average of 12 fewer days per year for the
action alternatives.

¢ For Big Gore Canyon, there would be no change from existing conditions in the number of days that
preferred rafting flows of 850 to 1,250 cfs occur for any of the aternatives in 37 years of the 47-year
study period. Preferred rafting flows in Gore Canyon would occur about 24 days less under the No
Action aternative compared to existing conditions over the 47-year study period. Under the
Proposed Action, preferred rafting flows would occur about 23 days less than existing conditions over
the 47 years. On average, this would be about 2.3 days per year with fewer preferred rafting flows
during the 10 years when flows fall outside of the preferred range. The greatest decrease in the
number of dayswith preferred flows for rafting in the driest year would be 11 days under al of the
aternatives. Average monthly flows and preferred flows for rafting are shown in Figure ES-8.

e The number of days preferred kayaking flows between 1,100 and 2,200 cfs occur in Big Gore Canyon
and the Pumphouse reach would not change in 32 years of the 47-year study period for any of the
aternatives. Over the 47-year study period, there would be about 1 more day of preferred kayaking
flows under the No Action alternative and Alternative 4 compared to existing conditions. On average
during the 15 years, when preferred flows are not met, there would be about 1 less day per year in the
preferred rafting flow range under Alternatives 2, 3, and 5. The greatest change in the number of
dayswith preferred flows for kayaking in the driest year would be 15 days fewer under al of the
alternatives, with an increase of up to 7 days with preferred kayaking flows under the No Action
aternative and 6 more days under the Proposed Action.

e Therewould be no change from existing conditions in the number of dayswhen preferred rafting and
kayaking flows in the Pumphouse reach are between 2,000 to 3,000 cfsin 28 years of the 47-year
study period under al alternatives. Over the 47-year period, there would be 6 more days of preferred
flows under the No Action alternative and 20 fewer days under the Proposed Action. On average
during the 19 years where flow changes occur, there would be about 1 less day per year in the
preferred rafting flow range under all of the alternatives The greatest decrease in the preferred flow
rangein asingle year would be 17 days fewer under all of the action alternatives except Alternative 5,
which would have 5 fewer days. The greatest increase in the number of days of preferred flowsin a
year would be 11 days under the No Action aternative compared to an increase of 3 days under the
Proposed Action and 4 to 8 days under the other alternatives.
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Figure ES-8. Average monthly streamflows on the Colorado River through Big
Gore Canyon for rafting.
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No measurable effect to angler user days on the Colorado River or associated economic effects were
identified for any of the alternatives.

Accessto Granby Reservoir boat ramps at Arapaho Bay, Stillwater, and Sunset would diminish in
some months, primarily under the Proposed Action due to lower water levels.

Kayaking opportunitiesin North St. Vrain Creek would be reduced in July under the No Action
aternative.

Access to the South Bay-South boat ramp in Horsetooth Reservoir would be impacted under the
Proposed Action in September and by all alternativesin dry years.

Chimney Hollow Reservoir would provide nonmotorized boating, fishing, and hiking opportunities
under Larimer County management, with 50,000 visitors estimated annually.

No managing agency has been identified for other potential new reservoirs, but recreation
development is possible if a managing entity isfound.

Socioeconomics

Socioeconomic effects evaluated include the cost of alternatives, impact of construction and operation on
employment and spending, and the effects of hydrologic changes to recreation resources, such as boating and
fishing.
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Table ES-8. Project, direct labor, and operation and maintenance costs by alter native.

. Total Project Costs Direct Labor Annual O&M Costs
Alternative
Millions of 2005 dollars
Alternative 1 — No Action $31 $8 No change
Alternative 2 — Proposed Action $223" $47 $0.79
Alternative 3 $240 $49 $1.37
Alternative 4 $252 $52 $1.73
Alternative 5 $288 $60 $2.24

"Cost for Chimney Hollow Reservoir in 2007 dollars has increased 17 percent to $261 million.

Enlargement of Ralph Price Reservoir under the No Action alternative would cost about $31 million
(Table ES-8). The cost of the action alternatives in 2005 dollars, ranges from $223 million for the
Proposed Action to $288 million for Alternative 5.

All of the alternatives would increase local and regional employment and construction-related
spending.

The aternatives would generate additional hydropower revenues ranging from $850,000 for the No
Action alternative to $1.4 million for Alternative 5. Western would use this energy to fill existing
contracts entered into following original construction of the Windy Gap Project.

Hydrologic changes that reduce or increase the number of daysthat preferred flows for boating in the
Colorado River occur, could impact recreation-associated spending. Assuming a decrease in the
number of days of preferred flows resultsin atotal lossin recreation user days, the annualized cost or
benefit to recreational boating based on changes in flow preferences over the 47-year study period is
shown in Table ES-9.

Table ES-9. Annualized cost (-) or benefit (+) from recreational boating on the Colorado River by

alternative.
Alternative Byers Ce_myon Bi'g GoreCanyop Pumphouse

(kayaking) (rafting and kayaking) K ayaking Rafting

Alternative 1 —No Action -$416 -$1,458 +$349 +$2,097

Alternative 2 — Proposed Action -$416 -$1,393 -$1,397 -$6,989

Alternative 3 -$416 -$1,393 -$1,397 -$7,339

Alternative 4 -$416 -$1,151 -$1,048 -$9,437

Alternative 5 -$416 -$1,635 -$349 -$1,747

The economic effect for the worst-case individual year (based on the 47-year study period) when
preferred flows would not be available, would result in aloss of about 429 visitor days for
commercial rafting in Big Gore Canyon with a value of about $31,000. A decrease in the number of
days with preferred kayaking flowsin Big Gore Canyon and Pumphouse would result in the loss of
about 3,375 visitor days with a value of about $246,000. A reduction in preferred flows for rafting in
Pumphouse would result in aloss of 3,875 user days with avalue of $279,000. Thisanalysisisa
“worst case” scenario, which assumes no boating when flows are outside of the preferred range.
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e Some years would have an increase in boating days within the preferred ranges and would result in
675 to 2,475 additional visitor days with a value of $49,275 to $180,675.

CUMULATIVE EFFECTS

Several reasonably foreseeable actions are anticipated to occur regardless of the implementation of any of the
action alternatives or the No Action alternative. Reasonably foreseeable future actions, when combined with
past and present actions and the alternatives evaluated in this EI'S, may result in cumulative effects.
Reasonably foreseeable effects were classified as either water-based or land-based actions that might have
effects overlapping those of the WGFP.

Water-based Reasonably Foreseeable Actions

Denver Water Moffat Collection System Project

Increased water use from population growth in Grand and Summit counties

Reduction of Xcel Energy’s Shoshone Power Plant call

Changesin releases from Williams Fork and Wolford Mountain reservoirs to meet flow
recommendations (10,825 AF of water) for endangered fish

Increase in Wolford Mountain Reservoir contract demand

Expiration of Denver Water’ s contract with Big Lake Ditch in 2013

Climatic change and globa warming (not quantitatively assessed)

Mountain pine beetle killed trees (not quantitatively assessed)

Land-based Reasonably Foreseeable Actions

e Variousresidentia developments near new reservoir sites

o Western's replacement of the transmission line from the Granby Pumping Plant to the Windy Gap
substation

e Larimer County open space development near Chimney Hollow Reservoir

Cumulative Resource Effects

Future implementation of water-based reasonably foreseeable actions would result in changesin the amount
and timing of Colorado River streamflows. In general, less water would be available for diversion by the
WGFP. Firmyield for the Proposed Action would be about 2,500 AF less than under the direct effect model
run (24,000 AF). The hydrologic changes associated with the WGFP would be slightly less than those
described for direct effects because of the lower water diversions. Water quality in the Colorado River from
lower overall flows and increased wastewater discharges upstream of Windy Gap Reservoir would result in
higher ammonia concentrations and possibly lower inorganic phosphorus levels with assumed improvements
in wastewater treatment. Water quality in the Three Lakes, Carter Lake, and Horsetooth Reservoir would be
similar to that under direct effects. Less fish habitat would be available in the Colorado River from the
cumulative decrease in streamflows. Preferred recreational boating flows in the Big Gore Canyon and
Pumphouse reaches of the Colorado River would occur less frequently, primarily because of lower Blue River
flows from increased Denver Water demands. The economic effects of reduced preferred flows for boating
also would be greater than under direct effects. Other resource effects would be similar to those described for
direct effects.
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MITIGATION

The Subdistrict has identified potential mitigation measures to reduce the impacts associated with
implementation of the proposed WGFP. Most of these mitigation measures are applicable to all alternatives,
but several are specific to the Proposed Action as noted. Theinclusion of these mitigation measures does not
imply that all measures listed will be implemented. Several mitigation measures under consideration will
require additional hydrologic and water quality modeling, as well as coordination with cooperating agencies
and other entities to accurately evaluate their value and effectiveness. These additional evaluations will be
conducted between release of the DEIS and preparation of the Final EIS. In addition, it is anticipated that
other mitigation strategies may be identified from the comments received on the DEIS. The Final EIS will
include the mitigation measures that will be implemented for the selected aternative.

To reduce potential drawdowns in Granby Reservoir under the Proposed Action, it may be possible to
modify prepositioning operations to deliver less C-BT or Windy Gap water to Chimney Hollow
Reservoir during dry years. Additional hydrologic evaluations would be conducted to determine if
changesin the timing of water deliveries to the East Slope can reduce impacts to Granby Reservoir
while still meeting the purpose and need for the project.

The Subdistrict will commit to continued participation and funding of the ongoing Nutrient Studies,
with participation and collaboration by Reclamation, Northern Water and Grand County, to better
understand water quality issuesin the Three Lakes system and provide guidance for future
management decisions

The Subdistrict will work with Grand County, the Colorado Division of Wildlife (CDOW), and others
to determine if increasing bypass flows in the Colorado River from the existing minimum flow of 90
cfsto 135 cfswhile Windy Gap is pumping during July and August would result in temperature
reductions downstream of Windy Gap that would measurably benefit the trout fishery. If studies
indicate that increased bypass flows would be effective, the Subdistrict would consider increasing
required bypass flows under certain water supply conditions.

A variety of best management practices will be implemented during and following construction to
reduce erosion, protect water quality, suppress dust and noise, revegetate disturbed areas, and protect
or avoid important wildlife habitat.

All permanent wetland impacts will be replaced by purchasing credit in awetland bank and on-site
wetland creation.

The Subdistrict will participate in the Recovery Program for endangered Colorado River fish.

Opportunities for improvements to aquatic life habitat in the Colorado River and mitigation of
impacts to fish will be coordinated with the CDOW, Grand County and other responsible agencies.

Per an agreement with Larimer County Parks and Open Lands, Chimney Hollow Reservoir will be
managed as open space. A plan for habitat restoration and enhancement, including development of a
sport fishery at Chimney Hollow Reservoir, would be devel oped with Larimer County and CDOW.
Similar agreements would be sought for other reservoir sites.

The Subdistrict will curtail Colorado River diversions during the annual Big Gore Race, typically
held the third week in August, if flows at the Kremmling gage are below 2,200 cfs.
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e Additional evaluation and mitigation for adverse effectsto eligible cultural resources will be
conducted in coordination with Reclamation and the State Historic Preservation Officer.

e Additional specific mitigation measures are discussed in the DEIS.

WHAT’'S NEXT?

Public hearings will be held after release of the DEIS. Thetime, date, and location of future opportunities for
comments will be mailed to those on the Reclamation’s mailing list and will be posted on Reclamation’s
website. Public notice on the availability of the DEIS also will be posted in local newspapers and copies of
the DEIS will be placed in local libraries. Reclamation welcomes all comments during the 60-day comment
period. Written and oral comments may a so be made at the public hearings. Comments on the DEIS can be
sent by:

Mail:  Will Tully, Bureau of Reclamation
11056 West County Rd. 18E
Loveland, CO 80537

Fax:  Will Tully, 970-663-3212
E-mail: wtully@gp.usbr.gov (with Windy Gap Draft EIS Comment as the subject line)

Copies of the DEIS and related documents are available online from Reclamation’ s website at:
http://www.usbr.gov/gp/nepa/quarterly.cfm#ecao

Paper copies of the DEIS may be obtained by calling Kara Lamb at 970-962-4326.
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Acronyms and Abbreviations

ac
AF
APCD
APE
APFR
ARNA
BATHTUB
BESTSM
BLM
BMP
BTWF
CAA
C-BT
cbow
CDPHE
CDSS
CEQ

cfs

ch

Chla

cm
CNHP
Corps
CRWCD
CWCB
CWCWD
dis

DL

DM

DO

EIS

elsp
EPA
ESA

ft

FWS
GCWIN
GW
GWH
gpcd
HOD
HSS

L

LTWD
m

M&E
MBTA
mg

mg/L
MOD
MOU
MPWCD
MWAT

acute

acre-feet

Air Pollution Control Division

Area of potential effect

Alternative Plan Formulation Report
Arapaho National Recreation Area
Water quality model

Boyle Engineering Stream Simulation Model
Bureau of Land Management

Best management practices

Big Thompson Watershed Forum

Clean Air Act

Colorado-Big Thompson Project
Colorado Division of Wildlife

Colorado Department of Public Health and Environment
Colorado Decision Support System Model
Council of Environmental Quality

cubic feet per sect

chronic

chlorophyll a

centimeter

Colorado Natural Heritage Program

U.S. Army Corps of Engineers

Colorado River Water Conservation District
Colorado Water Conservation Board
Central Weld County Water District
dissolved

Detection limit

Daily maximum

Dissolved oxygen

Environmental Impact Statement

early life stage present

Environmental Protection Agency
Endangered Species Act

feet

U.S. Fish and Wildlife Service

Grand County Water Information Network
gigawatts

gigawatt-hourgpcd

gallons per capita per day

hypolimnetic oxygen demand

Hot Sulphur Springs

liter

Little Thompson Water District

meter

Monitoring and Evaluation

Migratory Bird Treaty Act

milligram

milligrams per liter

metalimnetic oxygen demand
Memorandum of Understanding

Middle Park Water Conservancy District
Maximum Weekly Average Temperature



MWAT

N

NAAQS
NCWCD
NEPA
Non-Participants
NRCS
NRHP
NWCCOG
NWI

O&M

P

PACSM
Participants
PBO

Platte River
Reclamation
RFO

ROW

SD

SEO

SHPO

Sp

SU
Subdistrict
T&E

T&O

TCP

TDS

Three Lakes
TKN
TMDL

TN

TOC

TP

TRec

TSI

TSS
USFWS
USGS
WCFC
WD
Western
WGFP
wQCC
WQCD
WWTP
WY

Ho/L
uS

Maximum weekly average temperature
Nitrogen

National Ambient Air Quality Standards
Northern Colorado Water Conservancy District
National Environmental Policy Act

Windy Gap unit holders not participating in the Firming Project
Natural Resources Conservation Service
National Register of Historic Places
Northwest Colorado Council of Governments
National Wetland Inventory

Operation and maintenance

Phosphorus

Platte and Colorado Simulations Model
Windy Gap Firming Project Participants
Programmatic Biological Opinion

Platte River Power Authority

U.S. Bureau of Reclamation

Return flow obligation

Right-of-way

Secchi-disk depth

State Engineers Office

State Historic Preservation Officer
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Standard Unit

Municipal Subdistrict, Northern Colorado Water Conservation District

Threatened and Endangered

Taste and odor

Traditional Cultural Property

Total dissolved solids

Grand Lake, Shadow Mountain Reservoir, and Granby Reservoir
Total Kjeldahl nitrogen

Total Maximum Daily Load

Total Nitrogen

Total organic carbon

Total phosphorus

Total recoverable

Trophic State Index

Total suspended solids

U.S. Fish and Wildlife Service

U.S. Geological Survey

Willow Creek Feeder Canal
Whirling disease

Western Area Power Administration
Windy Gap Firming Project

Water Quality Control Commission
Water Quality Control Division
Wastewater treatment plant

Water Year (October 1 - September 30)
micrograms per liter

microSiemens



CONTENTS

Executive SUMMArY.........cccoovviiiiiincie ES-1
Chapter 1. Purpose and Need............ccccevurennne. 1-1
1.1 Introduction.......ccoceeeeiveiennniee e 1-1
1.2 Windy Gap Firming Project
Participants.......ccccoeveveevieevee e 1-2
1.3 Purpose and Need Statement................ 1-4
1.3.1 Municipal Subdistrict.............. 1-4
1.3.2 Western Area Power
Administration...........c.ccoceeenns 1-4
1.4  Background.........ccccooviviiieniiiniieniene 1-4
1.4.1 Colorado-Big Thompson
Project .....cccooevveviiiiiiscnee, 1-4
1.4.2  Original Windy Gap Project.... 1-5
1.5 Need for the Project .........ccccovvvevvennnne. 1-8
1.5.1 Current Windy Gap Project
Operations ..........ccoceeereivnininns 1-8
1.5.2 Windy Gap Project Delivery
Shortage .......ccoooveveveiiiis 1-9
1.6 Overview of Water Supplies and

1.7

Demand Projections for Project

PartiCipantS.........ccocoovviveneneneienins 1-10
1.6.1  Sources of Water Supply....... 1-11
1.6.2 Water Demand .............ccc... 1-12

1.6.3 Future Water Requirements .. 1-18
Participant Water Supply and

Demands.......c.ccceeeveeiieevee e 1-20
1.7.1  City and County of

Broomfield .........cc.ccooovvvennne. 1-20
1.7.2  Central Weld County Water

DIiStrict......covvrieeie e, 1-21
1.7.3 Townof Erie ....ccccovvernnnne. 1-22
1.74 Cityof Evans.......cccceevvvnnen. 1-23
1.7.5 City of Fort Lupton................ 1-24
1.7.6 City of Greeley.......ccccovevunnee. 1-25
1.7.7 City of Lafayette ................... 1-27
1.7.8 Little Thompson Water

DIiStriCt....ccviireieeieirci e 1-28
1.7.9 City of Longmont.................. 1-29
1.7.10 City of Louisville................... 1-31
1.7.11 City of Loveland ................... 1-32
1.7.12 Middle Park Water

Conservancy District............. 1-33

1.7.13 Platte River Power Authority 1-34

WINDY GAP FIRMING PROJECT EIS



CONTENTS

1.7.14 Town of Superior................... 1-35
1.8 Windy Gap Firming Project
Participant Water Needs...................... 1-36
1.8.1 Projected Shortages in Firm
Yield....oooooiviiiiiieccecciee 1-36
1.8.2 Project Participant Firm Yield
GOoalS ..o 1-37
1.83 Summary.......coiiniennne. 1-39
1.9 Scoping and ISSUES...........ccocvrververennnn. 1-40
1.9.1  SCOPING .oovvvreiriiieieieiceies 1-40
1.9.2 Key Issues Identified for
Analysis in the EIS................. 1-40
1.10 The Decision Process..........cccevueruenee. 1-42
1.10.1 Reclamation Decisions........... 1-42
1.10.2 Senate Document 80 and
Section 14 Analyses............... 1-42
1.10.3 Other Permits and Approvals.1-43
1.10.4 The EIS Process........cc.cceeuune.. 1-43
Chapter 2. Proposed Action and Alternatives ..2-1
2.1 Alternative Selection Process................ 2-2
2.1.1 Development of Alternatives...2-2
2.1.2  Alternative Screening............... 2-3
2.2 Alternative 1—No Action Alternative 2-14
2.2.1  Current Windy Gap Project
Operations........cccocveveereeiinnns 2-14
2.2.2 Participant Operations under
the No Action Alternative......2-15
2.3 Activities Common to All Action
AlternativesS.......occvveee e, 2-18
2.4 Alternative 2—Chimney Hollow
Reservoir (Proposed Action)............... 2-18
2.4.1 Infrastructure.......cccceeveveennnn. 2-19
2.4.2  Operations.........ccoevrervervennn 2-24
2.4.3  Construction Program............ 2-25
244 COSt..ccviecieieiencece e 2-25
2.4.5 Public Access and Recreation 2-25
2.5 Alternative 3—Chimney Hollow

Reservoir and Jasper East Reservoir...2-26

2.5.1 Infrastructure.........ccocoevveenneen. 2-26
2.5.2  Operations.......c..ccoevrvrvervennn. 2-30
2.5.3 Construction Program............ 2-30
254 COSt.ccoiiieeiiiiiee e, 2-31
2.5.5 Public Access and Recreation 2-31

2.6  Alternative 4—Chimney Hollow
Reservoir and Rockwell/Mueller
Creek RESErvoir......cccoeveveivevcveeenen, 2-31
2.6.1 Infrastructure........ccccoevvvenneen. 2-32
2.6.2  Operations........cccoevvrerennennns 2-34
2.6.3  Construction Program ........... 2-35
2.6.4  COSt..ccoeiiiiieiiecece e, 2-35
2.6.5 Public Access and Recreation 2-36
2.7  Alternative 5—Dry Creek Reservoir
and Rockwell/Mueller Creek
RESEIVOIN ..ot 2-36
2.7.1 Infrastructure........cccoevveneen. 2-36
2.7.2  OperationsS........cccoeeveveerrneenne. 2-40
2.7.3 Construction........ccccceeveeennennn 2-40
2.7.4  COSt.ocoviiiiiiiiieeeeeeeeee e, 2-41
2.7.5 Public Access and Recreation2-41
2.8 Determination of Reasonably
Foreseeable Actions .........c.ccccveeeunene 2-41
2.8.1 Identifying Reasonably
Foreseeable Actions.............. 2-41
2.8.2 Reasonably Foreseeable
ACLIONS ..o, 2-42
2.8.3  Actions Not Considered
Reasonably Foreseeable........ 2-45
2.9 Identification of Reclamation’s
Preferred Alternative............ccccceuee.. 2-45
2.10 SUMMAIY ..oooiieece e 2-45
2.10.1 Comparison of Alternative
Features.........cccoevveeeviinecennnnn, 2-45
2.10.2 Comparison of Alternative
IMPactS.....ccooeveerieie e 2-46
Chapter 3. Affected Environment and
Environmental Consequences..........c.ccocvveruennen. 3-1
3.1 Introduction..........ccccveveieiiiiiccieec, 3-1
3.2 Description of the Affected
Environment........cccccooeveeeeeieie e, 3-1
3.3 Determination of Environmental
EFfeCtS v, 3-2
3.4 Area of Potential Effect............c.......... 3-3
3.5 Surface Water Hydrology.........c........... 3-3
3.5.1 Affected Environment............. 3-3
3.5.2 Environmental Effects........... 3-13
3.5.3 Cumulative Effects................ 3-42
3.5.4 Proposed Mitigation.............. 3-55
3.5.5 Unavoidable Adverse Effects 3-55

WINDY GAP FIRMING PROJECT EIS



CONTENTS

3.6  Ground Water.........cccevvevreeieeireerenne. 3-55 3.13.2 Environmental Effects......... 3-193
3.6.1 Affected Environment............ 3-55 3.13.3 Cumulative Effects.............. 3-196
3.6.2  Environmental Effects............ 3-56 3.13.4 Proposed Mitigation............ 3-197
3.6.3 Cumulative Effects................. 3-59 3.13.5 Unavoidable Adverse Effects3-197
3.6.4 Proposed Mitigation............... 3-59 3.14 Geology ....cccceoveeiiiiiiniieeee 3-197
3.6.5 Unavoidable Adverse Effects.3-59 3.14.1 Affected Environment......... 3-197

3.7 Stream Morphology and Floodplains..3-59 3.14.2 Environmental Effects......... 3-199
3.7.1  Affected Environment............ 3-59 3.14.3 Cumulative Effects.............. 3-200
3.7.2  Environmental Effects............ 3-61 3.14.4 Proposed Mitigation............ 3-201
3.7.3 Cumulative Effects................. 3-65 3.14.5 Unavoidable Adverse Effects3-201
3.7.4  Proposed Mitigation............... 3-65 315 SOIlS i 3-201
3.7.5 Unavoidable Adverse Effects.3-65 3.15.1 Affected Environment......... 3-201

3.8  Surface Water Quality.........c..ccccueeenee. 3-65 3.15.2 Environmental Effects......... 3-203
3.8.1 Affected Environment............ 3-65 3.15.3 Cumulative Effects.............. 3-209
3.8.2  Environmental Effects............ 3-86 3.15.4 Proposed Mitigation............ 3-209
3.8.3 Cumulative Effects............... 3-115 3.15.5 Unavoidable Adverse Effects3-209
3.8.4 Proposed Mitigation............. 3-129 3.16 AirQuality ....cccevvevveieiiireieeieeeen, 3-209
3.8.5 Unavoidable Adverse Effects3-129 3.16.1 Affected Environment......... 3-209

3.9 Aquatic RESOUICES........cccovrerrerienene 3-129 3.16.2 Environmental Effects......... 3-210
3.9.1 Affected Environment.......... 3-129 3.16.3 Cumulative Effects.............. 3-212
3.9.2 Environmental Effects.......... 3-134 3.16.4 Proposed Mitigation............ 3-212
3.9.3 Cumulative Effects............... 3-143 3.16.5 Unavoidable Adverse Effects3-212
3.9.4 Proposed Mitigation............. 3-145 3.17 NOISE .o 3-212
3.9.5 Unavoidable Adverse Effects3-145 3.17.1 Affected Environment......... 3-212

3.10 Vegetation .........cccceeeeeeneneniniennenn 3-147 3.17.2 Environmental Effects......... 3-213
3.10.1 Affected Environment.......... 3-147 3.17.3 Cumulative Effects.............. 3-215
3.10.2 Environmental Effects.......... 3-150 3.17.4 Proposed Mitigation............ 3-215
3.10.3 Cumulative Effects............... 3-158 3.17.5 Unavoidable Adverse Effects3-216
3.10.4 Proposed Mitigation............. 3-161 3.18 Land USE .....cccoovveviieiriciiciiciee 3-216
3.10.5 Unavoidable Adverse Effects3-161 3.18.1 Affected Environment......... 3-216

3.11 Wetlands and Other Waters .............. 3-162 3.18.2 Environmental Effects......... 3-223
3.11.1 Affected Environment.......... 3-162 3.18.3 Cumulative Effects.............. 3-229
3.11.2 Environmental Effects.......... 3-165 3.18.4 Proposed Mitigation............ 3-229
3.11.3 Cumulative Effects............... 3-168 3.18.5 Unavoidable Adverse Effects3-230
3.11.4 Proposed Mitigation............. 3-169 3.19 ReCreation ........ccocoveverveieniinenenenas 3-230
3.11.5 Unavoidable Adverse Effects3-169 3.19.1 Affected Environment......... 3-230

3.12 Wildlife ..o, 3-169 3.19.2 Environmental Effects......... 3-235
3.12.1 Affected Environment.......... 3-169 3.19.3 Cumulative Effects.............. 3-246
3.12.2 Environmental Effects.......... 3-179 3.19.4 Proposed Mitigation............ 3-253
3.12.3 Cumulative Effects............... 3-186 3.19.5 Unavoidable Adverse Effects3-253
3.12.4 Proposed Mitigation............. 3-189 3.20 Cultural Resources.........ccceevverurnnen. 3-254
3.12.5 Unavoidable Adverse Effects3-190 3.20.1 Affected Environment......... 3-254

3.13 Threatened and Endangered Species.3-190 3.20.2 Environmental Effects......... 3-260
3.13.1 Affected Environment.......... 3-190 3.20.3 Cumulative Effects.............. 3-263

WINDY GAP FIRMING PROJECT EIS iii



CONTENTS

3.20.4 Proposed Mitigation............. 3-263
3.20.5 Unavoidable Adverse Effects3-264
3.21 Visual Quality .......ccccevvevevnrierienne 3-265

3.21.1 Affected Environment.......... 3-265
3.21.2 Environmental Effects.......... 3-266

3.21.3 Cumulative Effects............... 3-269
3.21.4 Proposed Mitigation............. 3-272
3.21.5 Unavoidable Adverse Effects3-272
3.22 SOCI0ECONOMICS ...veeeveeecrreeerieeenreeae, 3-272

3.22.1 Affected Environment.......... 3-272
3.22.2 Environmental Effects.......... 3-276
3.22.3 Cumulative Effects............... 3-286
3.22.4 Proposed Mitigation............. 3-290
3.22.5 Unavoidable Adverse Effects3-290

3.23 Relationship between Short-Term
Uses of the Environment and Long-

Term Productivity .........cccevevvevieenane. 3-290
3.24 Irreversible or Irretrievable
Commitment of Resources................ 3-291
3.25 Mitigation Summary .........c.cc.cceernene. 3-292
3.25.1 Water Resources .................. 3-292
3.25.2 Ground Water..........c...c........ 3-292
3.25.3 Stream Morphology and
Floodplains........c.ccccoevevuennenn. 3-292
3.25.4 Water Quality..........ccovenenen. 3-292
3.25.5 Agquatic Resources ............... 3-293
3.25.6 Wildlife.....o.cooevvevviiiiienne, 3-293
3.25.7 Threatened and Endangered
SPECIES v 3-293
3.25.8 Geology.....ccocevveiveviininiienns 3-293
3.25.9 SOils ..o, 3-293
3.25.10 Air Quality ......cccoveevvviriiennn 3-294
3.25.11 NOISE .eccvvevveevee e 3-294
3.25.12 Land USE.....ceoeevveevvirinn, 3-294
3.25.13 Recreation .........ccccceveeennenne. 3-294
3.25.14 Cultural Resources............... 3-294
3.25.15 Socioeconomics ................... 3-296
Chapter 4. Consultation and Coordination.......4-1
4.1 Public SCOPING ..cvvvviiiiiriiicccc 4-1
4.1.1 Public Scoping Outreach
ACtIVItIES . 4-1
4.1.2 Agency Scoping Meeting......... 4-2
4.1.3 Agency Consultation................ 4-2

4.1.4  Future Planned Outreach
Activities and Commenting

onthe DEIS......c.ccoovvevnienne 4-2
4.2 Consultation .........ccccceveveiniiieneneenen, 4-3
4.3  Distribution LiSt .......cccccoocviiviiiiriiennne 4-5
4.3.1 Federal Agencies.........c.c....... 4-5
4.3.2 Native American
Organizations .........ccceeevevvvennen. 4-5
4.3.3 State AQencies..........ccceevernennn. 4-5
4.3.4 Local Agencies.......c.cceoerenenn 4-5
4.3.5 Elected Officials........c...cc........ 4-6
4.3.6  Organizations and Private
Individuals..........ccoooooiiinnnns 4-7
4.4 PreParerS....cccocoiiieeiieerieeinieeeseeeseneans 4-8
Chapter 5. References ..........ccovviviereiveinsnnnn. 5-1
GlOSSANY ..ot GL-1
INAEX i IN-1
APPENDICES
Appendix A Hydrologic Model Output:
Streamflow and Reservoir Data................... A-1
Appendix B Section 404(b)(1) Analysis Windy
Gap Firming Project.........cccooveevviieieinennen B-1
TABLES

Table 1-1. Summary of Participant 2005 annual
firm water supply (potable and
NONPOLAbIE). ....eeeiieeee e 1-11

Table 1-2. Total water deliveries and raw water
requirements for WGFP Participants, 1998
£0 2003 oo 1-14

Table 1-3. Potable water use in gallons per
capita per day for WGFP Participants,

1998 10 2003.1 ..o 1-16
Table 1-4. WGFP Participant total projected
future raw water requirements. .................. 1-18

Table 1-5. Projected cumulative surplus or
shortage (-) in firm annual yield for Windy

Gap Participants. .........ccoceveveveevcevieiesnns 1-38
Table 1-6. Project Participant Windy Gap units,

storage request, and firm yield goals.......... 1-39
Table 1-7. Environmental compliance

FEQUITEMENTS. ....ocveiieiiecieee e 1-44
Table 2-1. Reservoir alternatives remaining

following Level 1 screening........c.cccccveneenee. 2-5
Table 2-2. Level 2 alternative screening.............. 2-7

WINDY GAP FIRMING PROJECT EIS



CONTENTS

Table 2-3. Western’s Standard Construction

Mitigation Measures. .......c.cccceeveverveeerenne. 2-22
Table 2-4. Actions not considered reasonably

foreseeable. ..o 2-49
Table 2-5. Comparison of Action Alternative

TEALUIES. ..o 2-54
Table 2-6. Comparison of direct and indirect

effects by alternative..........ccccoeveviviiiennnn, 2-56
Table 2-7. Comparison of cumulative effects by

alternative.........ococeveee e 2-67

Table 3-1. Modeled average annual C-BT and
Windy Gap spills for existing conditions
and the alternatives. ...........cccoovivenenennnn. 3-17

Table 3-2. Comparison of average annual flow
and diversion amounts (AF) at key
[OCALIONS. ...ovviice e 3-19

Table 3-3. Comparison of average annual dry
year flow and diversion amounts (AF) at
key 10Cations. .........cceveveeninin e 3-20

Table 3-4. Comparison of average annual wet
year flow and diversion amount (AF) at
key 10cations. .......cccccceveveevie v, 3-21

Table 3-5. Comparison of net annual C-BT
power generation between alternatives. ......3-25

Table 3-6. Colorado River above Windy Gap —
daily flow changes compared to existing
CONditioNS......cooveiiiiice e 3-26

Table 3-7. Number of days flows below the
Windy Gap diversion would be less than
100 cfs over the 47-year study period as a
result of Windy Gap pumping............c........ 3-27

Table 3-8. Colorado River below Windy Gap
(Hot Sulphur Springs to Kremmling) —
daily flow changes compared to existing
conditions from May to August. ................. 3-29
Table 3-9. North St. Vrain Creek and St. Vrain

Creek average monthly streamflow under
the No Action alternative. ..........cc.ccccerenee. 3-32

Table 3-10. East Slope streamflow increases
from Windy Gap return flows under the No
Action alternative..........cccceevviveienriieiee, 3-33

Table 3-11. East Slope streamflow increases
from Windy Gap return flows under

Table 3-13. Windy Gap Firming Project
Participant firm yield for the Proposed
ACHON. ..o 3-41

Table 3-14. Cumulative effects — comparison of
average annual year flow and diversion
amounts (AF) at key locations. .................. 3-43

Table 3-15. Cumulative effects — comparison of
average annual dry year flow and diversion
amounts (AF) at key locations. .................. 3-44

Table 3-16. Cumulative effects — comparison of
average annual wet year flows and
diversion amounts (AF) at key locations. .. 3-45

Table 3-17. Comparison of net C-BT
hydropower generation between
alternatives—cumulative effects................ 3-49

Table 3-18. Colorado River below Windy Gap
(Hot Sulphur Springs) — daily flow changes
compared to existing conditions from May
tO AUQUSE. ..o 3-51
Table 3-19. Colorado River below Windy Gap
(Kremmling) — daily flow changes
compared to existing conditions from May
T0 AUQUSL. ..evevviecieciceeee e 3-52
Table 3-20. Windy Gap Participant demand,
average yield, and firm yield—cumulative
EFTECES. o 3-54
Table 3-21. Windy Gap Firming Project
Participant firm yield for the Proposed

Action—cumulative effects. ...........ccceue.ee. 3-54
Table 3-22. Flushing flows in Colorado River

below Windy Gap Reservoir...........c..c...... 3-62
Table 3-23. Colorado River historical water

quality values at three locations. ................ 3-67
Table 3-24. Willow Creek historical water

quality ValUEsS. .......ccoovrviiiiniic e 3-68
Table 3-25. Physical characteristics of Granby

RESEIVOIT. ..o 3-70

Table 3-26. Comparison of key water quality
standards for Granby Reservoir under

existing conditions. .......c.cccceeveeeieeveeneennnn, 3-71
Table 3-27. Physical characteristics of Shadow
Mountain ReSErvoir.........ccccovvvvveveieieene. 3-72

Table 3-28. Comparison of key water quality

Alternatives 2, 3,4, and 5. .......ocoovevveinennn. 3-34 standards for Shadow Mountain Reservoir
Table 3_12 Wlndy Gap Participant demand, Under EXIStIng Condltlons. .......................... 3'73
average, and firm yield. ............cc.ccoeeeene, 3-41 Table 3-29. Physical characteristics of Grand
LaKe...ooi i 3-75
WINDY GAP FIRMING PROJECT EIS v



CONTENTS

Table 3-30. Comparison of key water quality
standards for Grand Lake under existing

CONAILIONS. ..o 3-76
Table 3-31. Big Thompson River historical

water quality. ......ccocevevovii e 3-77
Table 3-32. North St. Vrain and St. Vrain Creek

historical water quality........c...c.ccccceevvnennen. 3-78
Table 3-33. Big Dry Creek historical water

QUAITEY. oo 3-79

Table 3-34. Coal Creek historical water quality.3-79
Table 3-35. Physical characteristics of Ralph

Price ReSErvoir.......cccccvvvveiieevee e e s 3-80
Table 3-36. Cache la Poudre River historical

water quality. ..o 3-80
Table 3-37. Physical characteristics of Carter

LaKe. wooiieee e 3-81

Table 3-38. Comparison of key water quality
standards for Carter Lake under existing

CoNditions.......cccvveiiiiie e 3-82
Table 3-39. Physical characteristics of
Horsetooth ReServoir. ........ccccoevevvrveverinnee. 3-83

Table 3-40. Comparison of key water quality
standards for Horsetooth Reservoir under
existing conditions. ..........cccoevevivvnieeneeninenn 3-84

Table 3-41. Reservoir status on 2008 303(d)
List and 2008 Monitoring and Evaluation
LSt o 3-85

Table 3-42. Numeric standards for the upper
Colorado River and its tributaries, from
below Granby Reservoir to the Roaring
FOrK RIVET. ..o 3-87

Table 3-43. Numeric standards for the East
Slope streams (except North St. Vrain
Creek and the Big Thompson River above
Home Supply Canal).........ccccoevvevieinnnnnne 3-89

Table 3-44. Numeric standards for North St.
Vrain Creek and the Big Thompson River
above Big Barnes Ditch. ..........c.ccocevenenne. 3-90

Table 3-45. Common chlorophyll a, Secchi-

disk, and total phosphorus values by

trophic State. ... 3-93
Table 3-46. Willow Creek average monthly

ammonia, iron, and copper concentrations.3-101
Table 3-47. Estimated average annual nutrient

load into the Three Lakes System for

existing conditions (based on 1975 to 1989
hydrology).......cocoovviriniiiecce 3-103

Table 3-48. Estimated additional total
phosphorus load into the Three Lakes
System for alternatives over existing
conditions (based on 1975 to 1989
hydrology)......ccccoovviriiiiieeecee 3-104
Table 3-49. Estimated additional total nitrogen

load into the Three Lakes System for
alternatives over existing conditions (based

on 1975 to 1989 hydrology).........c.ccecveuene 3-104
Table 3-50. Average predicted water quality for
Granby ReServoir. .......ccceevvvievenesneienn 3-105

Table 3-51. Granby Reservoir predicted water
quality changes by alternative compared to

existing conditions. ..........ccccevevvereiiniennns 3-105
Table 3-52. Average predicted water quality for
Shadow Mountain Reservoir..................... 3-106

Table 3-53. Shadow Mountain Reservoir
predicted water quality changes by
alternative compared to existing

CONAITIONS. ..o 3-106
Table 3-54. Average predicted water quality for
Grand Lake..........ccooviiienenenceeieens 3-108

Table 3-55. Grand Lake predicted water quality
changes by alternative compared to
existing conditions. ..........cccocveevevereenene, 3-108

Table 3-56. Average predicted water quality for
Jasper RESEIVOIr. .....c.cccceevevevveieie e, 3-108

Table 3-57. Average predicted water quality for
Rockwell ReServoir. ........cccovvvevevveiennns 3-109

Table 3-58. Big Thompson River average
ammonia and copper concentrations in
October below the Loveland WWTP....... 3-109

Table 3-59. St. Vrain Creek average changes in
ammonia concentrations in October below
the Longmont WWTP under all of the
WGFP alternatives. .........cccceveveeiveeineenns 3-111

Table 3-60. St. Vrain Creek average changes in
ammonia concentrations in October below
the St. Vrain WWTP under the No Action
alternative. .......c.coceveveee e 3-111

Table 3-61. Big Dry Creek average changes in
ammonia, iron, and manganese
concentrations in October below the
Broomfield WWTP under all of the WGFP
alternatives. ........ccocveveee e 3-111

Vi

WINDY GAP FIRMING PROJECT EIS



CONTENTS

Table 3-62. Cache la Poudre River average
changes in ammonia and copper
concentrations below Greeley’s WWTP

under all of the WGFP alternatives........... 3-112
Table 3-63. Average predicted water quality for
Ralph Price Reservoir. .........c.ccocovvvernenne. 3-112
Table 3-64. Average nutrient load through the
Adams Tunnel........cccooveveveiiviicircene 3-113
Table 3-65. Average predicted water quality for
Carter Lake. ......ccooovveieiiieeneee e 3-113

Table 3-66. Carter Lake predicted water quality
changes by alternative compared to

existing conditions. ..........c.ccoeeveeiieieenennn 3-113
Table 3-67. Average predicted water quality for
Horsetooth ReServoir. ..........ccocevvveieciennnns 3-114

Table 3-68. Horsetooth Reservoir predicted
water quality changes by alternative
compared to existing conditions. .............. 3-114

Table 3-69. Average predicted water quality for
Chimney Hollow Reservoir. ........c...c.c...... 3-115

Table 3-70. Average predicted water quality for
Dry Creek ReServoir. .........cccoevevveieennnnn, 3-115

Table 3-71. Fraser River nutrient concentration
outflow for July 25—cumulative effects. .3-115

Table 3-72. Total phosphorus load delivered to
Granby Reservoir from Willow Creek
Reservoir, Windy Gap Reservoir, and
Rockwell Creek Reservoir—cumulative
EFTECES. i 3-116

Table 3-73. Total nitrogen load delivered to
Granby Reservoir from Willow Creek
Reservoir, Windy Gap Reservoir, and
Rockwell Creek Reservoir—cumulative
EFTECES. . 3-116

Table 3-74. Willow Creek average monthly
ammonia, iron, and copper
concentrations—cumulative effects.......... 3-121

Table 3-75. Average predicted water quality for
Granby Reservoir—cumulative effects.....3-122

Table 3-76. Granby Reservoir predicted water
quality changes by alternative compared to
existing conditions—cumulative effects...3-122

Table 3-77. Average predicted water quality for
Shadow Mountain—cumulative effects....3-123

Table 3-78. Shadow Mountain predicted water
quality changes by alternative compared to
existing conditions—cumulative effects...3-123

Table 3-79. Average predicted water quality for
Grand Lake—cumulative effects. ............ 3-124

Table 3-80. Grand Lake predicted water quality
changes by alternative compared to
existing conditions—cumulative effects.. 3-124

Table 3-81. Average predicted water quality for
Rockwell/Mueller Creek Reservoir—
cumulative effects. ........ccoccevvvveiriiinenns 3-125

Table 3-82. Average predicted water quality for
Ralph Price Reservoir—cumulative effects.3-126

Table 3-83. Average nutrient load through the

Adams Tunnel—cumulative effects......... 3-127
Table 3-84. Average predicted water quality for
Carter Lake—cumulative effects.............. 3-127

Table 3-85. Carter Lake predicted water quality
changes by alternative compared to
existing conditions—cumulative effects.. 3-127

Table 3-86. Average predicted water quality for
Horsetooth Reservoir—cumulative effects.3-128

Table 3-87. Horsetooth Reservoir predicted
water quality changes by alternative
compared to existing conditions—
cumulative effects. ........ccccevvvviveiiiiiinennn 3-128

Table 3-88. Average predicted water quality for
Chimney Hollow Reservoir—cumulative
EFTECES. o 3-128

Table 3-89. Average predicted water quality for
Dry Creek Reservoir—cumulative effects.3-129

Table 3-90. Summary of fish habitat changes in
the Colorado River and Willow Creek in
average water years for rainbow and brown
EOUL. .o 3-139

Table 3-91. Summary of fish habitat changes in
the Colorado River and Willow Creek in
wet water years for rainbow and brown
TrOUL. o 3-139

Table 3-92. Summary of stream water quality
changes relevant to potential fish impacts.3-141

Table 3-93. Thermal tolerance of rainbow trout,
brown trout, and longnose dace. .............. 3-141

Table 3-94. Summary of cumulative effects to
fish habitat in the Colorado River and
Willow Creek in average water years for
rainbow and brown trout...............c.ccc.e... 3-144

Table 3-95. Summary of cumulative effects to
fish habitat in the Colorado River and

WINDY GAP FIRMING PROJECT EIS

vii



CONTENTS

Willow Creek in wet water years for
rainbow and brown trout..............c..ccce..... 3-144

Table 3-96. Summary of cumulative effects to
fish habitat in the Colorado River and
Willow Creek in dry water years for
rainbow and brown trout..............ccccecuenee. 3-146

Table 3-97. Alternative 1—Direct effects to
vegetation cover types at Ralph Price
RESEIVOIN. ..coee e 3-151

Table 3-98. Alternative 2—Direct effects to
vegetation cover types at Chimney Hollow
RESEIVOIN. oottt 3-152

Table 3-99. Alternative 3—Direct effects to
vegetation cover types at Chimney Hollow
Reservoir (70,000) and Jasper East
RESEIVOIT. ..o 3-153

Table 3-100. Alternative 4—Direct effects to
vegetation cover types at Chimney Hollow
Reservoir (70,000) and Rockwell/Mueller
Creek RESEIVOIr. ...ccoveecieeciecciee e 3-154

Table 3-101. Alternative 5-Direct effects to
vegetation cover types at Dry Creek
Reservoir and Rockwell/Mueller Creek

Reservoir (30,000 AF). .....ccccoeevvevviieinenne. 3-154
Table 3-102. Summary of direct effects to
VEQELAtION. ...veeicce e 3-155

Table 3-103. Summary of wetland effects........ 3-165

Table 3-104. Summary of effects to other
WALETS. ..ttt 3-166

Table 3-105. State endangered, threatened, and
species of concern potentially occurring in
the Study areas.........c.ccocevevvieviinineneiens 3-171

Table 3-106. CNHP-tracked species potentially
occurring in the West and East Slope study
ATBAS. .eveeueeete et et ettt 3-175

Table 3-107. Federally listed threatened and
endangered species in Boulder, Larimer,
and Grand counties potentially occurring in
the study areas...........ccoevvevvieiiiiieicee 3-191
Table 3-108. Summary of effects determination

for federally listed threatened and
endangered species by alternative............. 3-195

Table 3-109. Maximum noise levels by sound
source for Boulder and Larimer counties..3-212

Table 3-110. Distance attenuation for
CONSEIUCEION NOISE. .vvvveivveeee e 3-213

Table 3-111. Existing traffic and capacity near
Chimney Hollow and Dry Creek

TESEIVOINS. ..evievieitieieeie sttt 3-220
Table 3-112. Current land ownership at
potential reservoir Sites. ........cccoevvevvrnenne 3-225

Table 3-113. Three Lakes boating facilities. ... 3-230

Table 3-114. Colorado River boating flows for
Gore Canyon and Pumphouse.................. 3-231

Table 3-115. Total annual commercial boating
and fishing visitor days (1999-2005) in the
Pumphouse and Gore Canyon section of

the Colorado RiVer. .......cccccooevvieennine 3-233
Table 3-116. Average monthly changes in
Granby Reservoir surface area. ................ 3-236

Table 3-117. Comparison of preferred boating
flow days (flows above 400 cfs) in Byers
Canyon (June 1 through July 26) between
existing conditions and the alternatives. .. 3-238

Table 3-118. Average monthly changes to
Colorado River flows in Gore Canyon to
State Bridge.......cccoevvvviiieeneccec e 3-239

Table 3-119. Comparison of preferred rafting
flow days (850 to 1,250 cfs) in Big Gore
Canyon between existing conditions and
the alternatives in August.............ccocoevennes 3-240

Table 3-120. Comparison of preferred kayaking
flow days (400 to 2,200 cfs) in Big Gore
Canyon and Pumphouse to State Bridge
between existing conditions and the
alternatives in AUQUSL...........cccoevrvreriennen. 3-241

Table 3-121. Comparison of preferred kayaking
flow days (1,100 to 2,200 cfs) in Big Gore
Canyon and Pumphouse to State Bridge
between existing conditions and the
alternatives from June to August. ............ 3-242

Table 3-122. Comparison of preferred rafting
and kayaking flow days (400 to 3,000 cfs)
from Pumphouse to State Bridge between
existing conditions and the alternatives for
June through August. .........cccoovvnininenn, 3-243

Table 3-123. Comparison of preferred rafting
flow days (2,000 to 3,000 cfs) from
Pumphouse to State Bridge between
existing conditions and the alternatives for
June through August. ..........ccocevvniiinen, 3-244

Table 3-124. Comparison of preferred kayaking
flow days (flows above 400 cfs) in Byers

viii

WINDY GAP FIRMING PROJECT EIS



CONTENTS

Canyon (June 1 through July 26) between
existing conditions and the alternatives—
cumulative effects. ........cccovvvvveriiiieiee 3-247

Table 3-125. Average monthly changes to
Colorado River Flow for Big Gore
Canyon—cumulative effects..................... 3-248

Table 3-126. Comparison of preferred rafting
flow days (850 to 1,250 cfs) in Big Gore
Canyon between existing conditions and
the alternatives in August—cumulative
effeCtS. v 3-249

Table 3-127. Comparison of preferred kayaking
flow days (400 to 2,200 cfs) in Big Gore
Canyon and Pumphouse to State Bridge
between existing conditions and the
alternatives in August—cumulative effects.3-250

Table 3-128. Comparison of preferred kayaking
flow days (1,100 to 2,200 cfs) in Big Gore
Canyon and Pumphouse to State Bridge
between existing conditions and the
alternatives from June to August—
cumulative effects. ......cccccovvvrveriiieie e 3-250

Table 3-129. Comparison of preferred rafting
and kayaking flow days (400 to 3,000 cfs)
from Pumphouse to State Bridge between
existing conditions and the alternatives for
June through August—cumulative effects.3-251

Table 3-130. Comparison of preferred rafting
flow days (2,000 to 3,000 cfs) from
Pumphouse to State Bridge between
existing conditions and the alternatives for
June through August—cumulative effects.3-252

Table 3-131. Eligible or potentially eligible
cultural sites within the Ralph Price/Button
Rock Reservoir APE..........cccocvvniiieniennnn. 3-256

Table 3-132. Eligible or potentially eligible
cultural sites within the Chimney Hollow
Reservoir APE. ... 3-257
Table 3-133. Eligible or potentially eligible
cultural sites within the Dry Creek
Reservoir APE. ... 3-258

Table 3-134. Eligible or potentially eligible
cultural sites within the Jasper East

Table 3-136. Historical population trends by

Table 3-137. Net increase in energy generation
and production value over existing

CoNditionsS. .....coovveviiiece e 3-279
Table 3-138. Participant funding and financial
contribution to the WGFP.. .........c..cc.c....... 3-280

Table 3-139. Annualized cost or benefit to
recreational boating on the Colorado River

by alternative...........ccccooevveicvieiiecce, 3-281
Table 3-140. Project, direct labor, and operation
and maintenance cost by alternative. ....... 3-283

Table 3-141. Net increase in energy generation
and production value over existing
conditions—cumulative effects................ 3-287

Table 3-142. Annualized cost or benefit to
recreational boating on the Colorado River

by alternative........c.cccovvviviieiiiic e, 3-289
Table 4-1. List of agencies and organizations

contacted for the Draft EIS. ...........c..cccee. 4-4

FIGURES

Figure 1-1. Participant boundaries for East

Slope Project Participants. ..........ccocceevvvennnn 1-3
Figure 1-2. West Slope service area for the

MPWCD. ...coiiiece e 14
Figure 1-3. Colorado-Big-Thompson and

existing Windy Gap Project features............ 1-6

Figure 1-4. Windy Gap Reservoir facilities.......... 1-9
Figure 1-5. Population growth for Windy Gap

Participants, 1990 to 2003..........c..cceevrennne. 1-13
Figure 1-6. Population projections for Windy
Gap Participants, 2004 to 2050. ................. 1-13

Figure 1-7. Estimated 2003 and projected 2030
population for Windy Gap Participants...... 1-14

Figure 1-8. Total water use rates for WGFP
Participants, 1998 to 2003.............cccecveruenn 1-17

Figure 1-9. Projected total water requirements
for WGFP Participants, 2004 to 2050......... 1-19

Figure 1-10. Combined future total water raw
water requirements and current annual firm

Reservoir APE. ......ooooveeiieeeeeeee, 3-258 yield for WGFP Participants. ..................... 1-40
Table 3-135. Eligible or potentially eligible Figure 111 Summary of plrojected 2050
cultural sites within the Rockwell/Mueller PartICIpant water SUpply sources................ 1-40
Creek Reservoir APE........c.ccocvvvvveiinin, 3-259 Figure 2-1. Reservoir sites evaluated in Level 3
SCrEENING....viviiiieieeeee s 2-8
WINDY GAP FIRMING PROJECT EIS iX



CONTENTS

Figure 2-2. Jasper East and Rockwell/Mueller

Creek reservoir SIteS.......covevvvveveeeevcieressnnes 2-12
Figure 2-3. Chimney Hollow and Dry Creek
FESEIVOIT SITES. 1.evvveeeeeeee e eeeeee e e eeee s 2-13

Figure 2-4. Alternative 1-No Action
alternative—Ralph Price Reservoir
enlargement........cccece e 2-16

Figure 2-5. Alternative 2—Proposed Action—
Chimney Hollow Reservoir (90,000 AF)....2-20

Figure 2-6. Chimney Hollow Reservoir

connection schematic. ........ccoceevviviiveninnenn, 2-21
Figure 2-7. Alternative 3—-Chimney Hollow

Reservoir (70,000 AF). ....ccccovivininenicinnns 2-27
Figure 2-8. Alternative 3-Jasper East Reservoir

(20,000 AF)...ooviiiiieieiceeeee e 2-28

Figure 2-9. Chimney Hollow Reservoir and
Jasper East Reservoir connection

SChEMALIC. ...eeveeeeecee e 2-29
Figure 2-10. Alternative 4—Rockwell/Mueller
Creek Reservoir (20,000 AF).......ccccceveeeene. 2-33

Figure 2-11. Chimney Hollow Reservoir and
Rockwell/Mueller Creek Reservoir
connection schematiC. .........occvvveeeeeevreeennn, 2-34

Figure 2-12. Alternative 5-Rockwell/Mueller
Creek Reservoir (30,000 AF).......cccccevvenne. 2-37

Figure 2-13. Alternative 5-Dry Creek Reservoir
(60,000 AF)...oiveiieieieieieee e 2-38

Figure 2-14. Dry Creek Reservoir and
Rockwell/Mueller Creek Reservoir
connection sChematiC. .........ccovvvvvveeeevieiinnnn, 2-39

Figure 2-15. Reasonably foreseeable future land
development near potential West Slope
WGFP reservoir Sites. ......covevevvererviienrinnne 2-47

Figure 2-16. Reasonably foreseeable future land
development near potential East Slope

WGFP reservoir Sites. ......cccooveevevenvireerennne. 2-48
Figure 3-1. West Slope water resource study

ATBAL ..ottt ettt ettt 3-4
Figure 3-2. East Slope water resource study

ATBAL ..ottt ettt 3-5
Figure 3-3. Colorado River average annual flow

at Hot Sulphur Springs, 1904 to 1994........... 3-8
Figure 3-4. Colorado River average daily flow

at Hot Sulphur Springs, 1904 to 1994........... 3-8
Figure 3-5. Willow Creek average daily flow,

195310 2004 ....coovviieiieieee e 3-10

Figure 3-6. Granby Reservoir historical

elevations, 1953 t0 2006. ..........cccvvvvvereeenn. 3-11
Figure 3-7. North St. Vrain Creek and St. Vrain

Creek study area........cccccevevevieviesiniinnnnnns 3-12
Figure 3-8. Average annual Adams Tunnel

deliveries by alternative. .........c..ccccovevenene. 3-18
Figure 3-9. Average annual Windy Gap

diversions by alternative. ...........c..ccocvenee. 3-22
Figure 3-10. Average annual wet year Granby

Reservoir spills by alternative.................... 3-23

Figure 3-11. Average annual CB-T diversions
from the Big Thompson River by

alternative. ..o 3-24
Figure 3-12. Colorado River above Windy Gap

— average daily flows by alternative........... 3-26
Figure 3-13. Colorado River below Windy Gap

— average daily flows by alternative........... 3-27
Figure 3-14. Colorado River near Kremmling —

average daily flows by alternative.............. 3-28
Figure 3-15. Willow Creek at Colorado River —

average daily flows by alternative.............. 3-29

Figure 3-16. Granby Reservoir estimated
average monthly surface elevation by
alternative. ... 3-30

Figure 3-17. Carter Lake estimated average
monthly surface elevation for all
alternatives. .......ccocoveverenereee e 3-35

Figure 3-18. Horsetooth Reservoir estimated
average monthly surface elevation for all
alternatives. .......cccovvveevesece e 3-36

Figure 3-19. Ralph Price Reservoir daily
content for 13,000 AF of new storage........ 3-37

Figure 3-20. Chimney Hollow Reservoir daily

content under the Proposed Action. ........... 3-38
Figure 3-21. Chimney Hollow Reservoir daily

content under Alternatives 3 and 4. ........... 3-38
Figure 3-22. Jasper East Reservoir daily content

under Alternative 3........ccocoooveviiiiieieeene 3-39
Figure 3-23. Dry Creek Reservoir daily content

under Alternative 5.......cccccoovevvieiieinnenn 3-40
Figure 3-24. Rockwell Reservoir (30,000 AF)

daily content under Alternative 5............... 3-40

Figure 3-25. Colorado River above Windy Gap
— average daily flows with reasonably
foreseeable actions. ...........ccccvvvevevviienns 3-50

WINDY GAP FIRMING PROJECT EIS



CONTENTS

Figure 3-26. Colorado River below Windy Gap
— average daily flows with reasonably
foreseeable actions. .........cccocveeviiciiennnnnes 3-51

Figure 3-27. Colorado River near Kremmling —
average daily flows with reasonably

foreseeable actions. .........ccccceevevevveienennns 3-53
Figure 3-28. Flow duration curve Colorado

River at Hot Sulphur Springs...........c.ccc.e.... 3-63
Figure 3-29. Colorado River temperatures at

Lone Buck in 2007........ccoovvovveniiicee 3-68
Figure 3-30. Three Lakes System watersheds. ...3-69
Figure 3-31. Carter Lake. .......cccocevvvivevernaiiennens 3-81
Figure 3-32. Horsetooth Reservoir. .................... 3-83

Figure 3-33. QUAL2K model segments,
Colorado River from Granby Reservoir to

GOre Canyon. .......cocereeeeneneeiene e 3-91
Figure 3-34. Three Lakes water quality model

SChEMALIC. ..vvevveecieceee e 3-93
Figure 3-35. Colorado River average July 25

Streamflow. ......occooveiiiii 3-95

Figure 3-36. Colorado River July 25 streamflow
assuming diversion to the minimum
instream flow below Windy Gap

RESEIVOIT. ...veivcieci e 3-95
Figure 3-37. Colorado River average daily
stream temperatures for July 25.................. 3-96

Figure 3-38. Colorado River average daily
stream temperatures for July 25 assuming
diversion to the minimum instream flow

below Windy Gap Reservoir....................... 3-97
Figure 3-39. Colorado River specific
conductivity for July 25. ... 3-97

Figure 3-40. Colorado River specific
conductivity for July 25 assuming
diversion to the minimum streamflow

below Windy Gap Reservoir.............c.ce..... 3-98
Figure 3-41. Colorado River dissolved oxygen
concentrations for July 25...............c.coe... 3-98

Figure 3-42. Colorado River dissolved oxygen
concentrations for July 25 assuming
diversion to the minimum streamflow

diversion to the minimum streamflow
below Windy Gap Reservoir.............cc.u.... 3-99

Figure 3-45. Colorado River inorganic
phosphorus concentrations for July 25..... 3-100

Figure 3-46. Colorado River inorganic
phosphorus concentrations for July 25
assuming diversion to the minimum
streamflow below Windy Gap Reservoir. 3-100

Figure 3-47. Estimated pumping to Granby
Reservoir for each alternative. ................. 3-102

Figure 3-48. Estimated pumping from Granby
Reservoir to Shadow Mountain Reservoir.3-103

Figure 3-49. Colorado River July 25 streamflow
assuming diversion to the minimum
instream flow below Windy Gap

RESEIVOIN. .t 3-117
Figure 3-50. Colorado River average July 25
streamflow—cumulative effects. ............. 3-117

Figure 3-51. Colorado River average daily
stream temperatures for July 25—
cumulative effects. .......cccovevevviveiiiieinenns 3-117

Figure 3-52. Colorado River average daily
stream temperatures for July 25 assuming
diversion to the minimum streamflow
below Windy Gap Reservoir—cumulative
effeCtS. o 3-118

Figure 3-53. Colorado River ammonia
concentrations for July 25—cumulative
EFfECES. o 3-119

Figure 3-54. Colorado River ammonia
concentrations for July 25 assuming
diversion to the minimum streamflow
below Windy Gap Reservoir—cumulative
EffECES. o 3-119

Figure 3-55. Colorado River inorganic
phosphorus concentrations for July 25—
cumulative effects. ........cocevvvvieiciiirienen, 3-120

Figure 3-56. Colorado River inorganic
phosphorus concentrations for July 25
assuming diversion to the minimum
streamflow below Windy Gap Reservoir—
cumulative effects. ........ccceevvvviieiieinenn, 3-120

below Windy Gap Reservoir....................... 3-98 Figure 3-57. West Slope aquatic study area. ... 3-132
Figure 3-43. Colorado River ammonia Figure 3-58. Lone Buck aquatic study area. ... 3-135
. concentrations for ngy 25......... s 3-99 Figure 3-59. Breeze aquatic study area........... 3-135
Figure 3-44. quorado River ammonia Figure 3-60. Habitat area versus discharge —
concentrations for July 25 assuming Breeze site for rainbow trout.................... 3-136
WINDY GAP FIRMING PROJECT EIS Xi



CONTENTS

Figure 3-61. Habitat area versus discharge —
Breeze site for brown trout. ...................... 3-136

Figure 3-62. Below Windy Gap — percent
change in habitat over time from existing
conditions under average streamflow for
adult rainbow trout............cceeevereierieniennn 3-138

Figure 3-63. Above Blue River — percent
change in habitat over time from existing
conditions under average streamflow for

adult rainbow trout...........ccoeevvininnee 3-138
Figure 3-64. Colorado River stream stage at Hot

Sulphur Springs.......cccccvvvevevieevccece e, 3-157
Figure 3-65. Colorado River stream stage near

Kremmling. ..o 3-157
Figure 3-66. Ralph Price Reservoir land

OWNEISNIP. ..veeicceccc e 3-218
Figure 3-67. Chimney Hollow Reservoir land

OWNEISNIP. c.vveicceccc e 3-219
Figure 3-68. Dry Creek Reservoir land

OWNEISNIP. ..evcviciecce e 3-221
Figure 3-69. Jasper East Reservoir land

OWNETSNIP. .. 3-222
Figure 3-70. Rockwell Reservoir land

OWNETSNIP. .. 3-224
Figure 3-71. Colorado River recreation............ 3-232
Figure 3-72. Average monthly water levels at

Granby Reservoir boat ramps. .................. 3-237

Figure 3-73. Average monthly streamflow on
the Colorado River in the Byers Canyon
kayak reach below Hot Sulphur Springs...3-239

Figure 3-74. Average monthly streamflow on
the Colorado River through Big Gore
Canyon for rafting..........ccoocevveninenenennn 3-240

Figure 3-75. Average monthly streamflow on
the Colorado River from Kremmling to
State Bridge for kayaking. .........cc.cccceevenene 3-241

Figure 3-76. Average monthly streamflow on
the Colorado River from Pumphouse to
State Bridge for rafting. ........c.cccccoveenne. 3-243

Figure 3-77. Colorado River average year flows
for rafting in Gore Canyon and Pumphouse
— cumulative effects. .......ccccoevevvrviiennnnnns 3-249

Figure 3-78. Dry year monthly streamflow on
the Colorado River and preferred rafting
flows, Pumphouse to State Bridge —
cumulative effects. .......ccocevvivriiiieiciens 3-251

Xii

WINDY GAP FIRMING PROJECT EIS



Colorado

Existing Windy Gp Rsrvoir, Grand County,

The purpose of the Windy Gap Firming
Project is to deliver a firm annual yield of
about 30,000 AF of water from the existing
Windy Gap Project to meet a portion of the
water deliveries anticipated from the
original Windy Gap Project and to provide
up to 3,000 AF of storage to firm water
deliveries for the Middle Park Water
Conservancy District. Firm water
deliveries from the Windy Gap Project are
needed to meet a portion of the existing
and future demands of the Project
Participants.

Chapter 1.
Purpose and Need

1.1 Introduction

The proposed Windy Gap Firming Project (WGFP)
would entail construction of a new water storage
reservoir that would provide more reliable water
deliveries to Front Range and West Slope
communities and industry. Due to limitations and
constraints with the existing system, the current
Windy Gap facilities, which were completed in
1985, are unable to deliver the anticipated firm yield
of water. Water deliveries from the West Slope are
limited by storage capacity in Granby Reservoir and
by the delivery capacity of the Adams Tunnel, which
delivers water from Grand Lake to the East Slope.
The desired condition is to add water storage and
related facilities to the existing Windy Gap
operations capable of delivering a firm annual yield
of 30,000 AF to Project Participants. The intent of
the WGFP is only to improve the yield from an
existing project and existing Windy Gap water
rights.

The Municipal Subdistrict, Northern Colorado Water
Conservancy District (Subdistrict), acting by and
through the Windy Gap Firming Project Water
Activity Enterprise, the project proponent, is
proposing to improve the firm yield from the
existing Windy Gap Project water supply. The
Subdistrict’s Proposed Action is the construction of
Chimney Hollow Reservoir to store Windy Gap
Project water. To improve yield, the Subdistrict also
is requesting integration of the Colorado-Big
Thompson Project (C-BT) and Windy Gap Project
operations so that C-BT water can be stored in
Chimney Hollow Reservoir. The Proposed Action
would require new connections to C-BT East Slope
facilities and continued use of C-BT storage and
conveyance systems and other existing pipelines,
canals, and diversions to deliver Windy Gap water to
Project Participants.

WINDY GAP FIRMING PROJECT EIS
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1.2 WINDY GAP FIRMING PROJECT PARTICIPANTS

CHAPTER 1

The original Windy Gap Project was completed by
the Subdistrict in 1985. Since that time, the Windy
Gap Project has not been able to reliably deliver
water supplies to Windy Gap Project unit holders
(allottees). In addition, the Windy Gap Project does
not currently provide annual carry-over water
storage for the Middle Park Water Conservancy
District (MPWCD). Because of the deficiency in
water deliveries and lack of storage, the Windy Gap
Project allottees and MPWCD have not been able to
fully rely on Windy Gap water for meeting a portion
of their annual water demand. As a result, a group
of the Windy Gap Project unit holders, working
through the Subdistrict, have initiated the proposed
WGFP to complete the Windy Gap Project by
firming all or a portion of their individual Windy
Gap units to meet a portion of existing and future
municipal and industrial water requirements. The
MPWCD is participating in the proposed WGFP to
obtain storage to firm its Windy Gap water, and
hence improve the reliability of its Windy Gap water
supply for users in Grand and Summit counties,
Colorado.

The Subdistrict is currently seeking approval from
the Bureau of Reclamation (Reclamation) for
additional physical connections to C-BT facilities in
order to implement the proposed WGFP. The
WGFP includes additional storage that could only be
accomplished through one or more conveyance
connections to the C-BT Project. Such connections
would require approval from Reclamation. Because
approval from Reclamation is a discretionary federal
action and subject to compliance with the National
Environmental  Policy Act  (NEPA), this
Environmental Impact Statement (EIS) was prepared
to evaluate the potential  environmental
consequences of the Proposed Action and other
alternatives for firming the Windy Gap water supply.
The U.S. Army Corps of Engineers (Corps),
Western Area Power Administration (Western), and
Grand County are cooperating agencies. The Corps
has regulatory authority under the Clean Water Act
for actions that require the placement of dredge or
fill material in a water of the United States. Western
is participating as a cooperating agency because it
has jurisdiction over the transmission line that would
be relocated in some alternatives. Western would
need to acquire a new easement for the relocated line
as well as construct, operate, and maintain the line.
Western has responsibilities for marketing additional

power that may be generated as a result of the
WGFP. All cooperating agencies have contributed
to preparation of the EIS.

Chapter 1 provides a description of the purpose and
need for the project, background material on the
Windy Gap Project, a summary of the results of
scoping and public involvement including issues of
concern, and a discussion of the decision process.
Chapter 2 describes the four action alternatives that
were developed for detailed analysis in the EIS and a
no action alternative. A summary of the impacts for
each alternative is included in Chapter 2. Baseline
information on natural resources, cultural resources,
and socioeconomic resources in the project area and
an analysis of the potential direct, indirect, and
cumulative effects for each of the alternatives is
provided in Chapter 3. Chapters 4 and 5 provide
information on consultation and coordination, list of
preparers, and references.

1.2 Windy Gap Firming Project
Participants

The original Windy Gap Project was developed, and
is owned and operated, by the Municipal Subdistrict,
Northern Colorado Water Conservancy District,
which is a water conservancy district organized
under the Colorado Water Conservancy Act. The
WGFP is being developed, and will be owned and
operated, by the Municipal Subdistrict, Northern
Colorado Water Conservancy District, acting by and
through the Windy Gap Firming Project Water
Activity Enterprise, which is a water activity
enterprise of the Municipal Subdistrict organized
under Colorado Revised Statutes (C.R.S.)
8§ 37-45.1-101 et seq. For purposes of simplicity in
this document, the Windy Gap Firming Project
Water Activity Enterprise will be referred to as the
“Subdistrict.” On those rare occasions when the
Municipal Subdistrict, Northern Colorado Water
Conservancy District (the owner of the Enterprise) is
referenced, its full name will be used. All of the
Windy Gap Project unit holders participating in the
proposed WGFP and the MPWCD are referred to
collectively as the Project Participants.

Project Participants in the WGFP that own, lease, or
that are in the process of acquiring units of Windy
Gap Project water include municipalities, rural
domestic water districts, and an industrial water

1-2
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CHAPTER 1

1.2 WINDY GAP FIRMING PROJECT PARTICIPANTS

user. Project Participants located on

the East Slope of the Continental Participants.

Figure 1-1. Participant boundaries for East Slope Project

Divide are listed below and the
service area for these entities is
shown in Figure 1-1.

« City and County of
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Not all owners of Windy Gap units

are participating in the WGFP. The City of Boulder
and the Town of Estes Park collectively own 40
Windy Gap units, but are not participating in the
proposed WGFP because they have other sources of
water supply and/or storage for Windy Gap Project
water that currently meet their needs. Delivery of
water to Windy Gap unit holders not participating in
the WGFP will be similar to current operations,
although the amount of deliveries may increase with
time as demand grows. The amount of water
delivered to these entities will not be expanded or
diminished by the WGFP.

The MPWCD also receives Windy Gap water,
according to the terms outlined in the 1985
Supplement to the 1980 Agreement Concerning the
Windy Gap Project and Azure Reservoir and Power
Project, which states, “the Municipal Subdistrict,
Northern Colorado Water Conservancy District will

dedicate and set aside annually, but non-
cumulatively, at no cost to Middle Park, 3,000 acre-
feet (AF) of water in Granby Reservoir that is
produced each year from Subdistrict water supplies
and any water so stored in Granby Reservoir shall be
the last of any Subdistrict water to be spilled from
Granby Reservoir.” This water is for beneficial use
without waste, either directly or by exchange or
substitution, in the MPWCD. The direct beneficial
uses do not include instream uses or industrial uses.
According to the 1985 Agreement, MPWCD’s
Windy Gap water stored in Granby Reservoir cannot
be carried over to the next year.

The MPWCD is a wholesale water supplier for 67
water providers and users in Grand and Summit
counties on the West Slope of the Continental
Divide (Figure 1-2) that have contracts with
MPWCD for portions of its 3,000 AF allotment of
Windy Gap Project water. The water providers, also
known as contractees, include towns, water districts,

WINDY GAP FIRMING PROJECT EIS
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Figure 1-2. West Slope service area for the MPWCD.
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subdivisions, homeowner asso-
ciations, and private individual
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Firming Project
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A
1.3 Purpose and
Need Statement

1.3.1 Municipal
Subdistrict

The purpose of the Windy Gap
Firming Project is to deliver a
firm annual yield of about
30,000 AF of water from the
existing Windy Gap Project to
meet a portion of the water
deliveries anticipated from the
original Windy Gap Project and
to provide up to 3,000 AF of
storage to firm water deliveries
for the MPWCD. Firm water
deliveries from the Windy Gap
Project are needed to meet a
portion of the existing and
future demands of the Project

agricultural water suppliers, consumers, and ski
areas. The largest contractees, which account for
about two-thirds of the water served by MPWCD,
include

o Grand County Water and Sanitation District
« Snake River Water District

e Summit County

o Three Lakes Water and Sanitation District
o Town of Breckenridge

e Town of Fraser

e Town of Frisco

e Town of Granby

e Town of Kremmling

e Town of Silverthorne

o Winter Park Water and Sanitation District

Participants.

1.3.2 Western Area Power
Administration

Western  would be required to relocate
approximately 3.8 miles of their Estes to Lyons 115-
kV Transmission Line under proposals that include
Chimney Hollow Reservoir. The line would be
moved to protect it from inundation by the reservoir.
Western needs to ensure that the line is moved to a
location that will allow Western to continue to
adequately and efficiently operate and maintain it
and to access it in emergencies.

1.4 Background

1.4.1 Colorado-Big Thompson Project

The Colorado-Big Thompson Project was developed
by the Bureau of Reclamation on behalf of the
Northern Colorado Water Conservancy District
between 1938 and 1957. The project was designed
to provide water for agricultural, municipal, and

1-4
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industrial beneficial uses. The C-BT Project
provides supplemental water to 30 cities and towns
and is used to help irrigate more than 600,000 acres
of northeastern Colorado farmland. On average,
about 220,000 AF of water is delivered to northeast
Colorado.

Twelve reservoirs, 35 miles of tunnels, 95 miles of
canals, and 700 miles of transmission lines comprise
the complex C-BT collection, distribution, and
power system. West of the Continental Divide,
Willow Creek and Shadow Mountain reservoirs,
Grand Lake and Granby Reservoir collect and store
C-BT water from the upper Colorado River basin
(Figure 1-3). Water is pumped from Granby
Reservoir into Shadow Mountain Reservoir where it
flows by gravity into Grand Lake. From there, the
13.1-mile Adams Tunnel transports the water under
the Continental Divide to the East Slope.

Once the water reaches the East Slope, it is used to
generate electricity as it falls almost %2 mile through
five power plants on its way to Colorado’s Front
Range. Carter Lake, Horsetooth Reservoir, and
Boulder Reservoir store the water. C-BT water is
released as needed to supplement native water
supplies in the South Platte River basin.

1.4.2 Original Windy Gap Project

During the 1960s, the cities of Boulder, Greeley,
Longmont, Loveland, Fort Collins, and the Town of
Estes Park determined that additional water supplies
were needed to meet their projected municipal
demands. The Municipal Subdistrict, Northern
Colorado Water Conservancy District, consisting of
the incorporated areas of the six entities, was formed
in 1970 to develop the Windy Gap Project. Prior to
project construction, the Platte River Power
Authority acquired all of the City of Fort Collins’
allotment contracts, as well as one-half of the City of
Loveland’s and one-half of the Town of Estes Park’s
contracts. Allotment contracts are the instruments
used to allocate Windy Gap Project water. Each unit
of Windy Gap water represents a yield of up to 100
AF. Windy Gap units, similar to C-BT units, can be

The EIS for the original Windy Gap Project was
completed in 1981. The project was
constructed and has been in operation since
1985.

transferred. The Windy Gap unit holders have
changed since the original project was completed.

Currently, Windy Gap Project water is stored and
conveyed through C-BT Project facilities prior to
delivery to Windy Gap Project allottees. The Windy
Gap Project consists of a diversion dam on the
Colorado River, a 445-AF reservoir, a pumping
plant, and a 6-mile pipeline to Granby Reservoir.
Figure 1-3 shows existing Project facilities on the
West Slope and the C-BT facilities used to deliver
water to the East Slope. Because most of the
MPWCD contractees on the West Slope use Windy
Gap water to replace out-of-priority diversions, their
Windy Gap water is released directly from Granby
Reservoir and no other delivery structures are
required.

1421  Windy Gap Project Environmental
Impact Statement

In April 1981, Reclamation completed the Final EIS
on the effects of using C-BT Project facilities for the
“storage, carriage and delivery” of Windy Gap
Project water. The 1981 Record of Decision (ROD)
for the original Windy Gap Project EIS allowed
Reclamation to negotiate a contract with the
Municipal Subdistrict, Northern Colorado Water
Conservancy District and the NCWCD for the
storage, conveyance, and delivery of Windy Gap
Project water using facilities of the C-BT Project.

The original EIS determined that about 56,000 AF of
water could be diverted annually from the Colorado
River and that about 48,000 AF would be available
to East Slope Windy Gap unit holders after
subtracting 3,000 AF for MPWCD and allowances
for various storage and conveyances losses. Windy
Gap diversions are limited to a rate of 600 cfs and
occur primarily during the months of April through
July. Total Windy Gap diversions are measured at
the Adams Tunnel and are limited to a maximum of
90,000 AF in any one year and a maximum of
650,000 AF during any consecutive 10-year period
pursuant to the Agreement Concerning the Windy
Gap Project and Azure Reservoir and Power Project,
dated April 30, 1980 and the Windy Gap water
rights.

WINDY GAP FIRMING PROJECT EIS
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Figure 1-3. Colorado-Big-Thompson and existing Windy Gap Project features.

West Slope
Collection

Northern Colorado
Water Conservancy District

Colorado-Big Thompson Project ., ..,

" Facilities and District Boundaries

i
*‘A ‘l s ':ll m-:nmm pwbh"\g
i = his, . o BP0 -;..I,I..,..a-

COLORADO

e /L&-.M
¥ DA L J
£ i Area
R T

Colorado Index Map

S
R
\.w' \.'-J'l?‘": L3

Legend
— Canal O Pump Plant
vaams Pipeline/Conduit & CBT Reservair
=== Tunnel W City/Town
w— Dam MCWED Boundaries
B Powes Plant ——— SWW5P Pipeline

1 1 £
—— —
[y ——" R

:._. . . =
@

1-6

WINDY GAP FIRMING PROJECT EIS



CHAPTER 1. PURPOSE AND NEED

1.4 BACKGROUND

1.4.2.2 Relationship of the Original Windy
Gap EIS to Current Firming
Project EIS

The WGFP EIS evaluates the potential effects of
alternatives associated with firming the yield of the
water diverted under the terms of the original Windy
Gap Project EIS. The proposed Firming Project
would not exceed the average annual diversion of
56,000 AF included in the 1981 EIS and ROD or
any other diversion-related limitations or water
rights.  Additional reservoir storage capacity is
needed in the WGFP because of the limitations in
the C-BT system to store Windy Gap water when it
is available. The Firming Project EIS evaluates the
effects of any new physical disturbances or changes
in operation needed by the WGFP, as well as
changed conditions since the 1981 EIS was
completed. As described below, the original EIS
included a number of mitigation measures to offset
impacts, several of which are ongoing.

1.4.2.3 Mitigation Measures Included in
the Original Windy Gap EIS

The Windy Gap Project EIS and ROD, as well as
subsequent agreements, included a variety of
mitigation measures to compensate and offset the
effects associated with construction of the Windy
Gap Project and water diversions.  Operational
mitigation measures are still in place and funding
and compensatory mitigation measures have been
paid. Mitigation measures are summarized below.

Minimum Streamflow. A Memorandum of
Understanding (June 23, 1980) between the
Municipal Subdistrict, Northern Colorado Water
Conservancy District, NCWCD, and Colorado
Division of Wildlife established the following
minimum streamflows on a 24-mile reach of the

Mitigation measures for the original Windy
Gap Project included about $11.5 million to
develop West Slope water storage, fund
diversion and water quality improvements,
and support endangered species recovery.
Non-monetary measures included minimum
streamflow commitments on the Colorado
River and 3,000 AF of water for the MPWCD.

Colorado River downstream of the Windy Gap
Project to the mouth of the Blue River:

e From the Windy Gap Diversion Point to the
mouth of the Williams Fork River: 90 cfs

o From the mouth of the Williams Fork River
to the mouth of Troublesome Creek: 135 cfs

e From the mouth of Troublesome Creek to
the mouth of the Blue River: 150 cfs

« Inaddition, flushing flows of 450 cfs for 50
hours during the period of April 1 through
June 30 are required once every 3 years.

Endangered Species. Endangered Species Act
Section 7 Consultation with the U.S. Fish and
Wildlife Service concluded with a Biological
Opinion (March 13, 1981) determination that Windy
Gap depletions, with the conservation measures
listed below, is not likely to jeopardize the existence
of the endangered squawfish or humpback chub.
The Subdistrict agreed to payment of $100,000 for a
habitat manipulation project and $450,000 for
biological investigations on the Colorado River as
conservation measures to compensate for the adverse
effects of the Windy Gap Project.  Specific
conservation and recovery measures included:

e The establishment of backwater habitat
areas along the mainstem of the Colorado
River

o Support of a field research team for 3 years
to evaluate habitat improvement techniques
for endangered fish

o Bypass flow agreements with CDOW for
trout habitat was also determined to benefit
Colorado River endangered fish downstream
of the project area

Compensatory Mitigation. Compensatory miti-
gation was established in the Agreement Concerning
the Windy Gap Project and the Azure Reservoir and
Power Project dated April 30, 1980, entered into by
the Municipal Subdistrict, Northern Colorado Water
Conservancy District with several West Slope
entities who had been opposed to the project because
of anticipated West Slope impacts.

Following negotiations between the Municipal
Subdistrict, Northern Colorado Water Conservancy
District and the Colorado River Water Conservation

PRELIMINARY DRAFT— NOT FOR PUBLIC RELEASE
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District (CRWCD), a settlement was reached and
mitigation measures established. Parties to this
agreement included: the CRWCD, Northwest
Colorado Council of Governments (NWCCOG),
Grand County, MPWCD, Three Lakes Water and
Sanitation District, the Towns of Granby and Hot
Sulphur Springs, Winter Park Water and Sanitation
District, and several ranchers. The purpose of this
agreement was to provide compensation to West
Slope entities from the transbasin diversion of water
and associated impacts. Principal compensatory
mitigation measures included:

e A commitment by the Subdistrict to fund the
construction of the Azure Reservoir and
Power Plant, or if infeasible, fund an
alternative project or a cash payment of $10
million to the CRWCD

o Payment of $25,000 to Grand County for
salinity studies of the Colorado River

« Payment of $150,000 to the Town of Hot
Sulphur Springs for assistance in improving
its water treatment facility and $270,000 for
improving its wastewater treatment facility

o Payment of $500,000 to plan, construct, and
design facilities needed for ranchers to
maintain their diversion structures on the
Colorado River

« Anagreement by the Subdistrict to
subordinate its Windy Gap decrees to all
present and future in-basin irrigation,
domestic and municipal uses, excluding
industrial uses, on the Colorado and Fraser
rivers and their tributaries above the Windy
Gap Reservoir site

« Anagreement by the Subdistrict to
volumetric limits, which included a
maximum single-year diversion of 90,000
AF/year and a maximum of 650,000 AF
during any consecutive 10-year period. Per
the 1985 Supplement to the 1980 Azure
Settlement Agreement, these diversion
limitations apply to deliveries through the
Adams Tunnel, as opposed to diversions at
Windy Gap Reservoir

« An agreement by the Subdistrict to bypass
flows necessary to meet senior downstream
water rights

e Anagreement by the NCWCD to allow
Grand County use of a rock and gravel
quarry on their property

o An agreement by the Subdistrict to develop
a Watchable Wildlife Area at Windy Gap
Reservoir, including construction of three
islands for waterfowl nesting

In return for these mitigation measures, West Slope
interests agreed to drop objections to the Windy Gap
conditional water right decrees and cooperate with
all the necessary permitting requirements to allow
construction of the project.

A supplement to the 1980 Settlement Agreement
was later signed on March 29, 1985 by the
Subdistrict, CRWCD, NWCCOG, Grand County
commissioners, and the MPWCD. This agreement
was implemented after the planned Azure reservoir
was determined infeasible. The 1985 agreement
included the following compensation to West Slope
entities:

o Payment of $10.2 million to fund
construction of Wolford Mountain Reservoir
on Muddy Creek north of Kremmling and
release of obligations for funding of the
Azure Project

o The Subdistrict agreed set aside annually,
but non-cumulatively, at no cost to the
MPWCD, 3,000 AF of water in Granby
Reservoir that is produced each year from
Windy Gap supplies, for beneficial use
without waste in the MPWCD for all
beneficial uses, except instream uses and
industrial uses

o Subordination of Windy Gap water rights to
either Rock Creek or Wolford Mountain
projects; Wolford Mountain Reservoir was
built in 1996

1.5 Need for the Project

1.5.1 Current Windy Gap Project
Operations

Windy Gap Project water is currently diverted from

the Colorado River just downstream of the

confluence of the Colorado and Fraser Rivers at

Windy Gap Reservoir (Figure 1-4). Once collected,

1-8
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Figure 1-4. Windy Gap Reservoir facilities.

Farr
Pump Plant

Existing Windy Gap Facilities /

Lake Granby

Willow Creek
Reservoir

Willow Creek
Pump Plant
1

Windy Gap nd
Pump Plant ___Jess=®
“-I-I

\ .
Windy“G
Reservoir ]

it is pumped to Granby Reservoir for storage and
conveyance through C-BT Project facilities and
ultimate delivery to Windy Gap project allottees on
the East Slope.

MPWCD’s Windy Gap water is stored in Granby
Reservoir and released as requested to replace
stream diversions or ground water use by contract
holders at various locations in Grand and Summit
counties. MPWCD water users do not take direct
delivery of Windy Gap water, but rather use it to
augment other water diversions.

1.5.2 Windy Gap Project Delivery
Shortage

In the original Windy Gap EIS, firm annual
deliveries to the allottees of the Windy Gap Project
were estimated to be about 48,000 AF, following
conveyance and evaporation losses and allocations
to the MPWCD. Because each unit of Windy Gap
water is entitled to 1/480th of the annual yield of the
Windy Gap Project, a unit was expected to produce a
yield of 100 AF per year. Actual Windy Gap yield
between 1985 and 2004 averaged less than 10,000
AF per year, which is an average annual yield to the
Project Participants of about 20 AF/unit, or about 20
percent of the anticipated deliveries (Boyle
Engineering 2005a). However, Windy Gap

diversions were less than allowable immediately
following construction because demand was less
than available supplies. Had Windy Gap unit
holders used all available Windy Gap water, the
average long-term yield (using hydrology from 1950
to 1996) would have been about 55 to 60 AF per unit
(Boyle Engineering 2005a).

No Windy Gap water was diverted in the 7 years
between 1985 and 2006 because of either a lack of
available storage space in Granby Reservoir, or
Windy Gap water rights were not in priority during
dry years. During this period, no Windy Gap
pumping occurred in 1986, 1996 through 2000, and
in 2002; only 300 AF were pumped in 2004. The
lack of pumping in all years but 2002 and 2004 was
due to a lack of available storage space in Granby
Reservoir and/or limited demand for Windy Gap
water. No Windy Gap water was diverted in 2002
because the junior water right never came into
priority and a dry year in 2004 also limited pumping.
Because of the inability of the Windy Gap Project to
provide reliable yields in both wet and dry years, the
current firm yield is zero. Firm vyield is typically
defined as the amount of water that can be delivered
on a reliable basis in all years and is typically
determined by yield in dry years. For the Windy
Gap Project, lack of available storage space in wet
years also affects yield.

A similar evaluation of the firm annual water storage
and yield available for use by the MPWCD indicates
its firm yield is essentially zero. Although water
may be available for diversion for MPWCD in the
early spring, there are a number of years when
storage in Granby Reservoir is not available to hold
its supplies. Because MPWCD uses its Windy Gap
water to augment or replace previous water
diversions, releases from Granby Reservoir typically
do not occur until September or October. Conse-
quently, Windy Gap water stored for the MPWCD
during spring runoff in wet years is often spilled
prior to its release for augmentation later in the year.

Windy Gap allottees and the MPWCD have not been
able to rely on Windy Gap water for water deliveries
in some dry or wet years. A summary of the reasons
why the annual firm yield and deliveries from the
Windy Gap Project have been substantially less than
48,000 AF are as follows:

WINDY GAP FIRMING PROJECT EIS

1-9



1.6 OVERVIEW OF WATER SUPPLIES AND DEMAND PROJECTIONS FOR PROJECT PARTICIPANTS

CHAPTER 1

e Indry years, the Windy Gap Project has not
been able to divert water because more
senior water rights upstream and
downstream have a higher priority to divert
water and “call out” the more junior Windy
Gap Project water right. In addition, the
Windy Gap Project is required to bypass
water to maintain certain minimum stream
flows downstream of the Windy Gap
diversion dam. Thus, the Windy Gap
Project cannot divert if stream flows
immediately below the diversion dam on the
Colorado River are less than 90 cfs, if flows
at the Williams Fork confluence are less
than 135 cfs, or if flows at the Troublesome
Creek confluence are less than 150 cfs.

« Under the contract between the Municipal
Subdistrict, Northern Colorado Water
Conservancy District, NCWCD, and
Reclamation, water conveyed and stored for
the C-BT Project has priority over water
conveyed and stored for the Windy Gap
Project. In wet years when the C-BT system
is full, there is no conveyance or storage
capacity in the C-BT system for Windy Gap
Project water. Windy Gap Project water
stored in the C-BT system is sometimes
spilled from the system to make room for C-
BT Project water. Thus, Windy Gap Project
water cannot be stored or carried over in
some wet years.

e The Windy Gap Project was built to meet
both current and future needs of the Project
allottees. During the years immediately
after construction, some of the allottees’
demands did not require the full use of their
Windy Gap Project water, so not all
available water was diverted. As demand
increased, the need for Windy Gap Project
water also increased.

While the inability to divert water in dry years was
anticipated when the Windy Gap Project was
constructed, the inability to divert and store during

Windy Gap water diversions are limited in wet
years because of a lack of available storage
and in dry years because water rights are not in
priority.

an extended set of wet years, such as the late 1990s,
was not. Because of the deficiency in deliveries,
Project Participants requested that the Subdistrict
pursue measures through a joint project to firm
Windy Gap water deliveries. Project Participants
determined that a cooperative project was the most
efficient means to firm Windy Gap water deliveries
rather than each entity developing storage for its
own share of Windy Gap water.

1.6 Overview of Water Supplies
and Demand Projections for
Project Participants

Project Participants are responsible for developing
and acquiring safe and reliable water supplies to
meet the needs of the users they serve. Acquiring
adequate water supplies to meet anticipated future
needs requires long-term planning because of the
time needed to secure water supplies, satisfy
permitting and regulatory requirements, and
construct infrastructure.  Municipalities typically
prepare a comprehensive plan to provide direction
for growth and development within a community
considering the anticipated types of land uses and
population forecasts. Typically, these comprehen-
sive land use plans undergo some form of public
review and are formally adopted by a city council or
other elected body. Public works and water utility
departments respond to the comprehensive plan by
seeking to secure reliable sources of water and the
efficient use of this water to meet community needs.
Industrial water users likewise develop operational
plans and demand estimates to identify existing and
anticipated water requirements.

Reclamation conducted an independent evaluation of
the estimated current and future water requirements
for each of the Project Participants to determine the
need for the proposed project. The following
discussion provides an overview of the existing
water supplies, projected water demand, and the
need for the proposed WGFP. Additional
information on the Project Participants water supply
and projected demand is included in the Windy Gap
Firming Project Purpose and Need Report (ERO
and Harvey Economics 2005).

1-10
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1.6.1 Sources of Water Supply

Each Project Participant has developed a unique
portfolio of water supply sources to meet existing
and anticipated water needs. A diversity of water
supply sources is generally preferred to ensure
reliable deliveries. Water supplies for East Slope
Project Participants generally include multiple
sources, such as direct flow diversion rights from the
Big Thompson River, St. Vrain River, and Cache la
Poudre River, ownership of shares of ditch water
from various irrigation companies, storage rights in
existing reservoirs, ground water, and transbasin
water imported from the West Slope.

Transbasin water primarily includes ownership of
units in the C-BT Project, which diverts water from
the West Slope, stores it in several principal
reservoirs including Granby Reservoir on the West
Slope, and Carter Lake, Horsetooth Reservoir, and
Boulder Reservoir on the East Slope, and then
delivers the water through pipelines, canals, and
discharges to streams for C-BT unit holders. Project
Participants that own units of the Windy Gap Project
likewise receive delivery of water, when it is
available, through the C-BT delivery system. Unlike
C-BT water, Windy Gap water can be used to
extinction, thus allowing this water to be captured
and reused multiple times.

As a conservancy district, MPWCD’s role is to
contract and allocate delivery of water from the
Windy Gap Project to various water users in Grand
and Summit counties. The source of Windy Gap
supply for the MPWCD consists of diversions from
the Colorado River at the Windy Gap pump station,
which are then stored in Granby Reservoir. Windy
Gap water primarily supplements other water supply

sources for Grand and Summit County water users,
although some small water users rely exclusively on
Windy Gap water. MPWCD also allocates water
from Wolford Mountain Reservoir located north of
Kremmling, Colorado.

Firm yield, also referred to as the dry year yield, is
an estimate of the amount of water that is available
during a defined period or condition. The definition
period often encompasses a 50-year historical record
that includes several dry years. Extreme droughts
are excluded from firm yield planning because the
amount of water and cost associated with meeting
these needs are typically not feasible. Because water
yield from the various water supply sources can
fluctuate substantially from year to year, water
providers require adequate storage to capture flows
during wet years to meet their dry year water needs.
Table 1-1 provides a compilation of the current
annual firm water supplies available for each Project
Participant.

Firm annual water supply deliveries from streams,
ditches, and reservoirs depend on each vyear’s
precipitation and any carryover reservoir storage.
Annual deliveries of C-BT Project water also vary
from year to year depending on available water
supplies, the needs of shareholders, and the annual
guota established by the NCWCD Board of
Directors. The C-BT Project was established to
provide a supplemental water supply to East Slope
water users within the boundaries of the NCWCD.
C-BT quotas are typically adjusted to deliver more
water in dry years. This is the opposite situation
from most water rights in Colorado because the C-
BT Project was designed to provide more
supplemental water in dry years when native water

Table 1-1. Summary of Participant 2005 annual firm water supply (potable and nonpotable).

Participant Annual Firm Yield Participant Annual Firm Yield

(AF) (AF)
Broomfield 13,739 LTWD 5,510
CWCWD 2,786 Longmont 30,963
Erie 2,145 Louisville 5,063
Evans 9,298 Loveland 17,792
Fort Lupton 3,538 MPWCD 0
Greeley 43,850 Platte River 0
Lafayette 4,534 Superior 1,544
TOTAL 140,762

WINDY GAP FIRMING PROJECT EIS
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supplies vyield less water. Historically, the C-BT
Project has delivered 1 AF per unit in dry years and
as little as 0.5 AF per unit in wet years or in
extremely dry years, such as the drought of 2002-
2004 when the C-BT Project was limited by the
actual supply of water that it could deliver. Based
on analysis of hydrology and C-BT operations
through historical drought periods from 1950 to
present, NCWCD has determined that the firm yield
of the C-BT Project is 0.6 AF per unit. This yield
per unit is assumed for all Project Participants that
own C-BT units.

Many of the Project Participants reuse or are
planning to reuse available water supplies to
minimize the acquisition of new supplies. Colorado
water law allows for the reuse of transbasin imports
such as the Windy Gap Project. However, the
Repayment Contract between the NCWCD and
Reclamation specifies that C-BT Project water can
only be used once by the allotment contract holder
and all return flows after the first use are then used
to supplement streamflows for diversions
downstream. In some cases, a portion of South
Platte River native water transferred from
agricultural to municipal use can also be reused,
depending on the conditions in the water rights
decree.

Water reuse may include either the capture and
treatment of effluent for direct reuse or the use of an
effluent supply to meet return flow obligations or
augmentation requirements. Direct reuse typically
involves diversion from a wastewater treatment
plant, and then conveyance to storage or distribution
as nonpotable reuse for irrigation of parks, golf
courses, and landscaping. Water reuse allows a
portion of outdoor water uses to be met without
using raw water treated to drinking water standards
(potable water).  Several Project Participants,
including Broomfield, Louisville, and Superior, have
developed water reuse treatment facilities, including
conveyance and storage. The Platte River Power
Authority relies on reuse water to meet the cooling
needs of the Rawhide Energy Station. Because
consumptive use is less in the winter, reusable water
is often captured and stored for summer irrigation.
None of the Project Participants reclaim water for
potable uses. For some Participants, effluent is
reused to meet downstream augmentation or return
flow obligations. Reuse for these purposes does not

directly satisfy nonpotable demands identified for a
Participant, but it helps meet the other legal or
contractual needs of the Participant.

Firm yield values in Table 1-1 do not include reuse
water. Although Windy Gap water is reusable, it
does not currently provide a firm annual vyield.
Some Participants have other sources of water that
can be reused, and these are discussed under the
individual Participants water supply and demand in
Section 1.7.

1.6.2 Water Demand

The 14 WGFP Participants include a variety of water
providers and users including cities, towns, rural
domestic water districts, a wholesale water supplier,
and an electric utility. These water providers and
users are located in the counties of Broomfield,
Boulder, Larimer, Grand, Summit, and Weld. The
water consuming groups served by these providers
are comprised of residential, commercial, industrial,
agri-business, agricultural, recreational, campus-
based educational institutions, and power generation.
The following sections provide information on
population growth, historical water use, conservation
efforts, and future water requirements of the Project
Participants.

1.6.21 Population Growth

During the 1990s, Colorado’s economy was in the
top five nationally, driven by the technology sector,
tourism, and economic diversification (Parker
Colorado Economic Development Council 2003).
From 1990 to 2000, the state added one million
residents to its population. About 60 percent of this
growth was attributable to in-migration (Colorado
Office of Economic Development 2004). A large
part of the growth in the period between 1990 and
2002 occurred in the region where the Windy Gap
Participants are located. Boulder County
experienced a 23 percent increase in population;
Larimer County’s population increased 41 percent,
and Weld County’s population grew by 54 percent.
Some of the growth in northern counties was due to
relatively higher housing costs in adjacent areas,
particularly Boulder and Denver.

The combined average annual population growth
rate for Project Participants, excluding MPWCD and
Platte River Power Authority, was 3.9 percent from

1-12
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1990 through 2003. This rapid increase in
population, from about 227,000 in 1990 to
about 372,000 in 2003, is characteristic of
the economic development that occurred
in northern Colorado during this period i
(Figure 1-5).

The combined population for 13 Project
Participants (excluding Platte River) is
projected to increase from about 426,000
in 2004 to about 750,000 by 2030 and
901,000 by 2050 (Figure 1-6). The
projected population increase of the
combined Participants indicates an
increase of 324,000 persons, or 76 percent
through 2030. This is equivalent to an
average annual growth rate of about 2.2
percent per year during this period, which
is comparable to the projected average
annual growth rate of 2.1 percent by the
Colorado State Demographer through
2030 for counties within which these 0

1990 to 20083.

400,000 —

300,000 —

200,000

Population

100,000

Participants are located (DOLA 2004a). 1990

Population growth rate projections for
Project Participants, excluding Platte
River, are estimated at 1.6 percent from
2004 through 2050, which is less than the

Figure 1-5. Population growth for Windy Gap Participants,

1992 1994 1996 1998 2000 2002
Year

Note: This graphic excludes MPWCD due to lack of historical data and the
Platte River Power Authority because it does not directly serve a population.

Source: Harvey Economics 2004.

Figure 1-6. Population projections for Windy Gap
Participants, 2004 to 2050.

1,000,000 —

900,000 —

800,000 —

700,000 —

600,000 —

500,000 —

Population

400,000
300,000
200,000
100,000

0

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Year

Note: Platte River is excluded from the figure.

2.2 percent from 2004 through 2030. This
indicates a slowdown in growth rates as the
Participants get larger and as some approach
build-out. Half the Project Participants are
predicted to reach residential population build-
out before 2050, although commercial and
industrial growth is predicted to continue for
these communities beyond 2050. Figure 1-7
depicts 2003 and 2030 population projections
for the Project Participants, excluding Platte
River because it is a power utility.

1.6.2.2 Historical Water Requirements

Past and future water requirements for the
Project Participants are composed of potable and
nonpotable deliveries to end users and water
losses from the point of raw water diversion to
the individual water taps. MPWCD does not
deliver potable water supply and Platte River
only provides a small amount of potable water
for use at the Rawhide Energy Station. All of
the other Participants provide potable water

WINDY GAP FIRMING PROJECT EIS
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Figure 1-7. Estimated 2003 and projected 2030 population for

Windy Gap Participants.
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northern Colorado; in 1990 only
three Participants delivered
nonpotable water. As of 2004, 10 of
the 14 Project Participants delivered
about 12,400 AF of nonpotable
water to customers for outdoor
irrigation. Nonpotable deliveries are
typically conveyed through existing
ditch systems that previously served
agricultural lands.  Parks, school
grounds, golf courses, and open
space are increasingly served by
nonpotable water systems, if they
are large enough or accessible, to
avoid drinking water treatment costs
and to take advantage of available
water resources.

Total potable and nonpotable water
requirements  for Participants
(excluding  Platte  River and
MPWCD) are summarized in Table
1-2. For these Participants,

deliveries to customers. Potable water deliveries are
typically made to residential, commercial, and
industrial customers as well as parks, golf courses,
and other public uses, depending on the economic
and demographic makeup of the water provider.
The larger cities serve a diversified base of

include
industrial

customers that
commercial and

residential
uses such as food

a

nd various

processors, high-tech firms and others, whereas the
smaller communities primarily serve residential and

agricultural customers.

Because it is a relatively new practice, nonpotable
delivery systems do not have a long track record in

combined total raw  water
requirements, including average losses of 13.7
percent, reached a maximum of about 104,400 AF in
2000 and decreased to less than 90,000 AF in 2003.
The variations in total water requirements for these
Project Participants are indicative of the effects of
drought, drought response measures imposed by
Participants in order to ensure that essential water
needs were met, and implementation of conservation
measures.

In 2004, MPWCD contractees requested 2,680 AF
of Windy Gap water. Historically, delivery of water
to the MPWCD has ranged from 0 to 624 AF per
year to augment water uses from other sources. A

Table 1-2. Total water deliveries and raw water requirements for WGFP Participants, 1998 to 2003.

L Nonpotable R Tota_l R L
Year Potable Deliveries Deliveries Total Deliveries Requirements with
System Losses
AF
1998 65,473 10,440 75,913 88,539
1999 62,949 10,815 73,764 85,839
2000 76,902 12,252 89,154 103,804
2001 74,611 12,180 86,791 100,879
2002 71,431 13,856 85,287 98,839
2003 65,363 12,355 77,719 89,571
1-14 WINDY GAP FIRMING PROJECT EIS
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total of about 4,200 AF of water on average is
delivered to the Rawhide Energy Station for the
Platte River Power Authority. This includes about
3,300 AF on average of effluent from the City of
Fort Collins for use in cooling and 950 AF taken
directly from Horsetooth Reservoir and used for
boiler make-up water and potable water needs.

1.6.2.3 Water Conservation

The conservation of water through the efficient use
of water supplies and demand management
programs is becoming standard operating practice
among water providers and consumers in Colorado.
Recent drought conditions in Colorado emphasized
the need to continually evaluate methods to conserve
water resources not only during droughts, but also
during “normal” years.

Water use per capita for Windy Gap
Participants dropped 37 percent between 1988
and 2003.

Water conservation includes both supply-side and
demand-side management.  Supply-side conser-
vation includes a variety of measures to make the
most of existing supplies, including detection and
repair of leaks to reduce losses, metering of water
use, and reuse. Demand-side conservation includes
changes in landscaping and watering practices, use
of water efficient indoor appliances, education
programs, water rate structure incentives, and
rebates.

Water conservation is an important strategy used by
the Project Participants to improve the efficiency of
water use and delivery to reduce overall demand.
All Participants have an incentive to use water
efficiently, which leads to reduced costs associated
with the supply, treatment, and distribution of water.
Common measures by Project Participants to reduce
household water use include requirements and
rebates for water efficient fixtures and appliances,
regulations or incentives to reduce outdoor water
use, including limits on the number of watering days
and the times of the day, use of Xeriscaping™, and
educational programs. All of the municipal Project
Participants are 100 percent metered to encourage
reduced water use. Most Project Participants use an
increasing block rate structure to promote

conservation. Other Project Participants have found
that a uniform water rate in combination with other
conservation measures effectively reduces water use.
Industrial water users served by municipalities and
water districts are likewise encouraged to implement
measures to reduce demand. Platte River’s
conservation effort includes use of effluent for all of
its cooling needs and the reuse and recycling of
water to extinction.

Project Participants also have implemented various
measures to improve the efficiency and delivery of
water supplies. A number of the Project Participants
have experienced rapid expansion of their systems in
recent years; therefore, because the majority of their
transmission and distribution systems are new,
system losses are minimal. Supply-side measures
used by Participants include leak detection, pipe
replacement and lining, and  monitoring.
Technological improvements at water treatment and
wastewater facilities also contribute to water
savings.

Participants are involved in a number of programs to
reduce water use and improve conservation
measures. In 2005, the cities and towns of
Broomfield, Lafayette, Longmont, Louisville, and
Superior signed the Denver Metropolitan Local
Governments’ Water Stewards Memorandum of
Understanding, a commitment to water conservation
and stewardship. The Boulder-based Center for
Resource Conservation offers a water conservation
program that includes an irrigation audit program
and suggestions for irrigation improvements. Erie,
Lafayette, Greeley, Longmont and Louisville
participate in this program. All WGFP Participants
have conservation plans and under the requirements
of the Water Conservation Act of 2004 (Colorado
House Bill 04-1365), water providers will continue
to improve conservation measures and reduce water
use in the future. In addition, the Water Efficiency
Grant Program Act of 2005 (Colorado House Bill
1254) created a grant program to provide entities
with financial assistance to implement water
conservation measures and promote  water
conservation education and public outreach to assist
with reductions in water use.

The NCWCD has long been a leader in agricultural
water conservation; however, in recognition of the
growing municipal water use within its boundaries,
NCWCD has become much more active in urban
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water conservation (NCWCD 2004). With a special
emphasis on potential savings from turf watering,
NCWCD has established the Turf and Urban
Landscape Water Management and Conservation
Program. This program focuses on educating and
training turf professionals, groundskeepers, and all
persons responsible for turf care. NCWCD’s
program is grounded in horticulture research and
scientific approaches to irrigation system design and
practice. The educational component includes a host
of fairs and other outreach efforts, while serving as a
resource to homeowners.

One measure of the effectiveness of water
conservation programs is an evaluation of
customers’ water use rates as expressed in gallons
per capita per day (gpcd). Participant total water
use, which includes residential, commercial, and
industrial water uses, averaged 194 gpcd when
summed for each of the individual participants or
188 gpcd when weighted by total population and
water use from 1998 to 2003 (Table 1-3). The lower
water use values when weighted by population
reflect larger communities that serve more customers
with multi-family dwellings compared with smaller
rural communities that have lower densities and
larger lots. Water use rates for individual WGFP
Participants are illustrated in Figure 1-8. The
effectiveness of conservation measures is indicated
by comparison of Participant water use rates from
1988 (NCWCD 1991), which averaged 263 gpcd
with the simple average of 194 gpcd for WGFP
Participants for 1998 to 2003. This indicates a 37
percent decrease in water use rates since 1988.

Overall, the Project Participants exhibit lower or
comparable water use rates per capita compared with
other Colorado water users, recognizing the
geographic and service area differences. The
Statewide Water Supply Initiative Report (CDM
2004) found that statewide gpcd ranged between 206
and 332; the South Platte River basin was the lowest
in the state with 206 gpcd. The statewide average
from this study was 210 gpcd (CDM 2004). Potable
water use for the Denver Water service area
averaged about 201 gallons per day for 1998 to 2003
(Denver Water 1998-2003). For the Upper Colorado
River basin in year 1993, the U.S. Environmental
Protection Agency reported an average water use of
242 gpcd (EPA 2003). This same EPA report
includes the Platte River basin as part of the
Missouri Region with a water use rate of 194 gpcd.
Additionally, a report prepared by Western Resource
Advocates indicates that for 13 large cities in the
Western U.S., water use rates averaged about 229
gpcd in 2001 (Western Resource Advocates 2003).
A University of Utah study (Isaacson 2005) in the
intermountain west found that average water use
rates for nine cities with population and climatic
conditions similar to the Participants had an average
water use of 224 gpcd. These comparisons indicate
that on average the Project Participants exhibit water
use rates that are less than or equal to broad regional
values.

To provide a comparable measure of water use with
individual Participants, a regional water use average
was calculated based on the Colorado statewide
average of 210 gpcd and the nine representative

Table 1-3. Potable water use in gallons per capita per day for WGFP Participants, 1998 to 2003."

1998 203 193
1999 194 180
2000 206 201
2001 203 191
2002 188 176
2003 172 N.A.
Average 194 188

1 MPWCD and Platte River are excluded from these data. 2003 data for Greeley and Longmont was unavailable.

2 GPCD based on total Participant population and water use
Source: Information provided by Project Participants, 2004.
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Figure 1-8. Total water use rates for WGFP Participants, 1998 to 2003. for
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MPWCD and Platte River are excluded from these data.

CWCWD is not directly comparable with other water providers because nonresidential

CWCWD typically
average below 165 gpcd,
which is similar to other
Participants. CWCWD
encourages conservation for
all of its water users
including the use of non-
treated water  whenever
possible by dairies and other
agricultural businesses.

-t Broomfield The

LTWD water use

L e averaged 224 gpcd for 1998
Evans to 2003, as compared with

the regional average of 217
gpcd. Residential gpcd for
LTWD since 1998 is
comparable  with  other
Participants at about 174
gpcd on average. LTWD
also serves dairies and other
agricultural uses, which tend
to increase its gpcd figures.
In addition, LTWD acquired
the Arkins Water Associa-
tion and began serving the

Ft. Lupton
&—6—6  Greeley
ffffff Lafayette
X—%—X% LTWD
¢ 44 Longmont
Louisville
+——+—4  Loveland
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demands, including agricultural and dairy users account for nearly two-thirds of total | Town of Mead, which

CWCWD demand. Residential water use for CWCWD is about 162 gpcd.
The LTWD acquired the Arkins Water Association in 1999 and the Town of Mead in

2001 and 2002, which temporarily increased per capita use.

temporarily increased water
use for several years. The
LTWD conservation pro-

communities from the University of Utah study of
224 gpcd. The average from these two sources
provides a regional water use value of 217 gpcd.
Individual water use for each of the Project
Participants is below this average for all Participants
except Central Weld County Water District
(CWCWD) and the Little Thompson Water District
(LTWD). Higher total water use rates for these two
rural water districts are due to the characteristics of
the customers that they currently serve.

The CWCWD provides water to various agricultural
and dairy users, such as Aurora Dairy, as well as the
Fort St. Vrain Power Generation Station. As a
result, total water use averaged 492 gpcd from 1998
through 2003.  Nonresidential water demands
account for almost two-thirds of the total CWCWD
water demands; thus, total water use is not directly
comparable with other Participants or regional
measures of water use. Residential water use rates

gram includes encourage-
ment of dual water systems for new developments.

In summary, water conservation is actively practiced
among the Participants, and the current level of
water conservation, which includes the low water
usage during the 2002-2003 drought, is built into the
water demand projections. Water use as measured
by total gpcd has declined in the last 15 years and
the demand projections assume that the recent lower
levels will continue. Variations in total potable gpcd
from year to year are heavily influenced by weather
and drought-related restrictions.

The effectiveness of water conservation measures
are best evaluated over the long term. It is possible
that per capita water use will continue to decline in
the future as recent conservation measures are fully
implemented and the public becomes more educated
in the efficient use of water. For some Project
Participants, gpcd values could increase slightly in
the future as communities reach residential build-
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out, but commercial growth continues. Drought
restrictions, which clearly have an effect on water
demand patterns, are not assumed to be in place in
the future as more normal hydrologic conditions
resume.

Participant current water use is reasonable compared
with regional water use. Rural water districts that
serve large agribusinesses have the highest water use
and rates and the effect on per capita water use is
magnified by a relatively small population base.
This finding suggests that a reasonable level of
efficient water use is being practiced by most
Participants’ customers.

To meet future water requirements will require
continued improvements in water conservation in
addition to the proposed WGFP. Projected future
water requirements indicate that even with the
WGFP, Participants will need additional conserva-
tion savings and/or additional water sources to meet
future water needs.

1.6.3 Future Water Requirements

The 2005 estimated raw water requirements for
Project Participants, excluding the MPWCD, is
about 120,000 AF. Water requirements are
projected to increase to about 205,000 AF by 2030
and to 251,000 AF by 2050. Water needs in Grand
and Summit counties, which are partially served by
the MPWCD, are projected to increase about 17,000
AF by 2030 to meet residential and commercial
potable demand. Projected water demand for each
of the WGFP Participants over the next 50 years is
shown in Table 1-4.

Total water demand for East Slope Windy Gap
Participants is projected to increase about
85,000 AF by 2030. West Slope water demand
in Grand and Summit Counties is projected to
increase about 17,000 AF by 2030.

Table 1-4. WGFP Participant total projected future raw water requirements.

Participant 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
AF
Broomfield | 14,300 | 17,300 | 19,400 | 20,500 | 21,700 | 23,100 | 24,400 | 24,400 | 24,400 | 24,400
CWCWD 3,200 3,600 3,900 4,200 4,500 4,700 5,100 5,400 5,600 5,900
Erie 2,500 4,400 5,900 7,400 8,900 8,900 8,900 8,900 8,900 8,900
Evans 4,600 5,900 7,000 8,400 9,700 | 11,100 | 12,800 | 13,300 | 13,300 | 13,300
Fort Lupton | 4,100 4,200 4,400 4,700 5,000 5,200 5,600 5,900 6,300 6,800
Greeley 27,700 | 32,400 | 37,800 | 43,900 | 48,500 | 53,500 | 59,000 | 65,000 | 71,500 | 78,500
Lafayette 4,500 5,500 6,500 7,500 8,500 8,600 8,600 8,600 8,600 8,600
LTWD 6,000 7,000 8,200 9,400 | 10,700 | 12,100 | 13,500 | 15,200 | 17,000 | 19,100
Longmont' | 25,900 | 28,100 | 30,300 | 32,500 | 35,900 | 38,100 | 39,150 | 40,200 | 41,250 | 42,300
Louisville 5,000 5,300 5,600 6,000 6,300 6,500 6,700 6,900 6,900 6,900
Loveland 14,400 | 15,900 | 17,800 | 20,000 | 22,500 | 24,700 | 26,800 | 27,300 | 27,800 | 28,300
MPWCD? N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Platte River®| 5,150 5,150 5,150 5,150 5,150 5,150 5,150 5,150 5,150 5,150
Superior 2,500 3,000 3,300 3,300 3,300 3,300 3,300 3,300 3,300 3,300
Total 119,850 |137,750 |155,250 |172,950 |190,650 |204,950 |219,000 |229,550 |240,000 |251,450

Longmont projects a build-out demand of 42,300 AF in 2048.

2 An incremental increase in water demand for Grand and Summit counties of 17,000 AF by 2030 above existing use is

projected.

® Platte River Power Authority needs 5,150 AF of reusable water to meet existing needs. Future water needs are expected to
increase with the demand for additional power generation, but these amounts have not been determined.
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The combined average annual increase in water
demand for the Project Participants is about 3
percent from 2004 through 2030 and about 2 percent
from 2004 through 2050. Water demands increase
at a somewhat higher annual rate than population
because of commercial and industrial growth.
Increasing nonpotable water use also drives total
water requirements beyond population growth rates.
Because Windy Gap water can be reused,
Participant’s need Windy Gap water to help meet
nonpotable irrigation and augmentation requirements
and thus extend available water supplies. Total
projected water requirements for individual Project
Participants from 2004 through 2050 are shown in
Figure 1-9.

Project Participants are continually updating
water demand projections. Current water
projections may vary slightly from the estimates
in 2005, but the need to firm Windy Gap water
supplies has not changed.

Figure 1-9. Projected total water requirements for WGFP Participants,
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1.7 Participant Water Supply and
Demands

This section summarizes the existing water supply,
growth and population trend, water demand, and
need for water for each of the Project Participants.
Additional information is included in the WGFP
Purpose and Need Report (ERO and Harvey
Economics 2005).

1.7.1 City and County of Broomfield

The City and County of Broomfield is north of
Denver and borders the intersection of Adams,
Boulder, Jefferson, and Weld counties. Until the
1950s, only 100 people lived in the area. By 2004,
Broomfield’s population exceeded 46,000. In 2001,
Broomfield citizens voted to establish the City and
County of Broomfield.

Comparison of Future Water Demands with 2005
Annual Firm Yield - Broomfield
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Water Supply. Broomfield relies primarily on C-
BT Project water and Denver Water for its potable
water supply. The City owns 56 units of Windy Gap
water, which is used when available or through the
Windy Gap in-lieu program, which allows for
borrowing C-BT water under certain conditions.
Broomfield’s nonpotable water supply includes
flows from Clear Creek, Coal Creek, Walnut Creek,
and Big Dry Creek and reuse of Windy Gap effluent
when available. Broomfield also owns ditch and
reservoir shares that are used outside the City and
County boundaries for nonpotable uses including
drought-tolerant sod production and biosolid
disposal in Weld County. Broomfield recently com-
pleted a water reuse system that allows the capture

of Windy Gap effluent to assist in meeting
nonpotable irrigation needs. Although the current
firm yield of this reuse water is zero, it is projected
to provide 3,100 AF of reuse water if the WGFP is
implemented.  Broomfield’s current firm water
supply is 13,739 AF.

Growth and Population Trend.  Broomfield
experienced steady growth in population and
employment from 1980 through 1990, but the pace
of that growth accelerated from 1990 through 2004.
Population almost doubled from 24,640 in 1990 to
46,400 in 2004—an average annual growth rate of
almost 5 percent. Employment rose three-fold from
1990 to 2004, experiencing an average annual
growth rate of 9 percent. Broomfield’s employment
growth has benefited from its location along a major
highway between Denver and Boulder.

Current Water Demand. Broomfield’s Water
Department service area includes the entire County,
plus the Jefferson County Airport and the Mile High
Water District. ~ Total potable water use for
Broomfield peaked at about 10,100 AF in 2002,
dropping in 2003 due to drought and related water
use restrictions. Potable residential water deliveries
nearly doubled between 1992 and 2003. Residential
water use comprises an average of about 70 percent
of total use. Commercial water use represents about
one-fourth of total Broomfield water use; these
water demands have been growing at a slightly
slower pace than residential water use. Total water
use per capita per day has varied within a fairly
narrow range during the 1990s, averaging 188 gpcd.
Residential water use has averaged 132 gpcd from
1992 through 2003.

Projected Water Demand. Broomfield’s
population is projected to peak at 83,300 residents in
2025 based on a 2.9 percent annual increase from
2004 through build-out in about 2035. This
indicates an 80 percent increase in population in 20
years. Employment in Broomfield is expected to
grow faster than population, doubling by 2025 and
continuing to grow beyond that. Total firm water
requirements are projected to increase from 14,300
AF in 2005 to 24,400 AF in 2035. About 86 percent
of future demand is for potable needs and the
remainder for nonpotable uses.

Water Need. Broomfield’s existing water supplies
are sufficient to meet current water needs during
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Broomfield’'s 2035 Projected Firm Water Supply Sources
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average years of precipitation. Currently, water
demand may exceed available firm water supplies
during dry years, depending on C-BT deliveries.
Broomfield’s projected 2035 water requirements
exceed available firm supplies by about 10,700 AF.
Firming Broomfield’s Windy Gap water would
provide a firm annual yield of about 5,600 AF to
meet potable needs plus sufficient reusable effluent
(3,100 AF) to meet the majority of anticipated
nonpotable demands. A firm Windy Gap water
supply would provide Broomfield about 23 percent
of the City’s 2035 water supply requirement, not
counting the potential reuse of Windy Gap water.

1.7.2 Central Weld County Water
District

Central Weld County Water District (CWCWD) was
created in 1965 to serve a large rural portion of Weld
County. The CWCWD’s total service area is about
250 square miles generally located south of Greeley
and spanning along the South Platte River to the area
along 1-25 south of Dacono.

Existing Water Supply. The CWCWD’s water
supply consists of two main water categories: water
owned by CWCWD that is treated and delivered to
rural customers; and water that is transferred to
CWCWD, treated, and delivered to towns in the
service area. The primary source of water owned by
CWCWD is C-BT Project water, a small number of
ditch shares in the Greeley-Loveland Irrigation
Company, and 1 unit of Windy Gap water. The
CWCWD does not have a firm source of supply for
reuse because 99 percent of its water supply is from

the C-BT Project, which is not reusable.
Additionally, because CWCWD serves primarily
rural customers with its Windy Gap water and
CWCWD does not operate a wastewater facility,
there are no plans for reuse of Windy Gap water.
CWCWD’s current firm water supply is 2,786 AF.
In addition to the water owned by CWCWD, it
receives, treats, and delivers C-BT water to eight
small communities—Dacono, Kersey, Milliken,
LaSalle, Gilcrest, Platteville, Left Hand, and
Aristocrat.  In 2005, CWCWD began providing
water to the communities of Firestone and Frederick.
The water supply and demand for Firestone and
Frederick were not included in the evaluation
because CWCWD’s 1 unit of Windy Gap water is
used to meet the needs of existing rural customers.

Growth and Population Trend. CWCWD service
area population was estimated at about 5,200 in
2002 not including the communities that provide raw
water to CWCWD for treatment. Between 1999 and
2002, the number of taps in the CWCWD service
area grew at an average annual rate of 8.2 percent, or
a total of about 27 percent.

Current Water Demand. CWCWD supplies water
to rural customers within District boundaries.
Nonresidential demands accounted for nearly two-
thirds of total CWCWD demand in 2002.
Nonresidential demand is mostly attributable to
various agricultural and dairy users, with Aurora
Dairy and Fort St. Vrain Power Generation
representing the largest users. Total 2002 water
demand was about 2,800 AF. Residential water use
within the CWCWD service area was about 162
gpcd from 1999 to 2002. The CWCWD also treats

Comparison of Future Water Demands with
2005 Firm Annual Firm Yield - CWCWD
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water for the eight communities previously
mentioned. Because the CWCWD is only
responsible for providing treatment and not the raw
water, these communities were not included in the
demand evaluation. Total water use averaged almost
500 gpcd for the same period, but two-thirds of
CWCWD water demand was for agricultural and
industrial users.

Projected Water Demand. The population in the
CWCWD service area is expected to reach about
16,000 by 2050 based on the estimated growth in
residential taps. To arrive at projected residential
demand, historical residential use patterns were
analyzed. Residential taps are expected to grow at
an annual rate of about 4.6 percent until 2010, and
then decline over time to about 1.2 percent by 2050.
Projections of future nonresidential demands are
based on the continuation of the historical average of
3.5 new taps per year. Total water requirements for
the CWCWD are estimated to be 5,900 AF per year
by 2050.

CWCWD's 2050 Projected Firm Water Supply Sources
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Water Need. CWCWD existing water supplies are
sufficient to meet current water needs during
average years of precipitation, but water demand
could exceed available firm water supplies during
dry years, depending on C-BT deliveries. Projected
water demand exceeds the firm supply by about
1,900 AF in 2030, and by 2050 a shortage of about
3,100 AF is anticipated. Firming CWCWD’s single
Windy Gap unit would provide about 100 AF of
water, or less than 2 percent of its 2050 water

supply.

1.7.3 Town of Erie

The Town of Erie is in Boulder County, Colorado
just north of the City of Lafayette. Prior to 1995, the
Town of Erie was small and rural in nature, but
considerable growth has occurred since then.

Water Supply. Erie’s water supply has grown over
the last 10 years to keep pace with rapid population
growth. Erie has purchased C-BT Project water
since 1992 to the present, which currently provides
more than 90 percent of Erie’s water supply. Other
water sources include the ownership and planned
acquisition of up to 20 units of Windy Gap water,
reservoir storage rights, and various ditch shares.
Erie does not currently have a firm supply of water
for reuse. When available, effluent from Windy Gap
water is used via an exchange to irrigate parks and
open space. Erie estimates about 50 percent of its
Windy Gap water could be reused if the WGFP is
implemented. The current estimated firm annual
water supply for the Town of Erie is 2,145 AF.

Growth and Population Trend. Erie’s population
has grown from about 1,260 in 1990 to 6,300 in
2000; the population in 2004 was about 10,390.
From 1990 to 2004, Erie’s population increased 729
percent with a 744 percent increase in the number of
housing units.

Current Water Demand. Encompassing about 14
square miles, the Town of Erie and its water
department serve most customers within its service
area. No large industrial or other water users were
served as of mid-2004. From 1997 through 2003,
total water deliveries for the Town of Erie increased
six fold. In 2002, residential water use comprised 76

Comparison of Future Water Demands with
2005 Annual Firm Yield - Erie
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percent of total water sales, and residential use has
averaged 88 percent of total water sales from 1997
through 2004. In 2003 and 2004, commercial water
sales accounted for more than 15 percent of total
water sales. The Town of Erie initiated nonpotable
water use in 2001 and averaged about 80 AF of
deliveries between 2001 and 2003. Total water
requirements for the Town of Erie increased from
229 AF in 1995 to a high of 2,025 AF in 2002.
From 2000 to 2003, total water use averaged 164
gpcd and residential water use averaged 129 gpcd.

Projected Water Demand. The projected
population forecast for Erie is based on an annual
rate of growth of almost 13 percent through 2007, 6
percent through 2017, and 4 percent to build-out in
2025. Population at build-out is estimated at about
40,700 with about 14,600 housing units. Total Erie
water requirements are expected to increase from
about 2,500 AF in 2005 to 8,900 AF in 2025. This
represents about a 260 percent increase over that
period of time. About 96 percent of future water
demand is needed for potable uses and the remainder
for nonpotable irrigation.

Water Need. EXxisting water supplies are currently
sufficient to meet Erie’s water needs during average
years of precipitation. Currently, water demand

Erie’s 2025 Projected Firm Water Supply Sources
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could exceed available firm water supplies during
dry years, depending on C-BT deliveries. A firm
water supply shortage of about 6,800 AF is
estimated by build-out in 2025. Firming Erie’s
Windy Gap Project water supply would provide up
to 2,000 AF of water, or about 22 percent of the
Town’s projected 2025 water supply need, not

including the reuse of about 50 percent of the Windy
Gap yield to meet irrigation demands.

1.7.4 City of Evans

The City of Evans is in south-central Weld County
just south of the City of Greeley. Evans is a highly
diversified and stable community experiencing
significant growth and development.

Existing Water Supply. The City of Evans
currently relies on transbasin water from the C-BT
Project and five local ditch companies for its potable
water supply. Evans recently completed a
lease/purchase for 5 units of Windy Gap water. All
of Evans’ potable water is treated by the City of
Greeley. Evans provides raw water to Greeley each
year equal to Evans’ projected water demand, plus
an additional amount to account for losses incurred
by Greeley. Evans’ nonpotable water supply
includes the Evans Town Ditch, which currently
exceeds the City’s nonpotable demand. The current
firm annual water supply available to Evans is about
9,298 AF. In addition, Evans receives return flow
credit from native water sources, which provide a
variable supply of about 400 AF of reuse water for
meeting return flow obligations. Evans estimates up
to 85 percent of its Windy Gap water could be
reused if the WGFP is implemented.

Growth and Population Trend. Between 2000 and
2002, the City of Evans ranked among the fastest
growing cities in Colorado. Over this period, Evans
grew at an average annual rate of 7 percent.
Between 1990 and 2004, Evan’s population grew

Comparison of Future Water Demands with
2005 Annual Firm Yield - Evans
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from about 5,900 to 15,000.

Current Water Demand. The City of Evans is
responsible for providing water to the residential,
commercial, industrial and public users located
within its service area. About 95 percent of Evans’
customers are residential. Evans currently serves

Evans’ 2050 Projected Firm Water Supply Sources
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14,860 residents within the city limits and provides
water to 2,394 residents within the Arrowhead and
Hill-N-Park subdivisions. Currently, no large water
users are served by the City. Total water
requirements to meet potable and nonpotable water
needs since 2000 have ranged from about 3,700 to
4,600 AF per year. Over the period 1990-2002, total
water use averaged 188 gpcd and residential water
use averaged 157 gpcd.

Projected Woater Demand. The projected
population forecast for Evans is based on an
assumed annual rate of growth of 4 percent through
2010, 3 percent through 2020, and 2.5 percent
thereafter.  The City of Evans service area
population is expected to peak at about 40,000
residents by 2037. Total raw water requirements to
meet this anticipated population is about 13,300 AF
per year.

Water Need. Evans’ existing total firm water
supply exceeds current demand during average years
of precipitation; however, not all water supplies are
currently available for meeting potable water needs.
Water demand is expected to exceed available firm
water supplies by about 2025, which would affect
the ability of Evans to meet dry year water needs,
depending on C-BT deliveries. However, the Evans

Town Ditch, which is included in Evans’ total water
supply, currently can only be used for nonpotable
uses because the water is only available downstream
of Greeley’s water treatment plant, which treats
water for Evans. Thus, a shortage in firm potable
water supplies may occur much sooner. Based on
total water supply, without accounting for source of
water, a firm water supply shortage of about 4,000
AF is anticipated by about 2040 when demand is
expected to peak. Firming Evans’ 5 Windy Gap
units would provide the City with about 500 AF of
water or about 4 percent of the City’s projected 2050
water supply requirement, not including the reuse of
about 85 percent of the Windy Gap yield to meet
return flow obligations.

1.7.5 City of Fort Lupton

The City of Fort Lupton is in south-central Weld
County about 25 miles north of Denver. Nearby
cities include Brighton, Platteville, Firestone,
Frederick, and Dacono. Fort Lupton began as a
trading fort in 1836; since that time, the community
has expanded with its business, agriculture, and oil
and gas-based economy.

Comparison of Future Water Demands with
2005 Annual Firm Yield - Fort Lupton
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Existing Water Supply. Historically, the City
relied on ground water to meet its municipal water
needs. With increasing growth and development
along the Front Range, the quality of the ground
water from Fort Lupton’s wells in the South Platte
River alluvium has gradually declined. For this
reason, the City decided to acquire C-BT Project
water in 1997 and blend this water with ground
water to maintain acceptable water quality until
2005 when ground water was no longer used for
drinking water. Fort Lupton recently purchased 3
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Fort Lupton’s 2050 Projected Firm Water Supply Sources
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units of Windy Gap Project water from Greeley. In
addition, Fort Lupton owns shares in the Fulton
Ditch, which provides water for irrigation. Fort
Lupton does not currently have any sources of water
available for reuse, but estimates that up to 80
percent of its Windy Gap water could be reused if
the WGFP is implemented. Firm annual water
supplies currently available to Fort Lupton total
3,538 AF.

Growth and Population Trend. The City of Fort
Lupton’s 2003 population is estimated at 7,071, and
the City’s service area is coincident with its city
limits. From 1990 through 2003, population grew at
an average annual rate of 2.5 percent. Total water
taps increased by an average annual rate of 2.9
percent from 1997 through 2003. Annual growth
rates have fluctuated since 1990, with the most
significant growth occurring in 2000 and 2001.

Current Water Demand. Residential use has
traditionally comprised the majority of potable water
demands in the City of Fort Lupton, accounting for
an average of 77 percent during the 1997 to 2003
period. A large portion of the remainder of Fort
Lupton’s water demand comes from nonpotable
water needs. From 1997 through 2003, the Thermo
Cogeneration power plant used an average of 1,625
AF of water annually, while other nonpotable users,
including the City’s parks and schools, outdoor
irrigation and golf course, used 550 AF annually on
average. Total water demand for Fort Lupton has
ranged from about 3,000 to 4,000 AF per year over
the past 5 years. Total potable water use has
averaged 123 gpcd and residential water use has
averaged 97 gpcd from 1997 to 2003.

Projected Water Demand. Based on an annual
growth rate of 2.5 percent, the City of Fort Lupton is
expected to reach nearly 24,000 by 2050.
Residential, commercial, industrial, schools, city
parks and irrigation water usage are all expected to
track population growth. The City’s current and
future use for golf course irrigation is expected to
remain steady from 2003 to 2050. Total raw water
requirements of about 6,800 AF are projected by
2050, of which about 60 percent would meet potable
water demand and 40 percent would meet
nonpotable water needs, including the Thermo
Cogeneration facility.

Water Need. EXxisting water supplies are currently
sufficient to meet Fort Lupton’s water needs during
average Yyears of precipitation. Currently, water
demand could exceed available firm water supplies
during dry years, depending on C-BT deliveries. By
2030, Fort Lupton’s firm water demand is projected
to exceed supply by about 1,700 AF; by 2050 about
3,300 AF of additional water would be needed to
meet Fort Lupton’s water needs. Firming Fort
Lupton’s 3 units of Windy Gap water would provide
Fort Lupton with about 300 AF of water, or about 5
percent of its projected 2050 water supply, not
including reuse of up to 80 percent of Windy Gap
water.

1.7.6 City of Greeley

Greeley, the largest city in Weld County, is about 50
miles north of Denver. The City is located in a
semi-arid environment that receives about 12 inches
of precipitation annually. Greeley was originally an
agricultural-based community, but continues to
diversify and support a variety of businesses and
commercial industries.

Subsequent to the completion of the WGFP Purpose
and Need Report (ERO and Harvey Economics
2005) prepared for this EIS, Greeley and Harvey
Economics conducted additional evaluations and
demand forecasting for the Halligan-Seaman Water
Management Project. The Halligan-Seaman
evaluation was based on more recent water
consumption data and a different forecasting
methodology, but the results were generally
consistent with the WGFP Purpose and Need
Report. The results of the additional evaluation,
while varying slightly from those produced for the
WGFP EIS, confirmed Greeley’s need for
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participation in the WGFP and securing future water
supplies.  Pertinent differences between the two
studies are noted in the following discussion.

Existing Water Supply. Greeley’s water supply
system is diverse and complex, and uses carryover
storage from existing reservoirs, proactive water
management, conservation, and system integration
to increase the efficiency and yield of the City’s
water rights. Water supplies include the C-BT

Comparison of Future Water Demands with
2005 Annual Firm Yields - Greeley
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Project, direct flow rights from the Cache la Poudre
River, irrigation ditch shares, and mountain reservoir
storage. Although legally available, about one-third
of ditch shares in the Greeley-Loveland System are
currently in agricultural leases and not available for
immediate potable or nonpotable use. Greeley owns
64 units of Windy Gap water. As described in
Greeley’s Water Master Plan, Greeley has been
pursuing the potential sale/lease of 20 of its Windy
Gap units as a way to help fund storage for
Greeley’s remaining Windy Gap units. Greeley
recently sold 3 Windy Gap units to Ft. Lupton,
leased 5 units to Evans with an option to purchase,
and has a lease/purchase agreement with the Little
Thompson Water District for 12 units.

Greeley’s current firm water supply is about 43,850
AF, which does not include any return flow
obligations (RFOs) or wholly consumable supply,
native, or Windy Gap water, needed to meet RFOs.
However, the 43,850 AF does include about 2,350
AF of nonpotable water used for irrigation. Greeley
estimates that it would be able to reuse about 80
percent of Windy Gap water if firmed, not as a

potable supply because of the geographical and
physical constraints, but as a supply to meet
Greeley’s RFOs.

Growth and Population Trend. The City of
Greeley has grown from a rural community of
20,400 in 1950 to the second largest city in northern
Colorado, with a population of 83,000 in 2003.
Greeley’s population doubled from 1960 to 1980.
Population growth from 1970 to 1990 averaged
about 2.2 percent per year, while population growth
during the 1990s was about 2.5 percent per year.

Current Water Demand. Greeley delivers water to
residential and commercial users within its service
area in addition to deliveries and water treatment
contracts with entities outside of its service area.
Greeley provides wholesale water to the City of
Evans, a Kodak plant, part of the Town of Windsor,
part of the Town of Milliken, plus Garden City.
These entities provide Greeley with raw water and
associated water rights and Greeley treats and
delivers potable water to the respective customers at
master meters. The water demands associated with
these customers are excluded from consideration in
this analysis because Greeley is not responsible for
providing any future water requirements. Greeley
continues to provide water to other customers
outside the City in the Greeley service area that have
historically been served. This includes customers
along Greeley’s water transmission lines and certain
agricultural customers. Greeley’s water demands
between 1993 and 2003 have ranged from about
19,000 to 25,000 AF. Total water use per capita,
excluding wholesale accounts and those outside city
limits, averaged 202 gpcd from 1993 to 2002.
Single family residential water use per capita, inside
Greeley city limits, averaged 194 gpcd between
1993 and 2002. Greeley residential water use, which
includes single and multi-family residents use was
determined to be 146 gpcd for the period from 1997
to 2005 for the Seaman-Halligan Project (Harvey
pers. comm. 2007).

Projected Water Demand. Greeley’s population
forecast indicates an increase from 83,000 in 2003 to
126,300 in 2020, at the historical growth rate of 2.5
percent per year. By 2050, Greeley’s population is
projected to be 228,800 based on a 2 percent growth
rate between 2020 and 2050. A total raw water
requirement of about 53,500 AF is estimated by
2030, and a need of 78,500 AF is estimated by 2050
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Greeley’s 2050 Projected Firm Water Supply Sources
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to meet potable and nonpotable water demand.
Water demand forecasts for the Seaman-Halligan
Project indicate a greater near-term water demand in
the next 5 to 20 years, but a similar long-term
demand by 2050 compared to the evaluation
conducted for the WGFP. The Halligan-Seaman
water demand forecast was based on population
projections and average recent gpcd values, while
the WGFP demand forecast was based on
projections of land use type. Similar results for both
demand forecasting methods corroborate Greeley’s
water need assessment.

Water Need. Greeley’s existing water supplies are
currently sufficient to meet water needs during
average years of precipitation, as well as dry years.
By about 2020, Greeley’s water demand is expected
to exceed available firm water supplies. A water
supply shortage of about 9,700 AF is anticipated by
2030, and a shortage of about 34,700 AF is
anticipated by 2050. Firming 44 units of Greeley’s
Windy Gap water could provide an annual yield of
up to 4,400 AF. In the near term, the City needs the
reusable effluent from Windy Gap water to meet
return flow obligations and augmentation for
existing operations and for added flexibility in
managing its water portfolio. An annual Windy Gap
water supply of 4,400 AF would provide Greeley
about 6 percent of its projected 2050 water supply
requirement. In addition, about 80 percent of Windy
Gap water could be reused if firmed to meet
Greeley’s return flow obligations and augmentation
requirements.

1.7.7 City of Lafayette

The City of Lafayette is located just east of the City
of Boulder on the eastern edge of Boulder County.
Bordering communities include the cities of
Louisville and Broomfield, and the towns of
Superior and Erie. Like many communities along
the rapidly growing U.S. Highway 36 corridor, the
City of Lafayette experienced significant growth in
population over the last decade.

Existing Water Supply. The City of Lafayette’s
raw water supply is based primarily on shared
ownership in several ditch and reservoir companies
with diversions from Boulder Creek and South
Boulder Creek. Lafayette’s ownership in three

Comparison of Future Water Demands with
2005 Annual Firm Yield - Lafayette

10,000
_ 8,000 N
(3]
2 6,000 N
@
5 4,000 e rrird
< Annual Firm Yield 4,534
2,000 Acre-feet
0 L1 11 11 1
O Q & O 5 0 M O H N0
L NNV VO O X0
M S S S S S S

Annual firm yield does not include reuse water.

reservoirs also provides storage capacity prior to
water treatment and delivery. In addition, Lafayette
recently joined the NCWCD and has acquired C-BT
units. Lafayette has purchased 1 Windy Gap unit
from Left Hand Water District and is in the process
of acquiring an additional 7 units. The City is
evaluating implementation of a reuse program for
landscape irrigation and currently exchanges effluent
for diversions from South Boulder Creek. Reuse of
existing native water provides an average yield of
about 200 AF. Lafayette plans to fully use all
available effluent associated with Windy Gap water
if firmed, which, accounting for consumptive use
and losses, typically is about 80 percent depending
on season of use and the reclaimed water system.
The estimated firm annual water supply for the City
of Lafayette is currently 4,534 AF not counting
reuse water.
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Growth and Population Trend.  Lafayette’s
current service area population is estimated at about
25,500 persons. From 1979 to 2002, the City’s
population grew at an average annual rate of 4.6

Lafayette’s 2050 Projected Firm Water Supply Sources

Ditch water
46%

Conservation
and/or New
Sources
45%

Windy Gap
9%

percent. Annual growth rates for both population
and the number of residential units have fluctuated.
Significant growth, ranging from 8 to 10 percent per
year, occurred during the early 1980s and mid-
1990s, followed by periods of slower growth. In
1995, Lafayette imposed growth restrictions that
limited the number of new residential dwelling
permits.

Current Water Demand. The City of Lafayette is
responsible for providing water to residential,
commercial, industrial, and irrigation users within
the City’s boundaries. In addition, the City also
provides water to the East Boulder County and
Baseline Water Districts to serve certain rural
residential customers. As of 2004, Lafayette did not
serve any large water users. Current total water
demands of 4,079 AF per year serve a population
within the City of 24,637 people and an additional
359 residential taps outside the City’s limits. Total
water use has averaged 134 gpcd and residential
water use has averaged 108 gpcd for 1993 to 2003.

Projected Water Demand. Projected future growth
rates of less than 2 percent indicate a build-out
population estimate of about 36,000 in 2026. Future
water demand projections are estimated at a rate
consistent with population growth. Total raw water
requirements by 2026 are estimated to be 8,600 AF,
of which about 87 percent would meet potable water

demand and the remainder would be used to meet
nonpotable use requirements.

Water Need. Existing water supplies are currently
sufficient to meet Lafayette’s water needs during
average years of precipitation; however water
demand could exceed available firm water supplies
during dry years, depending on C-BT deliveries. By
build-out in about 2026, Lafayette’s water demand is
expected to exceed firm water supply by about 4,100
AF. Firming 8 units of Lafayette’s Windy Gap
water would provide a firm annual yield of about
800 AF, of which about 80 percent could be reused
for nonpotable irrigation requirements. A firm
Windy Gap water supply would provide Lafayette
about 9 percent of the City’s projected 2030 water
supply requirement, not counting the reuse potential.

1.7.8 Little Thompson Water District

The Little Thompson Water District (LTWD) is a
special governmental water district with customers
in Larimer, Weld, and Boulder counties. The 300-
square mile LTWD service area is generally
bounded by the City of Loveland on the north,
Longs Peak Water District on the south, the City of
Greeley, the South Platte River and the St. Vrain
River on the east, and the foothills on the west. The
LTWD provides treated water to homes and
businesses within the District.

Comparison of Future Water Demands With
2005 Annual Firm Yields - LTWD
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Water Supply. Currently, the LTWD relies almost
entirely on C-BT water to meet its municipal and
commercial water requirements. Ditch shares and
direct flow rights do not provide any firm yield. The
LTWD is acquiring 12 units of Windy Gap water
from the City of Greeley through a lease/purchase
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agreement. LTWD does not currently have any
sources of water that can be reused, but projects
about 80 percent of Windy Gap water could be
captured and reused if the project is firmed. The
LTWD current firm water supply is 5,510 AF.

Growth and Population Trends. The population
in the LTWD has almost doubled from about 10,800
in 1991 to 19,500 in 2003. During this time, the
number of taps increased about 3.9 percent annually,
excluding the LTWD expansion to become the
primary service provider for the Arkins Water
Association and the Town of Mead.

Current Water Demand. The LTWD provides
treated water to nearly 20,000 persons in its service
area. LTWD also provides treated water as a
wholesale distributor to the North Carter Lake Water
District, Long Peaks Water District, Town of
Berthoud, and the City of Loveland. Because the
LTWD is not responsible for providing the raw
water for these customers, these deliveries were not
included in the demand evaluation. The LTWD also
serves an estimated eight to ten large agricultural
and dairy water users. Total raw water requirements
for the LTWD ranged from 4,000 to 5,000 AF per
year between 2000 and 2003. Residential water use
averaged 174 gpcd between 1998 and 2003. Total
water use for the same period was 224 gpcd and is
influenced by the presence of dairies and other
agricultural users in the LTWD service area. In
addition, LTWD acquired the Arkins Water
Association and began serving the Town of Mead,

LTWD’s 2050 Projected Firm Water Supply Sources
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which temporarily increased water use for several
years.

Projected Water Demand. Projected population
growth in the area served by the LTWD based on
historical growth in the District and northern Front
Range growth projections by the Colorado
Demography Office indicate a population of about
76,500 by 2050. Between 2005 and 2050, the total
number of taps is projected to increase by 26,700, or
an average annual rate of 2.8 percent, driven by
growth in the number of residential taps. Projected
demands were calculated by multiplying per tap use
by the total number of taps. Total raw water
requirements for the LTWD are expected to reach
about 12,000 AF by 2030 and 19,000 AF by 2050.

Water Need. Existing water supplies are currently
sufficient to meet the LTWD’s water needs during
average years of precipitation. Currently, water
demand could exceed available firm water supplies
during dry years, depending on C-BT deliveries.
Projected 2030 water requirements exceed available
firm supplies by about 6,600 AF. By 2050, demand
is estimated to exceed current firm water supplies by
about 13,600 AF excluding the St. Vrain Lakes
Development. Firming LTWD’s Windy Gap water
would provide a firm annual yield of about 1,200 AF
for potable needs plus about 80 percent would be
available as reusable effluent to meet a portion of
nonpotable demands. A firm Windy Gap water
supply would provide the LTWD about 6 percent of
the District’s projected 2050 water supply
requirement.

1.7.9 City of Longmont

The City of Longmont is the second largest and
fastest growing city in Boulder County. Longmont
is located about 16 miles northwest of the City of
Boulder. The City was founded in 1871 and was
named after the nearby Longs Peak. Similar to most
urban areas along the Front Range, Longmont has
experienced steady growth over the past 20 years.

Water Supply. Longmont’s raw water sources
come from the St. Vrain Creek basin and from the
Colorado River basin.  St. Vrain basin water
facilities include Ralph Price Reservoir, the North
Pipeline on North St. Vrain Creek, and the South
Pipeline on South St. Vrain Creek. Other St. Vrain
basin supplies include ownership in mutual and
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private ditch and reservoir companies that divert
from St. Vrain Creek east of Lyons, Colorado.
Colorado River basin supplies consist of the C-BT
Project water and 80 units of Windy Gap Project
water. Longmont’s total current firm annual water
supply is 30,963 AF. In addition, non-Windy Gap
reusable effluent currently provides about 1,000 AF
on average for nonpotable uses and the City
estimates it would be able to reuse about 62 percent
of Windy Gap water.

Comparison of Future Water Demands with
2005 Annual Firm Yield - Longmont
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Growth and Population Trend.  Longmont’s
population has grown from about 43,000 in 1980 to
about 77,300 in 2002. Between 1990 and 2000, the
increase was about 39 percent, for an average annual
rate of 3.4 percent.

Current Water Demand. The City of Longmont
supplies potable water inside its city limits, outside
the city limits to a limited degree, and to nonpotable
customers. In addition, Longmont treats water for
the Town of Lyons, but this water is supplied by
Lyons and is, therefore, not included in the historical
demands or projections. Single family metered
residential use accounts for about 80 percent of total
metered residential water use inside the city, on
average. Three large industrial water users—
ConAgra, Amgen, and Royal Crest Dairy—represent
about one-third of commercial and industrial water
use. Their use has been relatively steady in recent
years. In 2003, total Longmont water demand from
all sources amounted to 20,900 AF. Longmont’s
water requirements have increased by 25 percent
since 1990. Longmont’s water use has averaged

about 190 gpcd from 1994 to 2003, but excluding
large commercial and industrial demands reduces
total water use to about 175 gpcd.

Projected Water Demand. Longmont’s population
is projected to increase from 77,000 in 2002 to
104,000 by 2025. Raw water requirements to meet
this projected demand indicate an increase from

Longmont’s 2050 Projected Firm Water Supply Sources
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about 25,900 AF in 2005 to 38,100 by 2030, and
42,300 AF at build-out. Water demand would
continue to increase even after population levels off
to meet commercial and industrial needs. The
increase in water use from 2005 to 2030 is about 47
percent, or an average annual rate of 1.6 percent.
This compares to an average annual growth rate of
1.7 percent from 1990 through 2003 for Longmont
treated water deliveries. This projection is in line
with recent population projections in the City’s
Comprehensive Plan and is less than recent
historical growth rates. Commercial and industrial
water use is expected to grow disproportionably as
Longmont approaches build-out. Longmont’s
nonpotable water demands are expected to increase
almost 50 percent by 2030.

Water Need. Longmont’s water demand is
expected to exceed available firm water supplies by
about 2017, which would affect the ability of the
City to meet dry year water needs depending on C-
BT deliveries. A shortage in annual firm yield of
about 7,000 AF is projected by 2030 and about
11,000 AF in 2050. Firming Longmont’s Windy
Gap water supply would provide about 5,125 AF of
water based on the City’s storage request and
preliminary modeling, or about 12 percent of the
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City’s 2050 firm water supply. Firming Windy Gap
water would provide reusable effluent of about 62
percent, which would contribute to meeting
nonpotable water demand.

1.7.10 City of Louisville

The City of Louisville is located in Boulder County
about 6 miles east of the City of Boulder and 25
miles northwest of Denver. Louisville supports a
residential community and associated commercial
and industrial businesses. Louisville city limits
cover an area of about 8.6 square miles including
1,700 acres of designated open space.

Existing Water Supply. The City of Louisville’s
primary sources of water supply include direct flow
rights from South Boulder Creek and C-BT Project
water. Ownership of shares in the Marshall Division
of the Farmers Reservoir and Irrigation Company
also contributes to the firm water supply. Louisville
owns 6 units of Windy Gap water and is
lease/purchasing an additional 3 units from Greeley.
Louisville’s current firm water supply is 5,063 AF.
In addition, about 300 AF of water is currently
available for nonpotable reuse from native sources,
and this could increase incrementally up to 900 AF
in the future. Reuse water from the wastewater
treatment plant is used for golf course and sports
field irrigation. Louisville would reuse about 45
percent of its firmed Windy Gap water for irrigation.

Growth and Population Trend. The City of
Louisville’s 2003 population was estimated at
18,387. From 1990 through 2003, population grew
49 percent, or at an average annual rate of 3.1
percent. The average annual growth rate for the total
number of residential water taps was 0.2 percent
from 1998 through 2003, and commercial water taps
increased at an average annual rate of 7.1 percent in
the same period. Population grew most significantly
in the early and mid-1990s, while residential water
taps have remained almost the same since 1998.
Commercial growth has been considerable since
1998. The commercial sector is anticipated to
generate the majority of future growth in water taps
and usage in the City of Louisville.

Current Water Demand. The City of Louisville is
responsible for providing water to residential,

commercial, industrial, and irrigation users within
the City’s boundaries. The City also provides water
to several residential and one commercial customer
just outside the city limits. Louisville’s largest water
user is StorageTek. Residential users have
historically accounted for the majority of total
deliveries at 66 percent; commercial users accounted
for an average of 23 percent of total potable water
use. Louisville’s total water requirements have
ranged from about 4,300 to 6,300 AF per year from
1998 to 2003. From 1998 through 2003, residential
water use averaged 112 gpcd. Total water use per
capita per day averaged 171 gallons.

Projected Water Demand. The City of
Louisville’s is projected to reach a residential build-

Comparison of Future Water Demands with
2005 Annual Firm Yield - Louisville
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out population of 23,000 by 2025. A 1 percent
growth rate in population and a 1.5 percent growth
rate in commercial square footage were used to
estimate future water demands. The City anticipates
that commercial square footage would remain stable
to 2007, and then increase at an annual growth rate
of 1.5 percent. Based on the projected rate of
growth, the City of Louisville would reach
residential build-out by 2025 and commercial build-
out by 2045. A total raw water requirement of about
6,900 AF per year is estimated for 2050. Total water
requirements are anticipated to increase by 38
percent from 2003 through 2050, or at an average
annual rate of 0.7 percent.
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Water Need. Existing water supplies are currently
sufficient to meet the Louisville’s water needs
during average years of precipitation. Currently,
water demand could exceed available firm water
supplies during dry years, depending on C-BT
deliveries. The City of Louisville is estimated to
reach residential build-out by 2025 and commercial
build-out by 2045. In 2050, a firm water supply
shortage of about 1,800 AF is anticipated. Firming
Louisville’s 9 Windy Gap units would provide the
City with up to 900 AF of water, or about 13 percent
of the City’s 2050 projected water supply need.
Reuse of native water supplies up to 900 AF and
capture and reuse of an estimated 45 percent of
Windy Gap effluent also could contribute to meeting
nonpotable demands. Although Louisville’s future
nonpotable water supply appears to be adequate to
meet those needs, the City would need to develop
additional water to meet potable water requirements.

1.7.11 City of Loveland

The City of Loveland is located 50 miles north of
Denver in southeastern Larimer County. Loveland
has experienced rapid population growth between
1990 and 2003 within the 23.5 square miles of the
city limits.

Existing Water Supply. The City of Loveland has
two categories of water supply—transbasin supplies
and transferred native ditch water rights. Transbasin
supplies consist of C-BT and Windy Gap water.
Transferred native ditch rights are diverted directly
from the Big Thompson River to the water treatment
facility for use in meeting potable water demand or
stored in Green Ridge Glade Reservoir. A portion of

the ditch shares not transferred for municipal use
currently provides a nonpotable water source for
meeting park and golf course irrigation needs.
Loveland owns 40 units of Windy Gap water.
Loveland’s current firm water supply is 17,792 AF
including about 1,000 AF of nonpotable water. In
addition, the City has limited capability for reuse of
native water and is evaluating options for the
potential reuse of a firm Windy Gap supply.

Growth and Population Trend. In 2003, the City
of Loveland had a population inside its city limits of
58,170, but the Loveland Water Utility also serves
over 5,000 additional customers within Loveland’s
Growth Management Area (GMA). From 1990
through 2003, Loveland’s population grew by about
20,800, or more than a 50 percent increase.

Comparison of Future Water Demands with
2005 Annual Firm Yield - Loveland
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Current Water Demand. The City of Loveland
potable water demand includes residential and
nonresidential water use inside and outside the City,
ranch water picked up by water haulers, construction
water delivered through fire hydrants, and wholesale
water marketed to the Little Thompson Water
District, Fort Collins-Loveland Water District, and
the City of Greeley. Total potable water sales to
Loveland service area end users increased by 3,250
AF between 1990 and 2002, or about 50 percent.
About 80 percent of Loveland’s total water
deliveries were dedicated to residential use over this
time period. Commercial water use accounted for
15 percent of water use, while the remainder was
accounted for by industrial, city, ranch water,
construction water and wholesale water deliveries.
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Total water requirements, including potable and
nonpotable demand and system losses, increased
from 9,200 AF to 13,167 AF between 1990 and
2002. Residential gpcd has fluctuated within a
narrow range from 1990 to 2003, with an average
over that period of 117 gpcd. Total water use
averaged 172 gpcd during the same period.
Loveland serves industrial and commercial users
outside its service area, which increases gpcd.
Loveland also has sold wholesale water in the past,
although this practice was greatly reduced in 2003.

Projected Water Demand. Population forecasts for
the City of Loveland estimate an annual growth rate
between 1.7 percent and 2.7 percent. This rate of
population change is well below the historical
growth rate experienced from 1990 to 2003, but
similar to Larimer County growth projections. The
service area population is projected to reach about
127,000 by 2035. Employment growth projections
range between 1.3 and 2.6 percent from 2005 to
2030. By 2050, water demand is estimated to be
about 28,300 AF.

Water Need. Loveland’s existing water supplies are
currently sufficient to meet water needs. Loveland’s
water demand is expected to exceed available firm
water supplies by about 2015, which may affect the
ability of the City to meet dry year water needs
depending on C-BT deliveries. A firm yield
shortage of about 6,900 AF in 2030 and about
10,500 AF in 2050 is projected, if Loveland relies
only on existing usable supplies. Firming the Windy
Gap water supply would provide Loveland about
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4,000 AF of water, or about 14 percent of the City’s
projected 2050 water supply. To increase its firm
yield, Loveland is currently pursuing acquisition of
1,000 AF of additional storage in the WGFP from
Platte River. If this transaction is completed, it
would not change overall WGFP storage
requirements of 90,000 AF, but would slightly
increase the firm yield to Loveland. Reuse of Windy
Gap water also would contribute to meeting
nonpotable demands.

1.7.12 Middle Park Water Conservancy
District

The Middle Park Water Conservancy District was
formed in 1950 as a direct result of the development
of the C-BT Project. The MPWCD serves as a
representative of water interests in Grand and
Summit counties and administers distribution of
water from several projects to a variety of water
users including municipal, private, and water and
sanitation districts. MPWCD currently allocates
water supplies from the Windy Gap Project and
Wolford Mountain Reservoir.

Existing Water Supply. Agreements resulting from
the construction of the original Windy Gap Project
require that the Municipal Subdistrict, Northern
Colorado Water Conservancy District, dedicate and
set aside annually, but non-cumulatively, the first
3,000 AF of water in Granby Reservoir that is
produced each water year from Subdistrict water
supplies, for beneficial use without waste, either
directly or by exchange or substitution, in MPWCD.
Windy Gap water stored in Granby Reservoir for the
MPWCD is the last to be spilled if the reservoir fills.
If MPWCD’s Windy Gap water is not used in the
year it was diverted, it cannot be carried over for the
following year.

MPWCD also receives 3,000 AF of storage in
Wolford Mountain Reservoir in an agreement with
the CRWCD. MPWCD allocates Wolford Mountain
water to 28 contractees in Summit and Grand
County similar to Windy Gap water.

Growth and Population Trend. In 2000, the
population of Grand County was 12,900 and Summit
County had 25,700 residents. Population projections
indicate a Grand County population of 28,800 and a
Summit County population of 50,400 by 2030
(DOLA 2004b). These figures do not include
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seasonal residents or visitors to either county, both
of which have substantial recreation tourism in the
summer and winter.

Current Water Demand. The MPWCD is a
wholesale water supplier for 67 water providers and
users in Grand and Summit counties. These water
providers have contracts with MPWCD to use
Windy Gap water, as requested and as available, on
an annual basis. The water providers, also known as
contractees, include towns, water districts,
agricultural water users, and ski areas. The
MPWCD contractees use MPWCD water for
augmentation purposes in conjunction with other
supplies. Some of the larger contract holders of
MPWCD Windy Gap water rely on a variety of
other primary sources of water to meet their total
demand including surface water diversions, ditches,
exchange agreements, and alluvial ground water. In
addition, the MPWCD uses its water supply for
exchanges, trades, and other agreements with other
Colorado water providers. Currently, MPWCD’s
Windy Gap water is a supplemental supply to
contract entities and only a portion of each
individual entity’s water supply. However,
MPWCD water is the sole source of water for a
number of small private augmentation water users,
such as subdivisions and private landowners.
Delivery of Windy Gap water to the MPWCD has
historically ranged from 0 to 624 AF, although 2,680
AF was requested by contractees in 2004. Estimated
water demand totaled 11,159 AF in 2000 for both
Grand and Summit counties—3,132 AF in Grand
County and 8,027 AF in Summit County.

Projected Water Demand. The MPWCD does not
prepare its own water demand projections.
MPWCD’s role is simply to respond to the needs of
its contractees to the limit of its water supplies.
Future water demand or allotment needs for
MPWCD are based on previous studies and an
examination of the overall future water resource
requirements for Grand and Summit counties as an
indication of contractees’ demands.

By 2030, Summit County year-round population is
projected to increase by 96 percent from 2000, and
Grand County year-round population is expected to
increase by 123 percent over that same 30-year
period. Summit County employment is expected to
increase by 138 percent, or 29,900 employees,
between 2000 and 2030. Grand County employment

is expected to increase by 144 percent, or 12,000
employees, during that same period (DOLA 2004c).
Water used for snowmaking and livestock is not
anticipated to change substantially in the future.
Summit and Grand counties are likely to experience
substantial increases in water demand between 2000
and 2030, primarily from residential and commercial
growth. Total potable demand by 2030 is projected
to increase by about 17,000 AF, including 13,500
AF for residential use and 3,750 AF for commercial
use. The Upper Colorado River Study (Hydrosphere
2003a) projected total demand at build-out of about
32,000 AF.

Water Need. The MPWCD is anticipating needing
additional reliable sources of water supply to meet
both current demand and anticipated future
demands. While actual use has varied from year to
year, the projected future increase in residential and
commercial demand of about 17,000 AF by 2030
indicates a substantial shortage. The Windy Gap
Project would provide the MPWCD with up to 3,000
AF of storage to assist in meet existing and future
demands. Colorado water law does not allow the
MPWCD to reuse Windy Gap water because the
water would be used within the basin of diversion.
Currently almost 90 percent of the Windy Gap
Project water is contracted for. Additional sources
of water would be needed to meet the remainder of
future demands.

1.7.13 Platte River Power Authority

Platte River Power Authority (Platte River) is a joint
action governmental entity owned by the
municipalities of Estes Park, Fort Collins,
Longmont, and Loveland. Platte River was
established in 1973 to meet the wholesale electric
energy requirements of these municipalities. The
Rawhide Energy Station (Rawhide) is owned and
operated by Platte River and provides electric power.

Existing Water Supply. Platte River owns 160
units of Windy Gap water. Platte River’s raw water
supply is based on the availability of Windy Gap
water and a Reuse Agreement with Fort Collins and
the Water Supply and Storage Company (WSSC).
Up to 4,200 AF of reusable effluent is delivered
from the City of Fort Collins for use at Rawhide
under the Reuse Agreement. In return, Platte River
provides Fort Collins with an equivalent amount of
Windy Gap water. Platte River direct flow rights,
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reservoir storage rights in Hamilton Reservoir, and a
limited number of native ditch shares in Larimer
County Canal No. 2 provide other minor sources of
water. In addition, Platte River takes delivery of 950
AF of its Windy Gap water directly from Horsetooth
Reservoir via an existing 10-inch pipeline when
water is available. Platte River’s water reuse
program has two components: 1) the majority of the
water used for cooling is effluent supplied by Fort
Collins under the Reuse Agreement; 2) Platte River
continues to recycle and reuse this cooling water to
extinction. The current operation to meet Platte
River’s water supply needs is subject to the
availability of Windy Gap water and these deliveries
are not reliable.

Growth and Population Trend. Platte River is
seeking to firm 51.5 of the 160 Windy Gap units that
it currently owns to meet the current needs of the
existing power facility. Energy load projections for
Platte River indicate a continued increase for
demand for electric power within Platte River’s
owner municipalities as these areas continue to
grow. Future water demands would be based upon
increased power requirements and related generating
facility development to meet those electricity
demands.

Current Water Demand. Platte River’s current
operational water demand averages about 4,520 AF
per year. This includes 3,261 AF on average of
effluent from the City of Fort Collins for use
primarily for cooling, and 950 AF of relatively
cleaner water taken directly from Horsetooth
Reservoir and used for boiler make-up water and
potable water. About 630 AF of water provides an
operational reserve to meet fluctuations in water
demand, or if not required, the water is leased.
Platte River has an additional need for 309 AF to
meet well and ditch augmentation requirements and
a long-term lease obligation with Larimer County.

Projected Water Demand. Although Platte River
may need additional water in the future associated
with expansion of power generation capacity as
demand for electricity increases, its participation in
the WGFP is based on providing a firm reliable
source of Windy Gap water to meet its current water
requirements. Additional power generation is likely
to be needed within the next 15 years. Platte River
is currently evaluating options for meeting future
new power generation needs. Water demands for

Platte River’s portion of new thermal power
generation would be about the same proportion as
that used for current coal-fired generation. A
location for the future generation facility has not yet
been determined. Platte River’s Windy Gap Project
units not included in the proposed WGFP may be
used to help meet the water requirements of such
new generation. Future water demands would be
based on the timing of power generation needs.

Water Need. Platte River’s participation in the
WGFP is to meet the water needs for their current
power generation facility, not to meet future water
needs for expansion of power generating capacity.
Platte River needs a firm annual supply of 5,150 AF
of water to meet its obligations under the Reuse
Agreement that supplies the current operational
needs for the Rawhide Energy Station. The Reuse
Agreement between Platte River, Fort Collins, and
WSSC requires the availability of Windy Gap water.
Platte River is currently considering transferring
1,000 AF of storage in the WGFP to the City of
Loveland. This transaction, if completed, would not
affect overall project storage requirements of 90,000
AF, but Platte River’s firm yield from the WGFP
would decrease.

There are numerous scenarios, i.e., drought, under
which there is no assurance that Platte River’s water
supplies will be sufficient or available when needed.
Without the firming of the Windy Gap units, the
ongoing operation of the Rawhide Energy Station is
vulnerable to curtailed operations.

1.7.14 Town of Superior

The Town of Superior is located in southeast
Boulder County and northern Jefferson County and
is considered part of the greater Denver
Metropolitan Area. The Town of Superior was
founded in 1896 and remained small until the early
1990s when the Rock Creek Ranch residential
development began construction. The Town has
grown rapidly during the past decade, but residential
growth has tapered off.

Water Supply. Currently, the Town of Superior
relies primarily on C-BT water and local ditch water
to meet its municipal and commercial water
requirements. Windy Gap water, when available, is
also used to meet potable water needs and is
captured and reused for nonpotable irrigation. The
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Town of Superior currently owns 15 units of Windy
Gap water, after the sale of 7 units to the Town of
Erie. If Windy Gap water is firmed, the City
estimates that about 32 percent could be reused for
irrigation.  Superior’s current firm annual water
supply is 1,544 AF.

Comparison of Future Water Demands
with 2005 Annual Firm Yield - Superior
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growth of 3.4 percent. Potable water deliveries are
expected to increase by 211 AF from 2004 through
2014. Total potable water usage is projected to
exceed 1,700 AF by 2014. The Town of Superior
plans to maximize the use of nonpotable water for
outdoor uses in the future. Total increases in
nonpotable use call for a doubling from 2004 level
of 700 AF to 1,400 AF at build-out. Total water
requirements are projected to increase from 2,500
AF in 2005 to 3,300 AF in 2014.

Water Need. Superior’s existing water supplies are
sufficient to meet current water needs during
average years of precipitation. Beginning in 2005,
water demand could exceed available firm water
supplies during dry years, depending on C-BT
deliveries. A shortage in firm yield of about 1,800

Growth and Population Trend. As population
growth commenced in the early 1990s, average
annual growth became extraordinary, with an
average population increase of 33 percent from 1990
through 2004. Since 2000, the average annual
population growth has slowed in relative terms but
still exceeds 5 percent on an annual basis. The
growth in the number of water taps also slowed after
2000, but still grew more than 20 percent between
2000 and 2003. As of 2004, the Town of Superior’s
population was estimated at 11,000.

Current Water Demand. Superior does not serve
any other communities with water nor does it receive
water from other communities.  Superior’s total
water deliveries more than tripled between 1995 and
2003, and average annual growth in water deliveries
was 33.5 percent from 1995 through 2003. Total
water requirements have increased from 1,127 AF in
1997 to 2,277 AF in 2003. From 1995 to 2003,
Superior’s total water use averaged 135 gpcd.

Projected Water Demand. The Town of Superior
is projected to reach build-out in 2014, when the
population of the town reaches 15,400. Compared
with the 2004 population estimate of 11,000, the
Town is expected to experience an average annual

Superior’s 2014 Projected Firm Water Supply Sources
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AF is anticipated by build-out in 2014 if the WGFP
is not completed. Firming Superior’s Windy Gap
water supply would provide up to 1,500 AF of
water, or about 46 percent of the Town’s projected
2014 water supply. Reuse of Windy Gap water also
would contribute to meeting future nonpotable water
demand.

1.8 Windy Gap Firming Project
Participant Water Needs

1.8.1 Projected Shortages in Firm Yield

The evaluation of the water supplies and demands
for each Project Participant indicates that projected
water demand would exceed available firm yield in
the near future. Project Participants have a firm
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water supply of about 141,000 AF and a demand of
about 120,000 AF in 2005. By 2030, the cumulative
water demand for all East Slope Project Participants
is projected to reach about 205,000 AF, which
would result in a shortage in firm yield of about
64,000 AF. Water demand for East Slope
Participants is projected to increase to about 251,000
AF by 2050 and shortages in firm yield at that time
would increase to more than 110,000 AF. An
additional water demand of up to 17,000 AF by
2030 is projected for West Slope water users
partially served by the MPWCD. The lack of a
reliable firm water supply would affect the ability of
all of these entities to meet anticipated water needs
in dry years. The projected shortages in firm water
supply over the 2005 to 2050 year period are shown
in Table 1-5.

Existing water supplies will meet the current water
needs for most Project Participants during average
years of precipitation, but supply shortages in dry
years are expected to occur within the next 20 years
for all of the Project Participants. For many East
Slope Participants, a deficit in firm yield could occur
soon, depending upon C-BT vyields. Other Project
Participants have a foreseeable future need for their
Windy Gap water supply before 2025.

Project Participants have implemented a variety of
effective conservation measures to reduce water
demand. Additional improvements in water use
efficiency and delivery systems are expected to
continue in the future and are an important
component in meeting future water supply
requirements.  While continued conservation is
necessary, it would not eliminate the need for the
proposed WGFP and for some Participants the
development of additional sources of new water.
Projected future water requirements indicate that
even with the WGFP, Participants will need
additional conservation savings or additional water
sources to meet from about 10 to 65 percent of 2050
future water needs.

1.8.2 Project Participant Firm Yield
Goals

To meet a portion of identified current and future
water demands, Project Participants are proposing to
improve vyields from the existing Windy Gap
Project. The proposed WGFP is based on the
existing water rights associated with the original

Windy Gap Project and does not expand on those
rights or the diversion amounts in the original 1981
Windy Gap Project EIS. The proposed WGFP does
not necessarily meet all the future water
requirements for each Participant, but rather seeks to
improve the yield of each Participant’s Windy Gap
water delivery.  Project Participants may seek
additional water supplies through other projects, but
the intent of the WGFP is only to improve the yield
from an existing project and existing Windy Gap
water rights.

The proposed WGFP would not firm all of the
original 480 Windy Gap units (48,000 AF based on
100 AF/unit) because some Windy Gap owners are
not participating in the project. In addition, some
Firming Project Participants are not firming all of
the units they own. Firming Project Participants
own 439 Windy Gap units (Table 1-6). The
remainder of the units is owned by the City of
Boulder and the Town of Estes Park who are not
participating in the WGFP. A total of 344.5 Windy
Gap units are included in the WGFP

Several Participants do not currently own Windy
Gap units, but are leasing or in the process of
purchasing units. The Little Thompson Water
District has a lease purchase agreement to acquire 12
units of Windy Gap water from the City of Greeley;
likewise, the City of Evans has a lease purchase
agreement to acquire 5 units from Greeley.

Louisville has a long-term lease of 3 units from
Greeley. The City of Lafayette has acquired 1
Windy Gap unit and is in the process of acquiring an
additional 7 units. Erie recently acquired 7 units
from Superior and plans to acquire 6 units from
other unit holders. In addition, the City of Loveland
is pursuing acquisition of 1,000 AF of Platte River’s
storage in the project. If completed, this change
would not affect overall WGFP water storage needs
of 90,000 AF or water diversions, but would slightly
increase Loveland’s yield and slightly decrease
Platte River’s yield.

A 64,000 AF shortage in firm water supplies is
projected for East Slope Participants by 2030.
By 2050, the firm yield shortage would be over
110,000 AF.
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Table 1-5. Projected cumulative surplus or shortage (-) in firm annual yield for Windy Gap Participants.
. Firm eer o
Participant supply 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 Projected
Shortage
AF
Broomfield 13,739 -561 -3,561 -5,661 -6,761 -7,961 -9,361| -10,661| -10,661| -10,661| -10,661| 2005
CWCWD 2,786 -414 -814 -1,114 -1,414 -1,714 -1,914 -2,314 -2,614 -2,814 -3,114 2005
Erie 2,145 -355 -2,255 -3,755 -5,255 -6,755 -6,755 -6,755 -6,755 -6,755 -6,755 2005
Evans 9,298 4,698 3,398 2,298 898 -402 -1,802 -3,502 -4,002 -4,002 -4,002 2025
Fort Lupton 3,538 -562 -662 -862 -1,162 -1,462 -1,662 -2,062 -2,362 -2,762 -3,262 | 2005
Greeley 43,850 16,150 11,450 6,050 -50 -4,650 -9,650 | -15,150 | -21,150| -27,650| -34,650| 2020
Lafayette 4,534 34 -966 -1,966 -2,966 -3,966 -4,066 -4,066 -4,066 -4,066 -4,066 | 2006
LTWD 5,510 -490 -1,490 -2,690 -3,890 -5,190 -6,590 -7,990 -9,690 -11,490 -13,590 2005
Longmont 30,963 5,063 2,863 663 -1,537 -4,937 -7,137 -8,187 -9,237 -10,287 -11,337 2017
Louisville 5,063 63 -237 -537 -937 -1,237 -1,437 -1,637 -1,837 -1,837 -1,837 2006
Loveland 17,792 3,392 1,892 -8 -2,208 -4,708 -6,908 -9,008 -9,508 | -10,008 | -10,508 | 2015
MPWCD! 0 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Platte River 0 -5,150 -5,150 -5,150 -5,150 -5,150 -5,150 -5,150 -5,150 -5,150 -5,150 | 2005
Superior 1,544 -956 -1,456 -1,756 -1,756 -1,756 -1,756 -1,756 -1,756 -1,756 -1,756 2005
Cumulative
Total 2 140,762 20,912 3,012 -14,488 -32,188 -49,888 -64,188 -78,238 -88,788 -99,238 | -110,688

! Grand and Summit Counties 2000 total water demand based on the UPCO Study (Hydrosphere 2003a) is about 11,000 AF. Sources other than Windy Gap are currently
used to meet water demands. The MPWCD has an immediate need for Windy Gap water for use in augmentation of other withdrawals and diversions.

2 The cumulative total includes the total firm supply of all participants and the collective surplus or shortage in firm annual yield. Participants individually meet any

shortages.

1-38

WINDY GAP FIRMING PROJECT EIS



CHAPTER 1

1.8 WINDY GAP FIRMING PROJECT PARTICIPANT WATER NEEDS

Table 1-6. Project Participant Windy Gap units, storage request, and firm yield goals.

Participant Windy Gap units Wmdyvsaglpzllamlts in Storag:;t)equest Firm (YAI\?:I? Goal
Broomfield 56 56 25,200 5,600
CWCWD 1 1 330 100
Erie * 14 20 6,000 2,000
Evans' 1,750 500
Fort Lupton 1,050 300
Greeley 64 44 7,000 4,400
Lafayette® 8 1,800 800
LTWD! 0 12 4,850 1,200
Longmont® 80 80 13,000 5,125
Louisville! 6 9 2,700 900
Loveland 40 40 6,000 4,000
MPWCD? 0 0 3,000 3,000
Platte River 160 51.5 13,000 5,150
Superior 15 15 4,500 1,500
TOTAL 440 344.5 90,180 34,575

! Acquiring additional Windy Gap units.

2The MPWCD does not own Windy Gap units, but is requesting firming storage for its Windy Gap water. The estimated firm
yield for the MPWCD and other Participants for each of the alternatives is discussed in Chapter 3.

Because the Windy Gap Project water rights are
junior to many water rights in the Colorado River
basin, the WGFP would not be able to divert and
store water every year. Thus, diversions during wet
years would be stored for use during dry years. As
more water is stored, the firm yield approaches 100
AF per unit.

While theoretically each unit of Windy Gap Project
water would provide a yield of 100 AF, the actual
firm yield depends on the amount of storage volume
constructed and the actual project operation for each
alternative. Project Participants have each requested
storage in the Firming Project based on several
factors, including their projected need, preliminary
yield estimates, and the cost of storage. Storage
requests for all Participants total 90,180 AF and the
firm yield goal is 34,575 AF (Table 1-6). This
includes 31,575 AF for Windy Gap allottees and
3,000 AF for the MPWCD. Firm vyield goals for
Windy Gap allottees would firm 315 units of the 480
units in the original Windy Gap Project at a yield of
100 AF/unit.  The storage request for some
Participants may provide a firm yield of close to 100

AF per Windy Gap unit. For Participants with lower
storage requests in relation to the number of Windy
Gap units they own, the yield would be less.

Firm yield for the WGFP also depends on future
water development in the Colorado River basin and
its effect on Windy Gap water rights; thus, actual
firm yield may differ from firm yield goals. Chapter
3 provides an analysis of the estimated firm yield
associated with each of the alternatives described in
Chapter 2 and the contribution of the WGFP in
meeting projected water needs.

About 90,000 AF of new storage is needed to
meet Participants’ firm yield goals.

1.8.3 Summary

Projected water demands indicate that the Project
Participants individually and collectively will have a
shortage in annual firm yield in the near future
(Figure 1-10). The projected shortage in firm water
supply supports the purpose and need of the
proposed WGFP to firm about 30,000 AF of Windy
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Figure 1-10. Combined future total water raw
water requirements and current annual firm
yield for WGFP Participants.
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Gap Project water for East Slope Project Participants
and provide up to 3,000 AF firming storage of
Windy Gap water for the MPWCD. The WGFP
would provide about 10 percent of the cumulative
water supply needs for the Participants in the year
2050 (Figure 1-11). Other new sources of water
including conservation measures would be needed to
meet projected shortfalls.

1.9 Scoping and Issues

1.9.1 Scoping

Scoping is the first phase of the public involvement
process. It is designed to help determine the scope

Figure 1-11. Summary of projected 2050
Participant water supply sources.
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of issues and alternatives to be addressed in the EIS.
The intent of the scoping process is to gather
comments, concerns, and ideas from those who have
an interest in or may be affected by the Proposed
Action and identify issues the public and
government agencies believe are most important.
During scoping (from September to November
2003), Reclamation sought and received input from
the public, interested organizations, and agencies to
help identify issues for evaluation in the EIS.

Several methods were used to inform the public and
solicit comments, including public information
meetings in July 2003, publication of a Notice of
Intent in the Federal Register on September 8, 2003,
and distribution of a scoping announcement prior to
three public scoping meetings in Granby, Loveland,
and Lyons, Colorado. An agency scoping meeting
also was held to gather input from federal, state, and
local government agencies. More information on the
public involvement process is included in Chapter 4
Consultation and Coordination.

1.9.2 Key Issues ldentified for Analysis
in the EIS

Reclamation received about 160 written submissions
during the scoping period on a broad range of
potential issues. A detailed scoping report
describing the public scoping process and the
comments received was released on December 19,
2003 (ERO 2003a). A copy of the scoping report is
located on Reclamation’s website at
http://www.usbr.gov/gp/nepa/quarterly.cfm#ecao, or
is available by contacting the U.S. Bureau of
Reclamation Eastern Colorado Area Office.

Based on comments received during scoping
meetings and in consultation with cooperating
agencies, Reclamation identified major issues for
evaluation in the EIS as listed below. Because some
of the alternatives presented during scoping have
changed during the course of the NEPA
investigation, comments related to previously
considered reservoir sites are no longer applicable.

In addition to these primary issues, the EIS briefly
addresses other minor issues.
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1.9 SCOPING AND ISSUES

1.9.2.1 Water Resources

« How would Firming Project diversions
impact streamflow in the Colorado River
and East Slope streams?

« Would there be any changes in the operation
of existing reservoirs, including Granby
Reservoir, Shadow Mountain, and Grand
Lake (collectively referred to as the Three
Lakes) on the West Slope and Carter Lake
and Horsetooth Reservoir on the East Slope?

« What would be the impact to water quality
in the Colorado River, the Three Lakes and
East Slope streams and reservoirs, including
any new reservoirs?

« Would there be any water quality impacts to
the Fraser River?

« Would there be impacts to ground water
recharge in Grand County?

1.9.2.2 Biological Resources

o What would be the effect to riparian and
wetland vegetation at existing and new
reservoir sites and along affected streams?

« Would there be an impact to threatened or
endangered species including downstream
Colorado River endangered fish?

« What would be the potential effect to native
vegetation communities and sensitive plant
species?

« How would changes in Colorado River flow
and water quality affect aquatic life,
including the potential for the spread of
whirling disease on the West and East
Slope?

« How would wildlife species and habitat be
affected by construction of new reservoirs?

1.9.2.3 Recreation

« How would kayaking and rafting be affected
by changes in Colorado River flow?

« Would storage changes in the Granby
Reservoir and East Slope C-BT reservoirs
affect water based recreation?

o What recreational activities would occur at
new reservoirs and who would be
responsible for management?

1924 Cultural Resources
« Would significant cultural resources be
affected by new reservoirs or other
facilities?

1.9.25 Land Use
o Would any private lands, residences, or
commercial properties be affected by new
reservoirs?

« Would there be any impact to county open
space properties?

o How would land ownership change?

« How would land use near new reservoirs
change?

« How would new facilities affect
transportation, both during construction and
over the long-term?

1.9.2.6 Socioeconomics

o What are the economic consequences of
reservoir construction to local communities?

« How would property values be affected by
New reservoirs?

o How would tourism on the West Slope be
affected by potential changes in water-based
recreation?

o How would the project be financed?

1.9.2.7 Other Issues

« Would the proposed Firming Project conflict
with the purpose of the C-BT Project?

o What is the relationship between the
proposed Firming Project and operation of
the C-BT Project in conformance with
Senate Document 80, which provides the
operating conditions for the C-BT Project?

« Would the storage of C-BT water in a new
Windy Gap reservoir require an amendment
to the exiting Carriage Contract between the
NCWCD and Reclamation?

WINDY GAP FIRMING PROJECT EIS
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1.10 The Decision Process

A number of decisions, permits, and approvals are
needed from federal, state, and local agencies to
implement WGFP alternatives.  Reclamation is
responsible for NEPA compliance and other
decisions associated with use and connection to C-
BT facilities, any changes in C-BT operations, and
use of Reclamation land. The Corps of Engineers,
as a cooperating agency, is assisting with preparation
and review of the EIS and has regulatory authority
for any Section 404 dredge and fill permitting
requirements under the Clean Water Act. The
Western Area Power Administration, a federal
power marketing agency in the U.S. Department of
Energy, will make a decision on the relocation of a
transmission line for the Chimney Hollow Reservoir
alternative. Both the Corps and Western are using
this EIS to meet NEPA compliance requirements for
their federal actions associated with the WGFP.

1.10.1 Reclamation Decisions

As the lead agency, Reclamation is responsible for
preparation of the EIS and Record of Decision. In
addition, Reclamation must make several decisions
regarding potential actions associated  with
implementation of the Proposed Action or other
alternatives. All of the action alternatives would
involve a physical connection of WGFP conveyance
facilities on the East Slope to C-BT facilities.
Reclamation will need to decide whether to allow for
this connection. The No Action Alternative does not
require any authorization by Reclamation.

Because the Proposed Action includes the storage of
C-BT water in a new Firming Project facility (a
concept referred to as prepositioning), Reclamation
also will need to make a decision regarding
accounting changes in the C-BT system to allow
water storage and exchange between the two
projects to occur. Implementation of prepositioning
may require modification or replacement of the
existing conveyance and storage contract between
Reclamation, the Subdistrict, and the NCWCD.

Reclamation action will be needed if Jasper East
Reservoir is constructed because the reservoir would
be partially located on Reclamation property and use
of these lands would likely result in the sale or
exchange of property with the Subdistrict. In
addition, construction of Jasper East Reservoir

would require relocation of the Willow Creek Pump
Station and Canal. Reclamation will need to make a
decision regarding the relocation of these C-BT
facilities if Jasper East Reservoir is constructed.

1.10.2 Senate Document 80 and Section
14 Analyses

Prior to entering into a contract that would allow use
of C-BT excess capacity, Reclamation must
determine that the excess capacity contract is
consistent with the provisions of Senate Document
80 (SD80) and Reclamation’s authority under
Section 14 of the Reclamation Project Act of 1939
(43 U.S.C. 8389). This determination will be made
available at a later time and is not part of this EIS.
However, following is an explanation of the factors
that will be considered in making this determination.

1.10.2.1 Senate Document 80

The “Manner of Operation of Project Facilities and
Auxiliary Features” (“Manner of Operation”) is set
forth on pages 2 through 5 of SD 80 and is
incorporated into the Blue River Decrees, which
decreed water rights for the C-BT Project. The
Manner of Operation states that the C-BT Project,
“... must be operated in such a manner as to most
nearly effect the following primary purposes.”

1. To preserve the vested and future rights in
irrigation.

2. To preserve the fishing and recreational
facilities and the scenic attractions of Grand
Lake, the Colorado River, and the Rocky
Mountain National Park.

3. To preserve the present surface elevations of
the water in Grand Lake and to prevent a
variation in these elevations greater than
their normal fluctuation.

4. To so conserve and make use of these waters
for irrigation, power, industrial
development, and other purposes, as to
create the greatest benefits.

5. To maintain conditions of river flow for the
benefit of domestic and sanitary uses of this
water.

To accomplish these purposes, Manner of Operation
goes on to state that the project, “... should be
operated by an unprejudiced agency in a fair and
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1.10 THE DECISION PROCESS

efficient manner, equitable to all parties having
interests therein...” and in conformity with lettered
12 stipulations.

Reclamation’s determination will consider the
effects of the proposed project on Reclamation’s
ability to continue meeting the five primary purposes
of the C-BT Project and whether or not the C-BT
Project can continue to be operated in accordance
with lettered stipulations (a) through (l) in the
Manner of Operation.

Reclamation will decide on whether to allow the
Subdistrict to connect Windy Gap facilities to
the C-BT Project and whether to allow storage
of C-BT water in a new Windy Gap reservoir.

1.10.2.2 Section 14 of the Reclamation
Project Act of 1939

Section 14 of the Reclamation Project Act of 1939
(“Section 14) provides in part as follows:

“The Secretary is further authorized, for the
purpose of orderly and economical construction
or operation and maintenance of any project, to
enter into such contracts for exchange or
replacement of water, water rights, or electric
energy, or for the adjustment of water rights, as
in his judgment are necessary and in the interests
of the United States and the project.”

Section 14 requires a finding that the exchanges
contemplated under the proposed project are (1) for
the purpose of orderly and economical operation and
maintenance of the C-BT Project and (2) necessary
and in the interests of the United States and the C-
BT Project.  Reclamation’s determination will
document whether or not the proposed project and
anticipated contract or contract amendment(s) meet
these two requirements of Section 14.

This determination will be developed, and made
public, prior to execution of a contract or contract
amendment that would allow implementation of any
of the action alternatives considered in this EIS.

1.10.3 Other Permits and Approvals

Implementation of any of the action alternatives
requires compliance with applicable federal, state,

and local regulatory agencies laws, approvals,
review, and permitting requirements. Permitting
requirements may vary with alternative. The No
Action alternative also may be subject to various
regulatory actions and permits. Principal federal,
state, and local environmental compliance
requirements associated with implementation of the
Firming Project are listed in Table 1-7.

Grand County as a cooperating agency is providing
input and review of the EIS. Grand County has
regulatory authority under Colorado H.B. 1041,
which allows counties to regulate activities
designated as matters of state interest. Under
Resolution No. 1978-5-4, Grand County regulates
municipal and industrial water projects within Grand
County. Grand County granted a 1041 permit for
the construction of the original Windy Gap
Reservoir and pipeline.  Construction of a new
reservoir in Grand County would be subject to
additional 1041 review and permitting.

1.10.4 The EIS Process

This Draft EIS evaluates the effects to the
environment of the No Action alternative, the
Proposed Action, and other alternatives. It was
prepared in accordance with the NEPA of 1969 and
amendments, Council on Environmental Quality
Regulations for Implementing the Procedural
Provisions of NEPA (40 CFR 1500-15-8), and the
Bureau of Reclamation NEPA Handbook.

The Draft EIS will be released to the public for a 60-
day comment period. During this period,
Reclamation will hold several open houses for the
public to learn more about the alternative actions and
comment on the DEIS. Following receipt of
comments, Reclamation will respond to substantive
comments on the alternatives and the impact
analysis in the Final EIS. A Final EIS will be
completed about 3 to 4 months following close of
the comment period on the Draft EIS.
Reclamation’s decision on the Proposed Action and
other alternatives will be documented in a Record of
Decision.

Reclamation will take public comments on the
Draft EIS for 60 days.

WINDY GAP FIRMING PROJECT EIS
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Table 1-7. Environmental compliance requirements.

Agency Statute, Regulation, or Order Purpose Project Application
Federal
National Environmental Policy | Applies to federal actions that | All action alternatives are
Act may significantly affect the subject to NEPA compliance
quality of the environment because of connection to C-BT
facilities owned by
Reclamation
National Historic Preservation | Protection of historic and Surface disturbing activities,
Act, Section 106 cultural resources in where cultural resources have
coordination with the State been identified
Historic Preservation Office
Easement Required for use of Construction of Jasper East
Reclamation property reservoir and pipeline
connections for Chimney
Hollow or Dry Creek
reservoirs are partially located
on Reclamation property
BUREAU OF Executive Order 11990, Requires avoidance of adverse | Disturbances to wetlands

RECLAMATION

Protection of Wetlands

wetland impacts where
practicable and mitigation if
necessary

Executive Order 11988,
Floodplain Management

Requires avoidance of adverse
floodplain impacts were
practicable and mitigation if
necessary

Disturbances within stream
floodplains

Executive Order 12898,
Environmental Justice

Requires consideration of
disproportionate impacts to
minority or low income
populations

Socioeconomic effects to be
evaluated for all alternatives

Endangered Species Act

Protection of federally listed
threatened or endangered
species

Potential impacts to Colorado
River endangered fish species,
lynx, Preble’s meadow
jumping mouse or other
federally listed species

U.S. ARMY CORPS
OF ENGINEERS

Clean Water Act — Section 404
Permit to discharge dredge and
fill material

Authorizes placement of fill or
dredge material in waters of
the U.S. including wetlands

Surface disturbances
associated with construction of
dams, pipelines, or other
infrastructure that affect
wetlands or waters of the U.S.

U.S. FISH AND
WILDLIFE SERVICE

Fish and Wildlife Coordination
Act

Consideration of fish and
wildlife conservation for water
resource development projects

Development of mitigation
measures for adverse effects to
fish and wildlife

Migratory Bird Treaty Act

Protects migratory birds

Surface disturbance that may
harm or injure migratory birds
and nesting
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Agency

Statute, Regulation, or Order

Purpose

Project Application

WESTERN AREA
PowER
ADMINISTRATION

DOE NEPA Implementing
Procedures and applicable
environmental and cultural
resources protection statutes.

Applies to DOE actions that
may significantly affect the
quality of the environment.

Western’s need to relocate
transmission lines under
certain alternatives.

ENVIRONMENTAL

EIS review and 404 review

Protection of wetland, air,

Review of potential

PROTECTION water quality and other environmental effects
AGENCY environmental resources
State of Colorado
Section 401 water quality Certifies that authorized Applicable for all disturbances
certification Section 404 activities meet that require Section 404
DEPARTMENT OF state water quality standards permitting

PuBLIC HEALTH
AND
ENVIRONMENT-
WATER QUALITY
CONTROL DIvISION

National Pollution Discharge
Elimination System Permit for
Stormwater

Protection of water resources
from discharges associated
with construction activities

Applicable to all surface
construction activities greater
than one acre

Construction Dewatering 402
Permit

Protects surface water from
dewatering ground water
during construction

Excavations for pipelines, dam
construction or other activities
that require dewatering

DEPARTMENT OF
PuBLIC HEALTH
AND
ENVIRONMENT-AIR
PoOLLUTION
CONTROL DIVISION

Air Pollution Emission Notice

Protection of air quality from
construction activities
including vehicle emissions
and fugitive dust

Excavation, grading, and
blasting for construction of
dams, pipelines, roads, borrow
areas, and other surface
disturbances

Open Burning Permit

Control open burning

Land clearing activities that
result in burning trees or other
materials

Review and comment on

Protection of fish and wildlife

Changes in stream flows,

COLORADO proposed action and mitigation | resources inundation of streams, creation

DivISION OF measures of lake habitat, impacts to

WILDLIFE terrestrial wildlife habitat from
project development

OFFICE OF Coordination of Section 106 Determination of eligibility of | Surface disturbing activities,

ARCHEOLOGY AND | compliance with Reclamation | cultural resources for the where cultural resources have

HisTORIC National Register of Historic been identified

PRESERVATION, Places, significance of impacts,

COLORADO STATE and appropriate mitigation

HIsTORIC measures

PRESERVATION

OFFICER

COLORADO Mining and reclamation permit | Mining and reclamation Excavations needed for dam

DiIVISION OF permits for borrow areas construction

MINERALS AND

GEOLOGY

PRELIMINARY DRAFT— NOT FOR PUBLIC RELEASE
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Agency

Statute, Regulation, or Order

Purpose

Project Application

Local

LARIMER COUNTY

Location and extent review

Evaluation of public use,
structures or utilities for
conformance with master plan

Required for construction of
Chimney Hollow or Dry Creek
reservoirs

Special Use Review

Protect the health, safety, and
welfare of Larimer County
residents

Required for construction of
Chimney Hollow or Dry Creek
reservoirs

GRAND COUNTY

1041 - Matters of State
Interest

Evaluation of impacts on
county resources

Required for construction of
new reservoirs and related
facilities in Grand County

Special Use Review

Protect the health, safety, and
welfare of Grand County
residents

Required for construction of
new reservoirs and related
facilities in Grand County

BOULDER COUNTY

1041 - Matters of State
Interest

Evaluation of impacts on
county resources

Required for expansion of
Ralph Price Reservoir

Location and Extent Review

Evaluation of proposed public
or quasi-public facilities to
ensure that the location and
extent of the facilities are in
conformance with the Boulder
County Comprehensive Plan

Required for expansion of
Ralph Price Reservoir

Special Use Review

To determine the compatibility
of the use with the site and
surrounding land and uses and
the adequacy of services

Required for expansion of
Ralph Price Reservoir
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Chimney Hollow Reservoir Site

The Municipal Subdistrict's Proposed Action is
to construct a new 90,000 AF Chimney Hollow
Reservoir on the East Slope near Carter Lake
and to allow the storage of C-BT Project water
in the new reservoir to improve Windy Gap
yield.

Chapter 2.
Proposed Action and
Alternatives

This chapter describes the alternatives considered to
deliver a firm annual yield of about 30,000 AF from
the existing Windy Gap Project and provide 3,000
AF of storage for MPWCD. Five alternatives,
including the Proposed Action and a No Action
alternative, were selected for detailed analysis in the
EIS. All action alternatives include development of
90,000 AF of new storage in either a single reservoir
on the East Slope or a combination of East and West
Slope reservoirs. The reservoir alternatives included
in the EIS are:

1. No Action — Project Participants would
maximize delivery of Windy Gap water within
the capacity of existing facilities under the
existing contractual arrangement between
Reclamation and the Subdistrict without any
new Reclamation action or new C-BT
connections. In addition, the City of
Longmont would evaluate the enlargement of
Ralph Price Reservoir for storage of its Windy
Gap water.

2. Proposed Action by the Subdistrict —
Chimney Hollow Reservoir (90,000 AF) with
prepositioning (allowing storage of C-BT
water in Chimney Hollow Reservoir)

3. Chimney Hollow Reservoir (70,000 AF) and
Jasper East Reservoir (20,000 AF)

4. Chimney Hollow Reservoir (70,000 AF) and
Rockwell/Mueller Creek Reservoir (20,000
AF)

5. Dry Creek Reservoir (60,000 AF) and
Rockwell/Mueller Creek Reservoir (30,000
AF)

This chapter discusses the alternative selection
process, describes the key components of each
alternative including the facilities, operation plan,
cost, and provides a summary comparison of
alternative features and resource effects. In addition,
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CHAPTER 2

Section 2.8 describes the identification of reasonably
foreseeable actions used in the cumulative effects
evaluation.

2.1 Alternative Selection Process

The goal of the alternative selection process was to
identify a reasonable range of alternatives to meet
the purpose and need of the proposed WGFP.
NEPA regulations do not specify the number of
alternatives that need to be considered in the EIS,
but indicate that a reasonable range of alternatives
should be evaluated. The Council on Environmental
Quality (CEQ) defines reasonable alternatives as
“those that are practical or feasible from the
technical and economic standpoint and using
common sense, rather than simply desirable from the
standpoint of the applicant” (CEQ 1986). CEQ
regulations also require that all reasonable
alternatives, including no action, are rigorously
explored and objectively evaluated and that the
reasons for eliminating alternatives are discussed (40
CFR 150.14).

In addition to satisfying NEPA requirements,
projects subject to permitting by the U.S. Army
Corps of Engineers under the Clean Water Act also
must comply with Section 404(b)(1) Guidelines (40
CFR, Part 230) for discharge of dredge and fill
material into waters of the U.S. These Guidelines
specify “no discharge of dredged or fill material
shall be permitted if there is a practicable alternative
to the proposed discharge which would have less
adverse impact on the aquatic ecosystem, so long as
the alternative does not have other significant
adverse environmental consequences” (Section
230.10(a)). An alternative is considered practicable
if “it is capable of being done after taking into
consideration cost, existing technology, and logistics
in the light of overall project purposes” (Section
230.10(a)(2)). Practicable alternatives under the
Guidelines assume that “alternatives that do not
involve special aquatic sites are available, unless
clearly demonstrated otherwise” (Section 230.3(Q)).
Guidelines also assume that “all practicable
alternatives to the proposed discharge which do not
involve a discharge into a special aquatic site are
presumed to have less adverse impact on the aquatic
ecosystem, unless clearly demonstrated otherwise”
(Section 230.10(a)(3)).

The alternatives analysis required for Section
404(b)(1) can be conducted either as a separate
analysis for 404 permitting or incorporated into the
NEPA process. Reclamation and the Corps have
agreed that an integrated approach for the
alternatives analysis is appropriate to satisfy NEPA
and 404(b)(1) requirements. Integration of both
NEPA and 404(b)(1) Guidelines ensures that the
alternatives selected for evaluation in the EIS are
both reasonable and practical.

2.1.1 Development of Alternatives

The development of potential alternatives for
firming the yield of the Windy Gap Project began
with a study conducted by the Subdistrict. The
results of this study were documented in an
Alternative Plan Formulation Report (APFR) (Boyle
and EDAW 2003). The APFR identified several
categories of alternatives, including new reservoir
sites, enlargement or re-regulation of existing
reservoirs, development of ground water storage,
and re-regulation of existing reservoirs. In addition,
nonstructural measures that did not require new
infrastructure were evaluated. Hydrologic modeling
results conducted for the APFR and subsequent
analyses for the EIS indicate that to meet Project
Participant’s goal of a consistent annual firm yield of
about 30,000 AF would require around 90,000 AF of
new storage. The storage goal includes 3,000 AF of
new storage for MPWCD to improve the firm yield
of their Windy Gap water.

The APFR began with a broad range of potential
project elements followed by successive phases of
screening and evaluation to identify potentially
feasible alternatives. A total of 171 different project
elements, which include individual storage features,
were evaluated. The analysis resulted in the
identification of seven possible alternatives that were
presented during the public and agency scoping
meetings held in the fall of 2003. The seven
possible alternatives were:

e Chimney Hollow Reservoir
o Little Thompson Reservoir
o Cactus Hill Reservoir

e Chimney Hollow Reservoir and Jasper
North A Reservoir

« Jasper North Reservoir and Rawhide
Reservoir

2-2
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« Jasper North Reservoir and Chimney
Hollow Reservoir

e Chimney Hollow and Rawhide Reservoir

Reclamation and the Corps reviewed the results of
the APFR to determine the adequacy of the
preliminary identification of potential alternatives
and the analyses that were conducted to select
alternatives. Both agencies concurred that the APFR
provided an excellent compilation of data and
alternatives analysis. However, further refinement
of the alternative screening and selection process
was needed to address the requirements of the
404(b)(1) Guidelines. To comply with 404(b)(1)
Guidelines, Reclamation, in concert with the Corps,
reevaluated all of the alternatives identified in the
APFR, as well as several new alternatives identified
following completion of the APFR and scoping.

2.1.2 Alternative Screening

Three successive levels of screening were applied to
the range of potential alternatives to narrow the list
of alternatives for consideration in the EIS. The
404(b)(1) Guidelines were used as the primary
screening tool for the evaluation of alternatives.
These Guidelines include five categories of
screening criteri=—purpose and need, logistics,
technology, environmental consequences, and the
costs to construct the project (40 CFR 230.10). Cost
was not used to screen potential WGFP alternatives
because it did not adequately differentiate
alternatives.

Additional detail on the screening and evaluation of
alternatives is found in the Windy Gap Firming
Project Alternatives Report (ERO 2005).

2.1.2.1 Level 1 Alternative Screening

The initial Level 1 screening of alternatives
considered four categories of 404(b)(1) criteria —
purpose and need, logistics, technical, and
environmental.  These categories are described
below.

Purpose and Need Screening Criteria

Alternatives that clearly would not meet or
reasonably contribute to meeting the Participants’
water supply requirements were eliminated from
further consideration. ~ This criterion did not
eliminate potential reservoir storage alternatives, but

Alternatives were screened using Clean
Water Act Section 404(b)(1) criteria:

» Purpose and Need

» Logistics

» Technology

» Environmental Consequences

did eliminate other types of alternatives. The ability
to meet the project purpose and need, including yield
requirements, was used again to evaluate alternatives
in Level 3 screening.

Logistical Screening Criteria

Logistical screening criteria included land use and
the size and number of reservoirs.

Land Use. Potential alternatives were eliminated
based on incompatibility with existing land use.
Types of incompatible land use included designated
Wild and Scenic or Recreational rivers, Wilderness
Areas, Superfund sites, sites that require relocation
of an Interstate Highway, and sites that would
require Congressional Action and adversely affect
existing Reclamation projects.

Size and Number of Reservoirs. A minimum
reservoir size and maximum number of reservoirs
criterion were used to screen out small reservoirs
and to limit the environmental effects associated
with multiple reservoir sites. In addition, yield and
operational considerations affected the size and
number of reservoirs that can practicably be used to
meet the project purpose and need.

Based on yield calculations and Participant water
storage requests, about 90,000 AF of storage is
needed to meet the project purpose and need.
Because of the capacity limitation in conveying
water from the West Slope to the East Slope via the
Adams Tunnel, new storage is needed on the East
Slope so that water is readily available for delivery
to East Slope Participants. Having a portion of the
needed storage on the West Slope would allow
Windy Gap diversions to be stored immediately
without the potential for spilling from Granby
Reservoir if the Adams Tunnel is delivering C-BT
water at capacity or is otherwise unavailable.
However, too much storage on the West Slope may
reduce the reliability of the Firming Project because
of the dependence on the operation of the Adams

WINDY GAP FIRMING PROJECT EIS
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Tunnel and other facilities to convey water to East
Slope Participants.

Potential reservoir sites were screened using two
different size criteria for East and West Slope
reservoirs. Hydrologic modeling indicates that at
least 20,000 AF of storage is needed on the West
Slope to provide sufficient yield when combined
with an East Slope reservoir. Thus, reservoir sites
with less than 20,000 AF of storage on the West
Slope were eliminated from further consideration. A
stand-alone East Slope reservoir site would need to
have a storage capacity of about 90,000 AF to meet
project needs. If 20,000 AF of storage is available
on the West Slope, then about 70,000 AF of East
Slope storage is required. West Slope storage
greater than 20,000 AF would reduce East Slope
storage requirements. A minimum reservoir size of
30,000 AF on the East Slope was considered
reasonable for the purpose of selecting reservoir
sites for consideration because at least twice this
amount of storage (60,000 AF) would be needed on
the East Slope based on the available West Slope
storage options.

A single large reservoir would typically have less
total disturbance than two smaller reservoirs with
combined equivalent volume. The incremental
environmental effects associated with multiple
reservoir sites are likely greater than if the
disturbance is concentrated at fewer locations.
Multiple reservoirs also require the construction of
additional pipelines, pumping stations, and other
conveyance structures that increase environmental
disturbance and reduce the operational efficiency.
Multiple small reservoir sites typically have greater
surface area and greater evaporation rates than larger
deeper reservoirs.  Thus, large deep reservoirs
conserve water resources by reducing evaporation
losses compared to multiple smaller reservoirs. In
consideration of the potential environmental
impacts, operational inefficiencies, evaporative
water loss associated with multiple reservoir sites,
and conveyance and energy requirements, alternative
configurations were limited to no more than two
reservoir sites on the East Slope.

Technical Screening Criteria

Constructability and safety factors eliminated
reservoir sites near or on mine sites.

Environmental Screening Criteria

Environmental screening criteria included an
evaluation of potential effects to wetlands and
perennial streams.

Wetlands. Potential reservoir sites were eliminated
from consideration if they contained more than 25
acres of wetlands or if fens (a special category of
wetlands) were known to be present. Wetland
determinations were based on National Wetland
Inventory (NWI) mapping by the U.S. Fish and
Wildlife Service or field investigations.

Perennial Streams. Perennial streams provide
year-round flows and often support aquatic
ecosystems.  Potential reservoir sites located on
perennial  streams  were  eliminated  from
consideration to avoid potential impacts to flowing
streams and the associated aquatic life and habitat.
Perennial streams were identified based on the
presence of a solid blue line on U.S. Geological
Survey Quadrangle Maps (scale = 1:24,000). Thus,
potential reservoir sites were limited to ephemeral or
intermittent streams. EXisting reservoirs located on
perennial streams were an exception to this criterion
because these streams have already been impacted.

Alternatives Considered in Level 1 Screening:
The following sections provide a brief discussion of
the alternatives remaining following Level 1
screening and the rationale for eliminating those
alternatives that were screened out.

New Reservoirs. A total of 124 potential new
reservoir sites identified for analysis were eliminated
by the Level 1 screening criteria. Thirteen new
reservoirs were carried forward for further analysis
in Level 2, including ten East Slope reservoir sites
and three West Slope reservoir sites (Table 2-1).

Enlarge Existing Reservoirs. Application of the
Level 1 screening criteria eliminated the potential
enlargements of 26 existing reservoirs.  The
enlargement of three East Slope reservoirs was
carried forward for further screening in Level 2
(Table 2-1).
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Table 2-1. Reservoir alternatives remaining
following Level 1 screening.

Reservoir Site River Basin

New Reservoirs—East Slope

Glade Cache la Poudre
Cactus Hill Cache la Poudre
Rawhide North Cache la Poudre
Dowe Flats St. Vrain
Stone Canyon St. Vrain

Chimney Hollow Big Thompson

Meadow Hollow Big Thompson

Sprenger Ranch Big Thompson

Dry Creek Big Thompson

Wildcat Big Thompson
New Reservoirs—West Slope

Jasper East Colorado

Rockwell/Mueller Creek Colorado

Mt. Chauncey South Colorado

Enlarge Existing Reservoirs—East Slope

Halligan Cache la Poudre
Seaman Cache la Poudre
Hertha Big Thompson

Aquifer Storage. Bedrock and alluvial aquifers
were considered as possible storage options, but
were eliminated because of the limited storage
capacity and uncertainty in providing long-term
storage. Aquifer storage does not provide sufficient
storage potential for meeting the project purpose and
need.

Re-regulation of Existing Reservoirs.  This
alternative was evaluated to determine if sufficient
additional storage space could be made available
within existing non-C-BT reservoirs to store Windy
Gap water. Re-regulation of existing reservoirs was
eliminated as a potential alternative because existing
reservoirs are already being operated in an effort to
maximize yield; therefore, the re-operation potential
and amount of storage available would be minimal.
Storage in existing reservoirs is typically fully
committed to firm other water supplies and is
generally not available when Windy Gap water is
diverted. Re-regulation of existing reservoirs would

not contribute to meeting the project purpose and
need.

Nonstructural  Alternatives. Nonstructural
measures primarily involve modification to existing
operations without significant new structural
features. Nonstructural alternatives were evaluated
primarily on their ability to firm Windy Gap Project
water supplies as defined by the project purpose and
need, as well as logistical considerations.

Most nonstructural measures, involve use or
integration of the WGFP with the C-BT Project, and
included:

e Unlimited and limited borrowing from C-BT

« Modified borrowing of C-BT water
e Buying C-BT storage
o Interruptible supply contracts

o Purchase/leaseback contracts or dry year
options on C-BT units

e Prepositioning

All nonstructural measures, except prepositioning,
were eliminated from further consideration for one
or more reasons including conflicts with C-BT
operations, adverse impacts on water deliveries to C-
BT unit holders, and the inability to firm Windy Gap
water. Prepositioning is a method of operation in
which C-BT water is prepositioned or stored in
advance in an East Slope reservoir, such as Chimney
Hollow. Space created in Granby Reservoir by
prepositioning would be filled with Windy Gap
water, which would then be exchanged for C-BT
water stored in Chimney Hollow. This arrangement
ensures temporary space in Granby Reservoir to
store Windy Gap water. Total allowable C-BT
storage would not change and the existing C-BT

Alternatives that did not meet Level 1 screening
criteria were eliminated from further
consideration.

water rights and diversions would not be expanded.
Prepositioning is a component of the Proposed
Action.

Integration with Denver Water’s Moffat Collection
System was another nonstructural alternative
eliminated from consideration. This alternative is

WINDY GAP FIRMING PROJECT EIS
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primarily a method of conveyance and does not
address storage requirements or provide the firm
yield identified in the purpose and need. There is
insufficient capacity in South Boulder Creek to
convey Windy Gap water and Denver’s Moffat
system water, in addition water right and
environmental issues limit the practicality of this
alternative.

Other Alternatives. Additional alternatives were
identified during scoping, but were eliminated for
the reasons noted below.

Around-the-horn delivery. This proposal involved
leaving water in the Fraser River that would
normally be delivered to Broomfield through
Denver’s Moffat System. This water could then be
diverted at Windy Gap Reservoir and delivered to
Broomfield through the Windy Gap/C-BT system.
This conveyance option was suggested as a method
to improve Fraser River flows and offset effects of
possible additional Denver Water diversions from
the Fraser System. This alternative does not
contribute to meeting the purpose and need of the
Firming Project or offset any effects of the WGFP
and would exceed the capacity of East Slope
delivery infrastructure to deliver the water to
Broomfield.

South Platte River storage and exchange for C-BT
water. This alternative included the development of
storage on the South Platte River to capture Windy
Gap water for reuse and exchange upstream for C-
BT water. This alternative was eliminated because
most Participants have commitments or plans for
reuse of Windy Gap water, and any reuse of Windy
Gap water depends on the reliable delivery of the
first use of the water. This alternative does not meet
the purpose and need of firming Windy Gap water,
but rather provides a potential mechanism to capture
and reuse Windy Gap water and perhaps other
reusable water.

Interruptible supply contracts. These types of
contracts are used to provide water in dry years, but
do not provide a long-term reliable supply of water
to meet the purpose and need of the proposed
Firming Project.

Storage in Horsetooth Reservoir.  Dedicating
storage space in Horsetooth Reservoir for Windy
Gap firming would reduce the storage and yield for
the C-BT Project and injure C-BT unit holders. A

change in the purpose of the C-BT Project would
require Congressional action. This alternative was
eliminated from consideration because it would
adversely affect C-BT unit holders contrary to
Reclamation  obligations associated with the
establishment of the C-BT Project authorized by
Congress.

Water conservation. Water conservation measures
play an important role in reducing demand and
extending supplies for each of the Project
Participants.  Participants have implemented a
variety of conservation measures over the past 15
years, which has substantially reduced water use.
Additional incremental improvements in water
conservation in the future are expected to contribute
to meeting Participants’ future water needs, but
conservation alone does not meet all of the projected
water supply requirements or eliminate the need for
firming existing Windy Gap Project water supplies.
Past conservation is included in the demand
projections in Chapter 1.  Future water use
projections are based on average water use during
the 1998-2003 period, including significantly
reduced water use in the drought of 2002-2003,
which resulted in conservatively low per capita
water use. Conservation measures will continue to
reduce demand and conserve available supplies in
the future, but they do not provide an immediate
source of water to meet near-term demand
projections.

Joint West Slope storage project. This alternative
included locating a reservoir site in the Fraser River
basin that could be jointly used for storing Windy
Gap water and water for West Slope use. To store
Windy Gap water in the upper Fraser River basin
would require either a pipeline from the existing
Windy Gap diversion site on the Colorado River or a
change in the point of diversion. Because a suitable
location for a Fraser Valley reservoir has not been
identified, the logistical constraints, legal
requirements associated with delivery of Windy Gap
water to a Fraser Valley reservoir, and the
uncertainties associated with the timing of
construction of a Fraser Valley reservoir, this
alternative was eliminated from consideration.

2.1.2.2 Level 2 Alternative Screening

Level 2 screening was based on storage options that
would have the least potential effect on wetlands.
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The five reservoir sites with the least wetland impact
for each of the three storage categories—new
reservoirs (East and West Slope) and reservoir
enlargement—were selected for further evaluation.
Level 2 screening eliminated five new East Slope
reservoir sites. All three potential new West Slope
reservoirs sites and three East Slope reservoir
enlargements were retained for further consideration.
Reservoir sites with the least wetland impact are
indicated by shading in Table 2-2. These sites were
carried forward for further evaluation in Level 3
alternative screening.

Table 2-2. Level 2 alternative screening.

Level 2 screening selected alternatives with the
least impact to wetlands.

21.2.3 Level 3 Alternative Screening

The third level of alternatives analysis evaluated the
11 remaining reservoir alternatives based on their
ability to meet the purpose and need of the proposed
project, along with consideration of additional
logistical and environmental factors. Reservoir sites
evaluated in Level 3 are shown in Figure 2-1.
Prepositioning was also evaluated to determine its
potential for improving yield and meeting the project
purpose and need. A discussion of each of the
remaining alternatives and the rationale for inclusion
or exclusion in the EIS follows.

Reservoir Site! Reservoir Size Wetlands
(AF) (acres)
New Reservoirs—East Slope
Glade 61,000 — 303,000 6-40
Cactus Hill 104,071 14
Rawhide North 43,100 1
Dowe Flats 55,000 — 119,000 18
Stone Canyon 31,800 0
Chimney Hollow 60,000 — 110,000 2
Meadow Hollow 60,000 6
Sprenger Ranch 92,700 1
Dry Creek 21,000 - 62,300 3-6
Wildcat 60,000 13
New Reservoirs—West Slope

Jasper East 21,800 19
Rockwell/Mueller 20,000 - 30,000 3-18
Creek

Mt. Chauncey 23,500 7
South

Enlarge Existing Reservoirs—East Slope

Halligan 35,300 — 62,900 18
Seaman 3,200 — 38,000 18
Hertha 74,300 1

Level 3 screening examined remaining
alternatives in more detail based on their ability
to meet the purpose and need of the proposed
project, along with consideration of additional
logistical and environmental factors.

'Shaded reservoir sites had the least impact on wetlands

and were evaluated

in Level 3 Screening.

Alternatives Evaluated in Level 3 Screening:

Rawhide North. This potential 43,000 AF reservoir
site is located about 20 miles north of Fort Collins.
Although located near the Platte River Power
Authority, it would be over 35 miles from other East
Slope Participants. This alternative was eliminated
from further consideration for several reasons: the
yield would be low because of the evaporation loss
from a shallow reservoir; there would be logistical
constraints and inefficiency associated with water
conveyance north to the reservoir and then back

south to Participants; and the environmental effects
associated  with  construction of  extensive
conveyance, along with the need to build at least one
additional East Slope reservoir. In addition, there
would be additional environmental effects from the
greater water diversions that would be needed to
make up for higher evaporation losses. Because of
the inability of the Rawhide North Reservoir site to
effectively contribute to meeting the firm yield
requirements of the project purpose and need and
other logistical and environmental impacts, this
alternative was eliminated.

WINDY GAP FIRMING PROJECT EIS
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Stone Canyon. The Stone Canyon reservoir site is
located about 1 mile northeast of the Town of Lyons.
With a maximum storage capacity of about 32,000
AF, it would need to be combined with at least one
additional East Slope reservoir to meet total storage
requirements. This site was occupied by nine homes
in 2005 and about 80 acres of two Boulder County
open space properties—Indian Mountain, an
archeologically sensitive area and Natural
Landmark; and Rabbit Mountain-Dowe Flats, which
contains land restricted in perpetuity for use by
American Indians. Boulder County has indicated
that it is not willing to sell the open space property
or have it used for a reservoir (Koopman 2004).

The Stone Canyon reservoir site was eliminated
from further consideration because of the numerous
conflicting land uses and the natural and cultural
resource values associated with these lands. While
the Subdistrict may have the authority to condemn
property for reservoir construction, placement of a
reservoir on this location would potentially require
condemnation of county open space and other
private property. Consultation with the United
Tribes of Colorado on the impact to Traditional
Cultural Property committed to ceremonial and
educational uses in perpetuity by multiple tribes
would need to be conducted. These conflicting land
uses would likely substantially increase the time
required to complete the project and Participants
have a near term need for the water. In addition, a
second East Slope reservoir would need to be
combined with the Stone Canyon Reservoir to meet
project storage requirements, and the environmental
effects from two East Slope reservoirs are likely to
be greater than alternatives with a single East Slope
reservoir.

Chimney Hollow. The Chimney Hollow reservoir
site is located in a hogback valley just west of Carter
Lake and about 8 miles southwest of the City of
Loveland. The reservoir site has potential storage
capacity of 40,000 to 110,000 AF and could serve as
a stand-alone facility. At sizes less than 90,000 AF,
it would need to be combined with another East or
West Slope reservoir.  This reservoir site was
selected as the Proposed Action (Alternative 2) by
the Subdistrict and is also included as a 70,000 AF
Reservoir in Alternatives 3 and 4.

Sprenger Ranch. The Sprenger Ranch reservoir
site (92,700 AF) is located about 5 miles west of the

City of Loveland. The reservoir site was occupied
by about 15 residences in 2005, and overlaps
portions of two Larimer County Open Space
parcels—Rimrock and Devils Backbone. The
Rimrock Open Space was established because of its
aesthetic and ecological values, portions of which
include a highly significant Colorado Natural
Heritage Conservation Site (Larimer County 2001).
The Devils Backbone Open Space supports
imperiled foothills plant communities, and likely
supports imperiled butterfly species that have been
documented nearby within similar habitat (Larimer
County 2004). Larimer County has indicated that it
would not be willing to sell or enter into an
agreement that would permit construction of a dam
and reservoir that would impact county open space
(Buffington 2004).

The Sprenger Ranch reservoir site was eliminated
from further consideration because of the
environmental values present and the conflict with
existing land uses. Similar to the Stone Canyon site,
it is likely that condemnation proceedings would be
required to obtain Larimer County Open Space and
possibly other private land for construction of a
reservoir at this location. Extended legal
proceedings are likely to substantially increase the
time required to construct a reservoir at this location
and the Participants have a near term need.

Dry Creek. The Dry Creek reservoir site is located
southeast of Carter Lake and due south of the
Chimney Hollow reservoir site. The Dry Creek
reservoir site is located on private and state-owned
land and would affect three residences. A reservoir
at this location could be constructed to a size ranging
from 21,000 AF to about 62,000 AF. To meet the
firm yield requirement for the Firming Project, this
reservoir would need to be combined with an
additional East or West Slope reservoir.  This
potential reservoir site was selected for additional
evaluation in the EIS in Alternative 5 and is
described in Section 2.7.

Halligan Reservoir. Halligan Reservoir is an
existing 6,400 acre-foot reservoir located about 23
miles northwest of Fort Collins on the North Fork of
the Cache la Poudre River. The Cities of Fort
Collins and Greeley, and others are currently
evaluating the potential to enlarge this reservoir.
The City of Fort Collins has indicated that the full
expansion capacity of an enlarged Halligan is fully

WINDY GAP FIRMING PROJECT EIS
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allocated (Janonis 2004). As such, capacity is not
sufficient for storage of Windy Gap water in this
facility. The practicality of delivering and storing
Windy Gap water at a reservoir site almost 40 miles
from Carter Lake, where Windy Gap water is
currently delivered, also would involve numerous
logistical issues including the need for extensive
pipeline construction and pumping facilities with
high energy requirements, in addition to the
environmental effects associated with water
conveyance facilities. For these reasons,
enlargement of Halligan Reservoir was eliminated
from further consideration for Windy Gap Firming
storage.

Seaman Reservoir.  Seaman Reservoir is an
existing reservoir located on the North Fork of the
Cache la Poudre River downstream from Halligan
Reservoir and about 10 miles northwest of Fort
Collins.  The City of Greeley and others are
currently evaluating the potential for enlarging this
reservoir to meet a portion of their future water
storage needs. The North Fork of the Poudre River
currently contains critical habitat for the threatened
Preble’s meadow jumping mouse. The City of
Greeley and others have fully subscribed all of the
available capacity of an enlarged Seaman Reservoir
(Koch 2004). Similar to the Halligan Reservoir
enlargement, there are also substantial logistical
difficulties and environmental concerns in
conveying water to Seaman Reservoir and then
delivering water south to Participants. Potential
effects to wetlands and a perennial stream are also
higher compared to other new East Slope reservoir
locations. For these reasons, enlargement of Seaman
Reservoir was eliminated from further consideration

Hertha Reservoir. The existing Hertha Reservoir
site is located about 6 miles southwest of the City of
Loveland and about 2 miles east of Carter Lake
Reservoir. Expansion of Hertha Reservoir to about
74,000 AF of storage capacity is possible with
construction of about 2 miles of dam that would
encircle and enlarge the existing reservoir. This
small reservoir currently serves the Handy Ditch
Company. The Hertha Reservoir site also contains
Rainbow Lake Estates, a residential subdivision
containing at least 32 completed homes with an
assessed individual value of $300,000 to $500,000,
plus 39 additional lots for sale or homes under
construction as of 2005.

In order to acquire the right to use and enlarge
Hertha Reservoir, the Subdistrict would have to
condemn the land at the reservoir site and most
likely some interest in the water rights associated
with the existing reservoir because reservoir
enlargement would likely interfere with those water
rights. Several government entities own shares in
the Handy Ditch Company, and thus own an interest
in the water rights associated with the Hertha
Reservoir. It is unclear under present law whether
the Subdistrict has the legal power to condemn
property owned by other government entities. The
Hertha Reservoir site was eliminated from further
consideration because of the conflicting land uses
and the amount of time it would likely take to
acquire both the property and the water rights.

Jasper East. The Jasper East reservoir site is
located between Willow Creek Reservoir and
Granby Reservoir in Grand County. This potential
reservoir site has a storage capacity of up to about
22,000 AF. The site is located in an area of irrigated
pastureland.  Reservoir construction at this site
would require relocating County Road 40 and the
Willow Creek Pump Station and a portion of the
Willow Creek Canal, which are features of the C-BT
Project. No homes are presently on this site. A
potential reservoir at this site would need to be
paired with additional East Slope storage. The
Jasper East reservoir site was selected as a potential
alternative in combination with Chimney Hollow
Reservoir and is discussed for Alternative 3.

Rockwell/Mueller Creek. The Rockwell/Mueller
Creek Reservoir site (Rockwell) is located about 2
miles southwest of the Town of Granby on the West
Slope. This reservoir site has up to 35,000 AF of
storage capacity. Current land use includes
pastureland and four residences. A pipeline and
pump station would be required to deliver water to
Rockwell Reservoir and back to Windy Gap
Reservoir. This reservoir site, in combination with
either Chimney Hollow Reservoir or Dry Creek
Reservoir, was included in Alternatives 4 and 5, as
discussed in Section 2.6 and Section 2.7.

Mt. Chauncey South. The Mt. Chauncey South
potential reservoir site is located at the headwater of
Reed Creek about 4 miles southwest of the Town of
Granby. This reservoir is located at an elevation of
about 9,200 feet and is about 3 miles south of Windy
Gap Reservoir. Construction of a reservoir at this
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elevation introduces several operating inefficiencies
compared to lower elevation West Slope sites
including 1,400 feet of pumping lift and the need for
a bi-directional conveyance facility from Windy Gap
Reservoir. Energy requirements for operation would
be higher than either the Rockwell Reservoir or
Jasper East Reservoir sites, which are located at
elevations similar to Granby Reservoir. New roads,
dam construction and pipeline installation in steep
terrain would require substantial disturbance to
native vegetation communities. Based on NWI
mapping, the impact to wetlands could be greater
than Rockwell Reservoir. While wetland effects
may be less than the Jasper East reservoir site, the
Jasper East wetlands appear to be supported
primarily Dby irrigated pasturelands and ditch
leakage. The Mt. Chauncey South reservoir site is
also located in potential habitat for the federally
listed threatened lynx (CDOW 2005a).

This site was eliminated from further consideration
because of the substantial operational inefficiency of
locating a reservoir at this elevation, the high energy
requirements needed for pumping, the environmental
disturbance associated with construction of facilities
in primarily undisturbed and steep terrain, and the
presence of potential lynx habitat. The Mt
Chauncey South reservoir site does not provide any
logistical or environmental advantages over the
Jasper East or Rockwell reservoir sites.

Prepositioning. Hydrologic modeling was used to
determine whether prepositioning would improve
yield when used with a stand-alone 90,000 AF
Chimney Hollow Reservoir. Results indicate that
prepositioning improves project yield, and that
without prepositioning, total project yield is reduced
by about 15 percent. The reduction in firm yield for
individual Participants would range from 0 to 30
percent depending on the number of Windy Gap
units they own, demand, and requested storage for
Chimney Hollow Reservair. Without
prepositioning, all Windy Gap diversions must either
be stored in Granby Reservoir or delivered directly
through the Adams and Olympus Tunnels into
Chimney Hollow if Granby Reservoir is full. The
WGFP is particularly reliant on available capacity in
the Adams and Olympus Tunnels in wet years when
Granby Reservoir typically fills. Without
prepositioning, yield is substantially reduced

because a lack of available space in the tunnels
would reduce Windy Gap diversions in wet years.

Chimney Hollow Reservoir without prepositioning
was eliminated as an alternative because of the
substantial reduction in yield and because it would
not provide adequate yield to meet the water needs
for all of the Participants. Prepositioning is a
component of the Proposed Action in combination
with Chimney Hollow Reservoir as discussed in
Section 2.4.

2.1.2.4 Alternatives Selected for NEPA
Analysis

Based on the screening and evaluation of potential
alternatives, four reservoir sites appear feasible to
meet the purpose and need for the proposed WGFP.
Potential reservoir sites include Jasper East and
Rockwell on the West Slope (Figure 2-2) and
Chimney Hollow and Dry Creek on the East Slope
(Figure 2-3).

The Chimney Hollow Reservoir site has the capacity
to meet total storage requirements of 90,000 AF.
The other reservoir sites would need to be used in
combination to provide adequate storage. A smaller
Chimney Hollow could be combined with either of
the two potential West Slope reservoirs.

The Dry Creek reservoir site, which has a maximum
storage capacity of about 60,000 AF, could be
combined with a 30,000 AF Rockwell Reservoir on
the West Slope to provide 90,000 AF of storage. A
Dry Creek and Jasper East combination is not
feasible because Jasper East storage capacity is
limited to about 22,000 AF.

WINDY GAP FIRMING PROJECT EIS
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2.2 ALTERNATIVE 1—NO ACTION ALTERNATIVE

CHAPTER 2

The alternatives analysis concluded that the
following reservoirs, individually or in combination,
provide a reasonable range of alternatives for
meeting the project purpose and need, satisfying
technical/logistic considerations, while minimizing
environmental effects and should be considered for
additional evaluation in the EIS.

e Chimney Hollow Reservoir (90,000 AF)
with prepositioning

e  Chimney Hollow Reservoir (70,000 AF) and
Jasper East Reservoir (20,000 AF)

e Chimney Hollow Reservoir (70,000 AF) and
Rockwell/Mueller Creek Reservoir (20,000
AF)

e Dry Creek Reservoir (60,000 AF) and
Rockwell/Mueller Creek Reservoir (30,000
AF)

The Subdistrict’s proposed action is to construct a
90,000 AF Chimney Hollow Reservoir using
prepositioning to improve yield. The following
sections describe the components and operational
characteristics of the No Action alternative and four
action alternatives. Chapter 3 provides information
on the estimated vyield and the potential
environmental consequences for each alternative.

2.2 Alternative 1—No Action
Alternative

NEPA regulations require analysis of a No Action
Alternative (CEQ Guidelines 1502.14). No action
does not necessarily require continuation of current
conditions or the status quo, but rather a reasonable
projection of future conditions or actions if none of
the action alternatives are implemented. No action,
in the context of this EIS, means no actions or
approvals by Reclamation. No action from
Reclamation’s perspective is what is reasonably
likely to occur with continuation of the existing
contractual arrangement between Reclamation and
the Subdistrict for the delivery of Windy Gap water
through the C-BT system without a new or amended
contract for additional connection of new Windy
Gap Firming infrastructure to C-BT facilities. The
No Action Alternative is described below and was
analyzed along with the action alternatives to
provide a basis for comparison.

2.2.1 Current Windy Gap Project
Operations

The current Windy Gap Project has been in
operation since 1985. Windy Gap Project water is
diverted from the Colorado River just downstream
of the confluence of the Colorado and Fraser Rivers
at Windy Gap Reservoir (Figure 1-3). Once
collected, it is pumped to Granby Reservoir for
storage and is conveyed to the East Slope via the
Adams Tunnel to Carter Lake, another C-BT
reservoir. Granby Reservoir is the only long-term
storage facility for Windy Gap water prior to
delivery to Windy Gap Participants. Carter Lake
and Horsetooth Reservoir provide only short-term
conveyance of Windy Gap water. From Carter
Lake, Windy Gap water is distributed using
conveyance through C-BT facilities including the
Hansen Feeder Canal and Horsetooth Reservoir for
Project Participants to the north, and the St. Vrain
Supply Canal, Boulder Feeder Canal, and Boulder
Creek Supply Canal for Participants to the south. In
addition, the Southern Water Supply Pipeline out of
Carter Lake provides delivery to six Project
Participants to the south. No Windy Gap water is
stored in East Slope C-BT storage reservoirs.
Storage capacity of Windy Gap water for most
Project Participants once delivery is taken is limited,;
therefore, most Participants typically only order
delivery of Windy Gap water from Granby
Reservoir as needed.

The current Windy Gap Project, according to the
terms outlined in the 1985 Supplement to the 1980
Agreement Concerning the Windy Gap Project and
Azure Reservoir and Power Project, requires the
Municipal Subdistrict, Northern Colorado Water
Conservancy District to dedicate and set aside
annually, but non-cumulatively, at no cost to
MPWCD, the first 3,000 AF of water in Granby
Reservoir that is produced each water year from
Windy Gap water supplies. This water is for
beneficial use without waste, either directly or by
exchange or substitution, in the MPWCD. The
direct beneficial uses do not include instream uses or
industrial uses. In the event of a Granby Reservoir
spill, MPWCD’s Windy Gap water stored in the
reservoir is the last of any Windy Gap water to be
spilled. MPWCD’s Windy Gap water stored in
Granby Reservoir cannot be carried over to the next
year.

2-14
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2.2 ALTERNATIVE 1—NO ACTION ALTERNATIVE

2.2.2 Participant Operations under the
No Action Alternative

If Reclamation does not approve a contract to
connect new WGFP facilities to C-BT facilities as
required for the action alternatives, Project
Participants in the near term would maximize
delivery of Windy Gap water according to their
demand, water rights, availability of storage in
Granby Reservoir, and existing Adams Tunnel
conveyance constraints. The City of Longmont is
the only Participant that currently has an option to
develop storage independently if the WGFP is not
implemented. Most Participants indicate that, in the
long term, they would seek other storage options,
individually or jointly, to firm Windy Gap water
because of their need for reliable Windy Gap
deliveries and the substantial investment in existing
infrastructure. However, no specific reservoir sites
have been identified by Participants other than the
City of Longmont.

Those Participants that do not have a currently
defined storage option, would take delivery of
Windy Gap water whenever it is available within the
capacity of their existing water systems and delivery
points under the terms of the existing Carriage
Contract between Reclamation and the Municipal
Subdistrict, Northern Colorado Water Conservancy
District. Participants that would operate under this
scenario include Broomfield, Central Weld County
Water District, Erie, Evans, Fort Lupton, Greeley,
Little Thompson Water District, Louisville,
Loveland, Platte River, and Superior. The City of
Lafayette anticipates that it would withdraw from
participating in the WGFP and dispose of existing
Windy Gap units and not pursue acquisition of
future units if the WGFP is not implemented.

The City of Longmont indicates that it would
develop storage facilities for Windy Gap water
independently, if the Firming Project is not approved
and completed. The City would evaluate the
enlargement of the existing Ralph Price Reservoir
(Button Rock Dam) located on North St. Vrain
Creek or Union Reservoir located east of the City.
The enlargement of Ralph Price Reservoir by 13,000
AF would be the City’s preferred option because
Union Reservoir would not have sufficient capacity
for Windy Gap water and other planned sources of
water that could be stored. Also, conveyance and
distribution would be more efficient from the higher

elevation Ralph Price Reservoir (Figure 2-4).
Additional description of the infrastructure and
operation of Ralph Price Reservoir is included in
Section 2.2.2.1.

MPWCD would continue to use Windy Gap water
when available to provide augmentation flows for
other water diversions in a manner similar to current
operations. MPWCD can store up to 3,000 AF of
Windy Gap water in Granby Reservoir each year if
Windy Gap water can be diverted and storage space
is available.

Hydrologic modeling of the No Action alternative
was used to estimate the amount of Colorado River
diversions, storage requirements, and yield for
Project Participants based on the near-term
maximization of Windy Gap deliveries with the
addition of storage in an enlarged Ralph Price
Reservoir by the City of Longmont. The following
assumptions also were used in the analysis:

e There would be no change in the existing
Windy Gap or C-BT facilities for the
conveyance or storage of Windy Gap water.

o East Slope Participants would continue to
divert and take Windy Gap water from
existing Participant delivery points, subject
to existing conveyance limitations in
delivering water from Granby Reservoir to
the East Slope via the Adams Tunnel and
existing East Slope C-BT conveyance
facilities.

Under No Action, Reclamation would not
approve the connection of new WGFP facilities
to C-BT facilities. The Subdistrict would
maximize the delivery of Windy Gap water to
participants under existing agreements
between Reclamation and the Subdistrict.
Participants would seek to maximize their
delivery of Windy Gap water using existing
facilities. In addition, the City of Longmont
would enlarge Ralph Price Reservoir to firm its
Windy Gap water. The City of Lafayette would
not participate in the Windy Gap Project.

WINDY GAP FIRMING PROJECT EIS
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CHAPTER 2

2.2 ALTERNATIVE 1—NO ACTION ALTERNATIVE

e The amount of water diverted from the
Colorado River would be subject to existing
Windy Gap water rights.

o WGFP Participants would adhere to
conditions in the 1981 Record of Decision
and associated agreements that limit or place
conditions on the timing or amount of water
that can be pumped by the Windy Gap
Project.

« Project Participant demand for Windy Gap
water would be the same as identified in the
Windy Gap Firming Project Purpose and
Need Report as discussed in Chapter 1 and
described in Section 3.5.2.9 of the Draft
EIS.

Over the long term, most Participants would begin
investigating other options to develop storage for
their Windy Gap water. The types of storage that
might be used for Windy Gap water include gravel
pits, new reservoirs, enlargement of existing
reservoirs, or options not yet identified. The
construction of multiple new storage facilities also
would require additional infrastructure to convey,
pump, and distribute water outside of the C-BT
system. The amount of water that could be delivered
to new reservoirs would still be limited by the terms
of the existing Carriage Contract. Because most
Participants have not identified specific facilities to
store Windy Gap water independently, the physical
disturbance and associated resource effects, as well
as the hydrologic consequences of future storage are
unknown.

Ralph Price Reservoir

Continued operation and delivery of Windy Gap
Project water to Participants would not require
NEPA compliance or a permit from the Corps, but
the enlargement of Ralph Price Reservoir is likely to
result in a discharge to a regulated water of the U.S.,
which is subject to Corps permitting requirements
and other NEPA compliance. Other future projects
by the Participants to develop additional storage
could likewise be subject to Corps jurisdiction and
NEPA compliance. Because a No Action alternative
that completely avoids Corps jurisdiction has not
been identified, the Corps’ No Action alternative is
assumed to be the same as Reclamation’s.

The City of Longmont would enlarge the
existing Ralph Price Reservoir by 13,000 AF
under the No Action alternative.

2221 Infrastructure and Operations for
Ralph Price Reservoir
Enlargement

Detailed design studies for the enlargement of Ralph
Price Reservoir have not been conducted. As a
result, specific information on the construction,
material requirements, scheduling, and detailed cost
is not available. The following provides a
description of the estimated requirements for the
enlargement of Ralph Price Reservoir and its
operation.

Dam and Spillway. The existing 16,000 AF Ralph
Price Reservoir would be enlarged to about 29,000
AF to provide 13,000 AF of additional storage. The
existing Button Rock dam would be raised 50 feet,
from a current normal high water elevation of 6,400
feet to 6,450 feet. The surface area of the reservoir
would increase from about 227 acres to 304 acres.
Based on preliminary studies, an earth and rockfill
dam would probably be used to raise the existing
dam (Woodward-Clyde 1987). An enlarged
spillway would be required and possibly some
modifications to the existing inlet and outlet works.

Conveyance and Operation. No new conveyance
infrastructure would be needed to deliver water to
the enlarged Ralph Price Reservoir or from the
reservoir to the City of Longmont. Windy Gap
water delivered from the West Slope through

WINDY GAP FIRMING PROJECT EIS
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CHAPTER 2

existing C-BT facilities would be released to St.
Vrain Creek via the St. Vrain Supply Canal and
exchanged up to the enlarged Ralph Price Reservoir
by capturing an equivalent amount of water from
North St. Vrain Creek in the reservoir. Water
released from Ralph Price Reservoir would flow
about 2 miles in North St. Vrain Creek and would
then be diverted at the existing Longmont Dam
diversion structure for delivery to City water
treatment plants using existing infrastructure.

Access, Borrow Areas, and Power. EXxisting
Boulder County Road 80 and City roads would
provide access to the dam and reservoir for
construction. Several potential borrow area sources
for dam enlargement were identified in the
Woodward-Clyde study (Figure 2-4). The amount,
type, and source of borrow material would depend
on final dam design. Access to most borrow areas
would require temporarily draining the reservoir.
Existing power lines to the reservoir would provide
power during construction and operation of the
enlarged reservoir.

Construction Program. Raising Button Rock dam
would require draining the reservoir and establishing
staging areas. The work force needed to raise the
dam and rebuild a spillway is estimated to average
50 people, peaking at about 100 people at the height
of construction (Boyle Engineering 2005d).

Cost and Schedule. Preliminary cost estimates for
raising Button Rock Dam were made during a
feasibility study in 1987 (Woodward-Clyde 1987).
Based on this information, the estimated cost of
raising the dam 50 feet is about $31 million in 2003
dollars. Construction of the reservoir enlargement
and other improvements would take about 2 years.

Public Access and Recreation. Ralph Price
Reservoir is currently part of the Button Rock
Preserve, which provides fishing, hiking, and
wildlife viewing opportunities.  Similar activities
would be maintained following reservoir
enlargement, although public access would be
restricted during construction.

2.3 Activities Common to All
Action Alternatives

Each of the Project Participants has requested a
defined amount of storage in the proposed Firming

Project. The amount of storage requested was based
on the number of Windy Gap units that each
Participant owns or intends to acquire, the projected
yield or firm delivery, and the cost of storage. All
action alternatives include 3,000 AF of storage for
the MPWCD.

Sections 2.4 to 2.7 provide a description of the
infrastructure,  operations  plan,  construction
program, public access, and recreation potential for
each of the action alternatives. Additional detailed
description on the project components is found in
the Windy Gap EIS Alternatives Description Report
(Boyle 2005b).

A number of the construction-related features are
similar for the action alternatives. Unless noted
otherwise, all pipelines would be buried. A
permanent easement of about 50 to 80 feet and an
additional temporary easement of 100 feet would be
needed during pipeline construction.  Following
construction, areas temporarily disturbed during
pipeline construction would be reclaimed and
revegetated with native species, or with existing
species in agricultural areas. Borrow areas outside
of the area of inundation, staging areas, and other
areas of temporary disturbance needed for
construction would likewise be revegetated.

Blasting would be necessary at all of the reservoir
sites to: 1) obtain a suitable foundation for the dam
prior to placement of the embankment materials; 2)
produce suitable rock for the upstream and
downstream slopes of the dam from the borrow
areas; and 3) construct water conveyance facilities,
temporary or permanent access roads, and other
project features. Blasting activities could take place
throughout the construction period depending on the
contractor’s plans for producing and stockpiling rock
for use in the dam.

2.4 Alternative 2—Chimney
Hollow Reservoir (Proposed
Action)

Construction of a 90,000 AF Chimney Hollow
Reservoir, along with the ability to store or
preposition C-BT water in the new reservoir is the
Proposed Action by the Subdistrict. Water would be
conveyed to Chimney Hollow Reservoir via a new
pipeline connection to existing East Slope C-BT

2-18
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2.4 ALTERNATIVE 2—CHIMNEY HOLLOW RESERVOIR (PROPOSED ACTION)

facilities. Connections between Chimney Hollow
Reservoir and Carter Lake would allow delivery of
water to Participants using existing infrastructure.

The Chimney Hollow Reservoir site is located in
Larimer County about 8 miles southwest of the
Loveland, Colorado and % mile west of Carter Lake
(Figure 2-5). The reservoir would be built in a
hogback valley along an intermittent drainage at an
elevation of about 5,600 feet.

2.4.1 Infrastructure

24.1.1 Dam and Spillway

Chimney Hollow Reservoir would require
construction of a 346-foot-high dam to impound
about 90,000 AF of water. The maximum normal
pool elevation would be 5,866 feet. The reservoir at
the maximum water surface elevation would
inundate about 742 acres. Preliminary design
indicates a rockfill dam type would be appropriate,
but the specific type of rockfill dam would not be
determined until final design. Appurtenances to the
dam would include a spillway to convey a peak
discharge of about 2,100 cfs. A 36-foot-high saddle
dam would be required at the southern end of the
reservoir.

24.1.2 Conveyance

Water would be conveyed to the East Slope via
existing C-BT facilities as far as the upper end of the
Flatiron Penstocks (Figure 2-6). Water would be
conveyed to Chimney Hollow Reservoir using a new
buried penstock pipeline to the pressure conduit
between the Bald Mountain Tunnel surge tank and
the Flatiron Penstock valve house. Other new
conveyance facilities would include pipelines and an
energy dissipation facility from the Flatiron
Penstocks to the Chimney Hollow inlet/outlet along
with connections to the existing Carter Lake
pressure conduit.  Modifications in the various
pipeline connections may be made during final
design.

2.4.1.3 Access, Borrow Areas, and Power

Primary access to Chimney Hollow Reservoir would
be from Pole Hill Road below the dam site. A new
permanent access road about 1.5 miles long on the
northwest side of the reservoir would provide access

for construction, maintenance, and public recreation
access after the reservoir is completed. The final
road layout would be determined in coordination
with Larimer County. Construction access to the
saddle dam on the southern end of the reservoir
would be located along or near an existing
transmission line maintenance road. This road
would be closed to public access.

Construction materials for the dams would be taken
from borrow areas within the reservoir basin. Two
primary borrow sources have been identified: 1)
granite bedrock along the west rim of the reservoir
for use as rockfill in the dam shell; and 2) fine-
grained material in the central part of the reservoir
for use as low permeability material in the core of
the dam. The need for off-site borrow material
would depend on the type of dam constructed and
quality of the material from within the reservoir site.
Off-site borrow material may be needed for concrete
production, or bitumen if an asphaltic core rockfill
dam is used. = Commercial sources for these
materials are available in the region if needed.

Power supply to the reservoir and conveyance
facilities would come from the existing facilities
associated with the Flatiron Power Plant. A
substation may be needed to step down voltage.

24.1.4 Transmission Line Relocation

The existing 115-kV transmission line located in
Chimney Hollow would need to be relocated to
construct the reservoir. The transmission line is
owned by Western and was constructed as part of
the original C-BT Project. The existing line is
constructed on wood H-frame structures and is part

Chimney Hollow Reservoir Site

WINDY GAP FIRMING PROJECT EIS
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2.4 ALTERNATIVE 2—CHIMNEY HOLLOW RESERVOIR (PROPOSED ACTION)

Figure 2-6. Chimney Hollow Reservoir connection schematic.
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of a 27-mile line with terminals at the Estes
Powerplant and at the Lyons Substation (Western
2004).

About 3.8 miles of the transmission line would be
relocated to the west side of the proposed reservoir.
Western, Larimer County, and the Subdistrict
identified a 750-foot wide corridor as a suitable
location for line relocation. Selection of the line
relocation corridor was based on visual simulations
used to reduce transmission line visibility, minimize
removal of existing trees, and with consideration of
planned Larimer County Parks and Open Land trails,
and construction accessibility. The specific

A new pipeline connection to C-BT facilities on
the East Slope would be needed to deliver
Windy Gap water to Chimney Hollow
Reservoir.

transmission line location, pole placement, and
spacing would be identified by Western during final
design. The location of access roads for
transmission line installation and maintenance also
would be determined during final design. A 100-

relocated line. The new line would connect with the
existing alignment on the north and south ends of the
proposed reservoir. Western considered additional
re-route alternatives for the transmission line but
rejected them from further consideration in the EIS.
The basis for rejecting these alternatives is related to
their relative cost and increased environmental
impacts.  Reroutes located to the east of the
proposed Chimney Hollow Reservoir were rejected
based on increased visual impacts to local residents
and users of the Larimer County Parks, the difficulty
of constructing on steep terrain; increased potential
for soil erosion on steep terrain, poor access for
maintenance and emergency access, and increased
costs for construction and maintenance.  Other
alternatives were considerably longer, impacted
more private landowners, and resulted in more visual
impacts.

Removal of the existing transmission and relocation
of the transmission line would take between 2 and 4
months, depending on weather and other factors.
The new section of line would be installed before the
old section is removed. Sequencing the action in
this way allows the old line to remain in service to

foot-wide right-of-way across Subdistrict and serve customer electrical loads during the
Larimer County land would be required for the installation of the relocated section. Electrical
WINDY GAP FIRMING PROJECT EIS 2-21



2.4 ALTERNATIVE 2—CHIMNEY HOLLOW RESERVOIR (PROPOSED ACTION)

CHAPTER 2

service disruption is minimized. Once the new line
is constructed, it is connected to the system and the
old line is disconnected and removed. Dismantling
and removing the old line section would be
accomplished by removing the conductor and
pulling the old structures out of the ground using
cranes. The holes would then be backfilled. The old
structures would be removed and disposed of in
appropriately licensed landfills, or recycled to
landowners or others having a use for them. The
new section of line would be constructed with
augured foundations. The steel structures may either
be placed into the augured holes and then backfilled
with concrete or poured foundations made with
reinforced concrete to which the structures would be
bolted. Concrete is hauled to the site in trucks. The
steel structures would be lifted into place with
cranes. Once the structures are in place, the
hardware (e.g., conductor supports and insulators)
would be attached to the structures. The conductor
would then be installed and tensioned. Cleanup of
the ROW, erosion control measures, and any
required revegetation would be the last step in the
installation process. Equipment would consist of
pickup trucks, a truck-mounted auger, cement
trucks, crane, trucks with conductor spools, and
tensioning and pulling equipment. Western uses
existing access to the extent possible and typically
does not construct access roads unless necessary.
Access road requirements would be determined
during the design phase.

According to Western’s capital improvement plan,
the transmission line is scheduled for upgrading in
2010 to a 230-kV, double circuit line. Thus, the
relocated line would be rebuilt with larger structures
and conductors for operation at 230-kV. The rebuilt
line would use single steel poles up to 110 feet tall.
Poles would be placed at intervals varying between
900 feet and 1,200 feet, depending on the terrain.
Western would remove trees that could negatively
impact the reliable operation of the transmission line
(e.g., trees that could grow tall enough to cause
arcing between the tree and the conductors or could
fall into the conductors or structures). Western
would promote the growth of low-growing native
plants on the ROW. To minimize the visibility of
the transmission line, nonspecular, nonreflective
wire would be used. Nonreflective insulators also
would be used and possibly Corten steel poles that
have a rusted nonreflective surface and dark brown

color. Western would design the transmission line
in conformance with Suggested Practices for
Protection of Raptors on Power lines (APLIC 1994)
and Suggested Practices for Avian Protection on
Power Lines: The State of the Art in 2006 (APLIC
2006). The estimated cost for removal of the
existing transmission line and construction of the
new line is $4.5 million and would be paid for
jointly by the Subdistrict and Western. Western
would be responsible for oversight and contracting
for the relocation.

Western’s proposal for removal of the existing
transmission line and its relocation includes as part
of the proposed action several standard construction
and mitigation measures listed in Table 2-3.

Table 2-3. Western’s Standard Construction
Mitigation Measures.

Mitigation Action

General

The contractor shall limit the movement of crews and
equipment to the ROW, including access routes. The
contractor shall limit movement on the ROW to minimize
damage to residential yards, grazing land, crops, orchards,
and property, and shall avoid damage to property.

The contractor shall coordinate with the landowners to
avoid impacting the normal function of irrigation devices
during project construction and operation.

When weather and ground conditions permit, obliterate all
construction-caused deep ruts that are hazardous to
farming operations and to movement of equipment. Such
ruts shall be leveled, filled and graded, or otherwise
eliminated in an approved manner. Ruts, scars, and
compacted soils in hay meadows, alfalfa fields, pastures,
and cultivated productive lands shall have the soil
loosened and leveled by scarifying, harrowing, disking, or
other approved methods. Damage to ditches, tile drains,
terraces, roads, and other features of the land shall be
corrected. At the end of each construction season and
before final acceptance of the work in these agricultural
areas, all ruts shall be obliterated, and all trails and areas
that are hard-packed as a result of construction operations
shall be loosened and leveled. The land and facilities shall
be restored as nearly as practicable to the original
condition.

Construction trails not required for maintenance access
shall be restored to the original contour and made
impassable to vehicular traffic. The surfaces of such
construction trails shall be scarified as needed to provide
a condition that will facilitate natural revegetation,
provide for proper drainage, and prevent erosion.
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Mitigation Action

Mitigation Action

Construction staging areas shall be located and arranged
in a manner to preserve trees and vegetation to the
maximum practicable extent. On abandonment, all storage
and construction materials and debris shall be removed
from the site. The area shall be regraded, as required, so
that all surfaces drain naturally, blend with the natural
terrain, and are left in a condition that will facilitate
natural revegetation, provide for proper drainage, and
prevent erosion.

Wildlife

Western would design the transmission line in
conformance with Suggested Practices for Protection of
Raptors on Power lines (APLIC 1994) and Suggested
Practices for Avian Protection on Power Lines: The State
of the Art in 2006 (APLIC 2006).

Waste

Borrow pits shall be excavated so that water will not
collect and stand therein. Before being abandoned, the
sides of borrow pits shall be brought to stable slopes, with
slope intersections shaped to carry the natural contour of
adjacent undisturbed terrain into the pit or borrow area,
giving a natural appearance. Piles of excess soil or other
borrow shall be shaped to provide a natural appearance.

The Contractor shall make all necessary provisions in
conformance with safety requirements for maintaining the
flow of public traffic and shall conduct his construction
operations so as to offer the least possible obstruction and
inconvenience to public traffic.

Construction activities shall be performed by methods
that prevent entrance or accidental spillage of solid
matter, contaminants, debris, and other objectionable
pollutants and wastes into flowing streams or dry water
courses, lakes, and underground water sources. Such
pollutants and wastes include, but are not restricted to,
refuse, garbage, cement, concrete, sanitary waste,
industrial waste, oil and other petroleum products,
aggregate processing tailings, mineral salts, and thermal
pollution.

Erosion

Water turnoff bars or small terraces shall be constructed
across all ROW trails on hillsides to prevent water erosion
and to facilitate natural revegetation on the trails.

Burning or burying of waste materials on the ROW or at
the construction site will not be allowed. The contractor
shall remove all waste materials from the construction
area. All materials resulting from the contractor’s clearing
operations shall be removed from the ROW and disposed
of in accordance with applicable regulations.

Water

Environmental

The contractor and Western shall comply with all
applicable federal, state, and local environmental laws,
orders, and regulations. Prior to construction, all
supervisory construction personnel will be instructed on
the protection of cultural and ecological resources.

Dewatering work for structure foundations or earthwork
operations adjacent to, or encroaching on, streams or
water courses will not be performed without prior notice
to appropriate state agencies and compliance with
applicable NPDES requirements.

The contractor shall exercise care to preserve the natural
landscape. Construction activities shall be conducted to
minimize scarring or defacing of the natural surroundings
in the vicinity of the work. Except where clearing is
required for permanent works, approved construction
roads, or excavation operations, vegetation shall be
preserved and shall be protected from damage by the
contractor’s construction operations and equipment.

Excavated material or other construction materials shall
not be stockpiled or deposited near or on streambanks,
lake shorelines, or other water course perimeters where
they can be washed away by high water or storm runoff or
can in any way encroach upon the actual water source
itself.

Vegetation

On completion of the work, all work areas except access
trails shall be scarified or left in a condition that will
facilitate natural revegetation (unless reseeding,
mulching, or other specific requirements apply), provide
for proper drainage, and prevent erosion. All destruction,
scarring, damage, or defacing of the landscape resulting
from the contractor’s operations shall be repaired by the
contractor.

Waste waters from construction operations shall not enter
streams, water courses, or other surface waters without
use of such turbidity control methods as settling ponds,
gravel-filter entrapment dikes, filter fences, approved
flocculating processes that are not harmful to fish,
recirculation systems for washing of aggregates, or other
approved methods. Any such waste waters discharged
into surface waters shall be essentially free of suspended
material.

Minimize activities in riparian areas or span riparian
areas. Avoid disturbance to riparian vegetation whenever
practical.
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Mitigation Action

Air

The contractor shall utilize such practicable methods and
devices as are reasonably available to control, prevent,
and otherwise minimize atmospheric emissions or
discharges of air contaminants.

Equipment and vehicles that show excessive emissions of
exhaust gases due to poor engine adjustments, or other
inefficient operating conditions, shall not be operated
until corrective repairs or adjustments are made.

Electromagnetic Fields

Western will apply necessary mitigation to eliminate
problems of induced currents and voltages onto
conductive objects sharing a ROW, to the mutual
satisfaction of the parties involved. Western will install
fence grounds on all fences that cross or are parallel to the
proposed line.

2.4.2 Operations

Windy Gap water would be diverted from the
existing point of diversion at Windy Gap Reservoir
and Pump Plant located below the confluence of the
Fraser and Colorado Rivers, near the Town of
Granby. The existing Windy Gap pipeline would
pump water to Granby Reservoir, which would then
be delivered to the East Slope using existing C-BT
facilities.  Water would be routed to Chimney
Hollow Reservoir wusing the new pipeline
connections discussed previously in Section 2.4.1.2.
No new West Slope infrastructure is needed to divert
or convey water to the East Slope. In addition to
storage in Chimney Hollow, Windy Gap water may
also be stored in Granby Reservoir when unused
capacity is available.

The delivery of Windy Gap water to the East Slope,
either for storage or to meet Participant demand
depends on several factors including the physical
and legal availability of water for diversion, storage
space in Granby Reservoir, capacity in the Adams
Tunnel, and space in Chimney Hollow Reservoir.
Instantaneous delivery of Windy Gap water as
allowed by the existing Carriage Contract between
Reclamation, the NCWCD, and Municipal
Subdistrict, Northern Colorado Water Conservancy
District allows Windy Gap water in Granby
Reservoir to be immediately delivered out of Carter
Lake or Horsetooth Reservoir on the East Slope,
with the same amount of water being exchanged

with C-BT. Instantaneous deliveries reduce
conveyance constraints in the Adams Tunnel or if
space is not available in Chimney Hollow to take
direct deliveries.

Prepositioning would be used to facilitate delivery of
Windy Gap water and increase yield. Prepositioning
would involve the use of available Adams Tunnel
capacity to deliver C-BT water into Chimney
Hollow to occupy storage space that is not occupied
by Windy Gap water. Delivery of C-BT water to
Chimney Hollow in this manner would maintain
Chimney Hollow full most of the time. The delivery
of C-BT water from Granby Reservoir into Chimney
Hollow would create space for Windy Gap water in
Granby Reservoir.  When Windy Gap water is
diverted into Granby Reservoir, the C-BT water in
Chimney Hollow would be exchanged for a like
amount of Windy Gap water in Granby Reservoir.
The amount of C-BT water delivered to Chimney
Hollow in any month generally would coincide with
the amount of Windy Gap water released to meet
Participant demands, which range from about 1,000
AF to 3,000 AF per month throughout the year.
Prepositioning would not require any additional
structural facilities to operate and would not change
the storage or yield of C-BT Project water.

MPWCD’s Windy Gap water would be stored
in Chimney Hollow Reservoir and exchanged
back to the West Slope as needed.

Participants would take delivery of Windy Gap
water from Chimney Hollow Reservoir via releases
through existing C-BT facilities.  Deliveries to
Participants to the north would be made via the
Flatiron Afterbay to the Charles Hansen Feeder
Canal. Deliveries to the south would be released
from Chimney Hollow to a tie-in with the Carter
Lake Pressure Tunnel and then Carter Lake. Windy
Gap water would then be released to the St. Vrain
Supply Canal and/or the Southern Water Supply
Pipeline.

MPWCD would use its Windy Gap water as a
source of augmentation water to replace out-of-
priority depletions in Grand or Summit Counties.
MPWCD 3,000 AF of water would be stored in
Chimney Hollow Reservoir and then exchanged
back to Granby Reservoir where releases to the
Colorado River would be made to offset depletions.
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Prepositioning is a method of water operation
in which C-BT water is “prepositioned,” or
stored in advance, in Chimney Hollow
Reservoir. By storing C-BT water in Chimney
Hollow, additional storage space for Windy Gap
water could be made available in Granby
Reservoir. As a result, there would be fewer
instances when Windy Gap water could not be
diverted. Total allowable C-BT storage would
not change and the existing C-BT water rights
and diversions would not be expanded.

Releases would either directly replace depletions for
uses on the Colorado River or replace by exchange if
depletions occur in the Willow Creek, Fraser River,
or Blue River basins. MPWCD’s Windy Gap water
is assumed to be evenly delivered from September to
March based on the location and types of uses and
generally when its contractees require augmentation
supplies.

2.4.3 Construction Program

Construction of Chimney Hollow dam and the
associated pipeline, roads, and related facilities
would take from 3 to 5 years. Construction
sequencing includes construction of the new access
road, relocation of the transmission line,
development of borrow areas, excavation of the dam
foundation, and construction of inlet and outlet
facilities, spillway, and delivery pipelines.
Construction staging areas would include the
permanent reservoir pool, an area below the dam,
and possibly Reclamation Flatiron facilities.

The work force needed to construct proposed
facilities depends on the final design specifications
and contractor construction equipment and
construction methods. The average work force
based on a 4-year construction schedule and reduced
activity during the winter is 235 people. Peak
employment is estimated to reach about 500 people.

The majority of the construction material for the
dam would be excavated on-site. Truck deliveries
for steel, cement, fuel, and other materials would be
needed. Average truck deliveries are estimated at
five trucks per day, with peak truck traffic of 10
truck deliveries per day. Pipe delivery would add
about three additional trucks per day.

2.4.4 Cost

The estimated total construction cost for Chimney
Hollow Reservoir and associated facilities is $223
million in 2005 dollars. This includes about $208
million for the dam, reservoir, and appurtenances,
and about $15 million for conveyance facilities.
Reservoir construction costs are estimated to have
increased about 17 percent since the 2005 cost
estimate. Included in the cost is $4.5 million for
relocation of Western’s transmission line. Routine
operation and maintenance (O&M) activities are
estimated to be about $500,000 annually for the
reservoir and dam. This is based on an equivalent
labor force of four full-time personnel and direct
costs for equipment, parts, and contractor services.
Annual O&M costs for the conveyance facilities
including power costs are estimated to be about
$295,000. Power costs would be minimal because
deliveries in and out of the reservoir would be by
gravity.

The capital cost for constructing Chimney
Hollow Reservoir and facilities would be about
$223 million in 2005 dollars.

2.45 Public Access and Recreation

The proposed Chimney Hollow Reservoir site is
currently owned by the Subdistrict and is not open to
the public. Larimer County Parks and Open Lands
own about 1,800 acres of land adjacent to the west
side of the reservoir site. Larimer County and the
Subdistrict entered into an Intergovernmental
Agreement that includes a recreational lease of about
1,600 acres of Subdistrict property to the County at
no fee (Larimer County - Municipal Subdistrict
2004). The recreational lease is contingent on
construction of Chimney Hollow Reservoir.
Larimer County recreation plans for this property
include nonmotorized boating (except for small
electric motors on watercraft), hiking, biking, and
horseback riding. Anticipated recreation features
include a parking area, trails, boat dock and ramp,
picnic facilities, and vault toilets. About 10 miles of
trail would be constructed on both County and
Subdistrict land. No overnight camping would be
allowed.

Larimer County would be responsible for all
development, building, management, and
maintenance of recreation facilities. The County
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also would provide patrol and law enforcement for
Subdistrict  property. As part of reservoir
construction, the Subdistrict would construct a
public access road to recreation facilities on the
northwest side of the reservoir.

Larimer County Parks and Open Lands
would develop and manage recreation at
Chimney Hollow Reservoir along with the
adjacent County Open Space property.

Larimer County would prepare a recreation
management plan for County and Subdistrict
property prior to completion of the reservoir. The
recreation management plan would be developed
with water quality protection as an essential goal.
Recreation improvements and general public access
would be completed about the same time as the
reservoir.  Prior to that, Larimer County may
conduct tours or allow limited public access to
county property.

2.5 Alternative 3—Chimney
Hollow Reservoir and Jasper
East Reservoir

Alternative 3 is a combination of a 70,000 AF
Chimney Hollow Reservoir on the East Slope and a
20,000 AF Jasper East Reservoir on the West Slope.
The availability of a new West Slope reservoir
would allow water diversions from the existing
Windy Gap Reservoir to be routed to either Jasper
East or Granby Reservoir. Thus, when Granby
Reservoir is full or the Adams Tunnel is at capacity,
Windy Gap water could be diverted and stored until
there is sufficient capacity to transfer water to
Chimney Hollow Reservoir. Prepositioning is not a
component of this alternative because it would not
substantially improve yield if a new West Slope
reservoir is available.

The 70,000 AF Chimney Hollow Reservoir would
be at the same location as the 90,000-AF reservoir
described in Alternative 2. Under this alternative,
Western would remove a section of the existing
Estes-Lyons 115-kV Transmission Line and relocate
it as described in Section 2.4.1.4. The Jasper East
Reservoir site is located in Grand County about 4
miles north of the Town of Granby and 1 mile west
of Granby Reservoir. Jasper East Reservoir would

be built in undulating terrain along an unnamed
intermittent drainage at an elevation of about 8,100
feet.

2.5.1 Infrastructure

2511 Dams and Spillway

The configuration for a 70,000 AF Chimney Hollow
Reservoir would be the same as the larger reservoir
described for Alternative 2; however, the main dam
and saddle dams would be smaller. The maximum
normal pool elevation would be about 5,838 feet and
the area of reservoir inundation would be 627 acres
(Figure 2-7). The spillway size would be similar to
the 90,000 AF Chimney Hollow Reservoir.

Construction of Jasper East Reservoir would require
three separate earthfill dams (Figure 2-8). The
20,000 AF reservoir would have a maximum normal
pool elevation of about 8,180 feet and inundate 434
acres. A 5-foot-wide spillway on the largest dam
would be routed to the natural drainage.

25.1.2 Conveyance

Deliveries to and from Jasper East would require a
new connection to the existing Windy Gap Pipeline.
Diversions at the existing Windy Gap Reservoir
would be pumped to Jasper East via a new pipeline
off the existing pipeline at a connection less than 1
mile south of the reservoir (Figure 2-9). Water from
Jasper East would be delivered to Granby Reservoir
using the new pipeline back down to the existing
Windy Gap pipeline, where a new booster pump
would assist in the delivery to Granby Reservoir.
The pump station building would be about 75 feet by
50 feet, with a height of less than 50 feet. The new
buried pipeline would be about 10 feet in diameter
and 4,800 feet in length.

A new 1-mile pipeline would be needed to
connect Jasper East Reservoir to the existing
Windy Gap pipeline that delivers water to
Granby Reservoir.

Jasper East may inundate about 500 feet of the
existing Windy Gap pipeline at the south end of the
reservoir. Additional survey and analysis during
final design would determine if alterations in design
are needed.
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Figure 2-9. Chimney Hollow Reservoir and Jasper East Reservoir connection schematic.
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Water would be conveyed from the West Slope to
Chimney Hollow Reservoir via existing C-BT
facilities to the upper end of the existing Flatiron
Penstock, where a new buried penstock would
deliver water to Chimney Hollow or Carter Lake as
described for Alternative 2.

25.1.3 Access, Borrow Areas, and Power

Access, borrow areas, and power facilities required
for the 70,000 AF Chimney Hollow Reservoir would
be the same as Alternative 2.

Initial construction access to the Jasper East
Reservoir site would be off County Road 40 from
U.S. Highway 34. However, the new reservoir
would inundate about 1.2 miles of County Road 40
and require the eventual relocation of the road. A
new access road would be constructed using a
combination of existing and new roads including,
County Road 405 off Highway 34, an unimproved
dirt road east of the reservoir, and about 5,600 feet
of new road. Access to C-BT facilities, Willow
Creek Reservoir Arapaho National Recreation Area,

and private lands would be provided during and
following reservoir construction.

The availability of suitable material for the Jasper
East dam construction within the project limits is
unknown, but it is anticipated that material from
overburden deposits could be used. Filter and drain
material is available from an existing Willow Creek
gravel pit located nearby. Riprap and bedding
material is believed to be available from basalt
bedrock located adjacent to the reservoir.

The power supply to Jasper East Reservoir and
Jasper East pump station would use the existing
transmission lines present near the site. A substation
to reduce the voltage for these facilities would likely
be needed.
2514 Relocation of Willow Creek Pump
Station and Pipeline

Construction of Jasper East Reservoir would require
relocation of the Willow Creek Pump Station,
forebay, and portions of the canal and pipeline that
would be inundated by the new reservoir. The
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Willow Creek Pump Station and facilities are part of
the C-BT Project that conveys water from Willow
Creek Reservoir to Granby Reservoir. The
preliminary design includes relocation of these
facilities to the north of Jasper East Reservoir
(Figure 2-8). Materials from the existing pump
station would be salvaged as much as possible for
the new facility, but a new 50 feet by 75 feet
building would need to be constructed. A new 2.5-
acre forebay would be constructed and about 8,800
feet of new pipeline and possibly some canal would
be constructed to reconnect Willow Creek
conveyance facilities. New facilities would have the
same capacity as the existing facilities.

2.5.2 Operations

Windy Gap diversions would first be delivered to
Chimney Hollow Reservoir, depending on the
availability of space in the Adams Tunnel for
conveyance to the East Slope. If the Adams Tunnel
is full, then diversions would be delivered to Jasper
East for storage. Releases to Participants would first
be made from Jasper East and then out of Chimney
Hollow when necessary. The general goal for filling
and emptying the reservoirs is to move Windy Gap
water to the East Slope as soon as possible. This can
be done physically when space in the Adams Tunnel
is available by delivering to Chimney Hollow first
and then by releasing from Jasper East. Once Windy
Gap water enters Granby Reservoir, it is available
for delivery to meet Windy Gap demand out of East
Slope C-BT storage in Carter Lake or Horsetooth
Reservoir via instantaneous delivery. In addition to
storage in Chimney Hollow and Jasper East, Windy
Gap water may also be stored in Granby Reservoir
when unused capacity is available.

In general, the water levels in Chimney Hollow
would fluctuate based on available Windy Gap
supplies and Participant water demands. Chimney
Hollow would typically be fuller during wet years
and drawn down during dry years. Jasper East water
levels would fluctuate more than Chimney Hollow
because there may be years when all available
Windy Gap water is delivered to the East Slope.
Jasper East also would tend to be drawn down more
quickly within a year than Chimney Hollow because
the priority would be to deliver Windy Gap water
stored in Jasper East to meet Participant demands or
to Chimney Hollow where it is available on the East

Jasper East Reservoir Site

Slope and deliveries are not constrained by available
capacity in the Adams Tunnel.

Deliveries of Windy Gap water to Participants from
Chimney Hollow Reservoir through releases to C-
BT facilities would be the same as current operations
and as described for Alternative 2.

The MPWCD would use its Windy Gap water as a
source of augmentation water to replace out-of-
priority depletions in Grand or Summit Counties.
MPWCD 3,000 AF of water would be stored in
either Chimney Hollow or Jasper East Reservoirs
and released to the Colorado River to offset
depletions. Releases would either directly replace
depletions for uses on the Colorado River or be
replaced by exchange if depletions occur in the
Willow Creek, Fraser River, or Blue River basins.
MPWCD’s Windy Gap water is assumed to be
evenly delivered from September to March based on
the location and types of uses and generally when its
contractees require augmentation supplies.

2.5.3 Construction Program

Construction of a 70,000 AF Chimney Hollow
Reservoir would be similar to that described for
Alternative 2. The smaller dam would not
substantially change the size of the work force,
construction traffic, and amount of construction
material. Construction of the dam and associated
facilities is estimated to take from 2.5 to 5 years.

Construction of Jasper East Reservoir also is
estimated to take 2.5 to 5 years. Construction
sequencing includes the development of staging
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areas, relocation of the Willow Creek Pumping
Station, relocation of County Road 40 followed by
development of borrow areas, dam construction,
spillways, and pipeline and booster pump
installation.

Assuming both reservoir sites are constructed
concurrently, an average workforce of about 190
people at Chimney Hollow and an additional 65
people at Jasper East would be needed. Reclamation
would need a staff of about 15 people during the
relocation of Willow Creek Pump Station facilities.
The combined peak workforce for both sites would
reach about 570 people.

Most construction materials for the Jasper East dams
would be excavated from materials within the
reservoir basin or adjacent areas. The amount of
concrete needed for spillway and outlet works would
not warrant an on-site batch plant; therefore, two to
six concrete trucks per day would be needed during
construction of these facilities. Including traffic for
other supplies, the average truck traffic to the site
would be five vehicles per day, peaking at 10
vehicles per day. If pipe is delivered concurrent
with dam construction, an additional three trucks per
day would travel to the site.

2.5.4 Cost

The estimated cost for construction of a 70,000 AF
Chimney Hollow Reservoir and associated facilities
is $180 million in 2005 dollars. Included in the cost
is $4.5 million for relocation of Western’s
transmission line. Operation and maintenance costs
for the reservoir would be $500,000 annually in
addition to $295,000 for O&M of conveyance
facilities.

The capital cost for constructing Chimney
Hollow Reservoir and Jasper East Reservoir
would be about $240 million in 2005 dollars.

Construction of Jasper East Reservoir and associated
facilities is estimated to cost $60 million. This
includes $31 million for dam construction, $14
million for the pipeline and the booster pump
station, and $15 to $21 million for relocating the
Willow Creek Pump Station and Canal. Total O&M
costs for the reservoir, pipeline, and facilities are
estimated at $329,000 annually. About half of this

cost is for the incremental increase in power
requirements to pump water from Jasper East to
Granby Reservoir.

The total capital cost for this alternative is about
$240 million in 2005 dollars. The total annual
O&M cost would be about $1.38 million.

2.5.5 Public Access and Recreation

Public access and recreation at Chimney Hollow
Reservoir would be the same as Alternative 2.
Larimer County Parks and Open Lands would
manage the property and develop the area for
nonmotorized boating, hiking, and picnicking.

There are currently no plans for recreation
development or public access at the Jasper East
Reservoir site. The Subdistrict would not operate or
manage recreation facilities, but would consider
leasing the area to a government agency or other
entity that would take responsibility for developing
and managing recreation facilities. It is assumed
that an entity would be interested in managing
recreation at Jasper East and that uses would be
similar to those planned for Chimney Hollow
Reservoir. If no recreation management entity is
found, the reservoir would be closed to public
access.

2.6 Alternative 4—Chimney
Hollow Reservoir and
Rockwell/Mueller Creek
Reservoir

Alternative 4 is a combination of a 70,000 AF
Chimney Hollow Reservoir on the East Slope and a
20,000 AF Rockwell/Mueller Creek Reservoir
(Rockwell) on the West Slope. As with the Jasper
East Reservoir site, the availability of a new West
Slope reservoir would allow water diversions from
the existing Windy Gap Reservoir to be routed to
either Rockwell or Granby Reservoir. Thus, when
Granby Reservoir is full or the Adams Tunnel is at
capacity, Windy Gap water would be diverted and
stored until there is sufficient capacity to transfer
water to Chimney Hollow Reservoir. Prepositioning
is not a component of this alternative because it
would not substantially improve yield if a new West
Slope reservoir is available.

WINDY GAP FIRMING PROJECT EIS
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The 70,000 AF Chimney Hollow Reservoir location
is identical to that described for Alternative 3.
Under this alternative, Western would remove a
section of the existing Estes-Lyons 115-kV
Transmission Line and relocate it as described in
Section 2.4.1.4. The Rockwell Reservoir site is
located in Grand County about 1.5 miles southwest
of the Town of Granby. Rockwell Reservoir would
be built on the intermittent Rockwell Creek and
Mueller Creek drainages at an elevation of about
8,100 feet.

2.6.1 Infrastructure

26.1.1 Dams and Spillway

The configuration, dam, and spillway for a 70,000
AF Chimney Hollow Reservoir would be the same
as Alternative 3.

Construction of Rockwell Reservoir would require
two earthfill dams (Figure 2-10). The main dam
would be on Rockwell Creek with a smaller dam on
the southeast side of the reservoir. The main dam
would have a height of 205 feet and the smaller dam
a height of 45 feet. The normal surface area of the
20,000 AF reservoir would inundate 294 acres.
Because the reservoir would be located directly
above the Town of Granby, it would be considered a
high hazard (Class 1) facility as defined by Colorado
State Engineer’s criteria. This requires a spillway
design capable of passing 100 percent of a flood
resulting from a probable maximum precipitation
event. The spillway design to meet this criterion
would be about 10 feet wide and 2,700 feet long.

Rockwell/Mueller Creek Reservoir Site

2.6.1.2 Conveyance

Deliveries to and from Rockwell Reservoir would
require a new connection to the existing Windy Gap
Pump Station and Pipeline.  Diversions at the
existing Windy Gap Reservoir would be pumped
using the existing Windy Gap Pump Station to
Rockwell Reservoir. Because the water surface
elevation of Rockwell is lower than Granby
Reservoir, the existing pump facility probably would
be adequate (Figure 2-11). Water from Rockwell
Reservoir would be delivered to Granby Reservoir
using the same pipeline with the addition of a
booster pump near Windy Gap Reservoir. The
pump station building would be about 75 feet by 50
feet with a height of less than 50 feet. The new
buried pipeline would be about 10 feet in diameter
and 17,600 feet in length from the Windy Gap Pump
Station to the Rockwell Reservoir inlet/outlet works.
The pipeline would follow County Road 57 and
previously disturbed areas to the extent possible, and
would cross the Colorado River immediately
downstream of Windy Gap Reservoir.

A new 2.2-mile pipeline would be needed to
deliver water from the existing Windy Gap
Reservoir to Rockwell Reservoir and then back
to the existing Windy Gap pipeline.

Water would be conveyed from the West Slope to
Chimney Hollow Reservoir via existing C-BT
facilities to the upper end of the existing Flatiron
Penstock, where a new buried penstock would
deliver water to Chimney Hollow or Carter Lake as
described for Alternative 2.

2.6.1.3 Access, Borrow Areas, and Power

Access, borrow areas, and power facilities for the
70,000 AF Chimney Hollow Reservoir would be the
same as Alternatives 3.

Access to the Rockwell Reservoir site would likely
be via two gravel roads on the east and north. The
north route is accessible via U.S. Highway 40 and
County Road 57. The east route along County Road
56 is accessible from U.S. Highway 40. An
additional access road option from the south could
be used. Improvements to existing roads may be
needed to provide adequate access for equipment
and trucks during construction.
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Figure 2-11. Chimney Hollow Reservoir and Rockwell/Mueller Creek Reservoir connection schematic.
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The availability of suitable material for construction
of Rockwell dam within the reservoir footprint is
unknown, but it is anticipated that material from
overburden deposits and the underlying fine-grain
bedrock could be used. If on-site material is not
suitable, a potential borrow area is located less than
1 mile to the south. Based on available geologic
mapping, filter and drain material may not be
available on-site and would probably have to be
imported, perhaps from the quarry near Jasper East.
Basalt material from this quarry might also be
needed to provide riprap and bedding material.

The power supply to Rockwell Reservoir and the
new booster pump station would come from the
existing transmission line near the Windy Gap Pump
Station. A substation to reduce the voltage for these
facilities would likely be needed.

2.6.2 Operations

Deliveries to Chimney Hollow would be the same as
described for Alternatives 2 and 3. Rockwell
Reservoir would be operated the same as described
for Jasper East Reservoir in Alternative 3. Windy

Gap diversions would first be delivered to Chimney
Hollow Reservoir depending on the availability of
space in the Adams Tunnel for conveyance to the
East Slope. If the Adams Tunnel is full, then
diversions would be delivered to Rockwell
Reservoir for storage. Releases to Participants
would first be made from Rockwell Reservoir and
then out of Chimney Hollow Reservoir. The general
goal for filling and emptying the reservoirs would be
to move Windy Gap water to the East Slope as soon
as possible. This can be done physically when space
in the Adams Tunnel is available by delivering to
Chimney Hollow Reservoir first and then releasing
from Rockwell Reservoir. Once Windy Gap water
enters Granby Reservoir, it would be available for
delivery to a Windy Gap demand out of East Slope
C-BT storage in Carter Lake or Horsetooth
Reservoir via instantaneous delivery.

In general, water levels in Chimney Hollow would
fluctuate based on available Windy Gap supplies and
demands. Chimney Hollow would typically be
fuller during wet years and drawn down during dry
years. Rockwell Reservoir water levels would
fluctuate more than Chimney Hollow because there
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may be years when all available Windy Gap water is
delivered to the East Slope. Rockwell Reservoir
also would typically be drawn down more quickly
within a year than Chimney Hollow because the
priority would be to deliver Windy Gap water stored
in Rockwell to meet Participant demands or to
Chimney Hollow where it is available on the East
Slope and deliveries are not constrained by available
capacity in the Adams Tunnel.

Deliveries of Windy Gap water to Participants from
Chimney Hollow Reservoir through releases to C-
BT facilities would be the same as current operations
as described for Alternative 2.

The MPWCD would use its Windy Gap water as a
source of augmentation water to replace out-of-
priority depletions in Grand or Summit Counties.
MPWCD 3,000 AF of water would be stored either
in Chimney Hollow or Rockwell reservoirs and
released to the Colorado River (either directly or by
exchange) to offset depletions. Releases would
either directly replace depletions for uses on the
Colorado River or be replaced by exchange if
depletions occur in the Willow Creek, Fraser River,
or Blue River basins. MPWCD’s Windy Gap water
is assumed to be evenly delivered from September to
March based on the location and types of uses and
generally when its contractees require augmentation
supplies.

2.6.3 Construction Program

The construction program for a 70,000 AF Chimney
Hollow Reservoir would be similar to that described
for Alternative 2.

Construction of Rockwell Reservoir is estimated to
take from 2.5 to 4.5 years. Construction sequencing
includes the development of staging areas and
borrow areas, dam construction, spillways, and
pipeline and booster pump installation.

Assuming both reservoir sites are constructed
concurrently, an average workforce of about 190
people at Chimney Hollow and 76 people at
Rockwell Reservoir would be needed. The
combined peak workforce for both sites would reach
about 585 people.

The majority of the construction materials for the
Rockwell dams would be excavated from the
reservoir basin or adjacent areas; however, riprap for

slope protection on the dam would likely have to
come from off-site. The estimated duration of riprap
placement is 15 months with an average traffic
volume of 13 trucks per day. The amount of
concrete needed for spillway and outlet works does
not warrant an on-site batch plant; therefore, an
average of about 4.5 concrete trucks per day would
be needed during placement of concrete. Including
traffic for other supplies, the average truck traffic to
the site would be about 18 vehicles per day, peaking
at as many as 45 vehicles per day during dam
construction. Assuming 50 percent of the bedding
material needed for pipeline placement comes from
off-site locations, and that removal of excess
excavated material and pipeline deliveries occur
concurrently, then about 26 trucks per day would
access the project area during this phase of
construction.

2.6.4 Cost

The estimated cost for construction of Chimney
Hollow Reservoir and associated facilities is $180
million in 2005 dollars. Included in the cost is $4.5
million for relocation of Western’s transmission line.
Operation and maintenance costs for the reservoir
would be $500,000 annually in addition to $295,000
for O&M of conveyance facilities. These costs are
the same as Alternative 4.

The capital cost for constructing Chimney
Hollow and Rockwell reservoirs would be about
$252 million in 2005 dollars.

Construction of Rockwell Reservoir and associated
facilities is estimated to cost about $72 million. This
includes $37 million for dam construction, $24
million for the pipeline, and $11 million for the
booster pump station. Total O&M costs for the
reservoir, pipeline, and facilities are estimated at
about $935,000 annually. About $207,000 of this
cost is for the incremental increase in power
requirements above existing pumping costs to pump
water from Rockwell Reservoir to Granby
Reservoir.

The total estimated capital construction cost for this
alternative is about $252 million. Total annual
O&M costs would be about $1.73 million.
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2.6.5 Public Access and Recreation

Public access and recreation at Chimney Hollow
Reservoir would be the same as Alternative 2.
Larimer County Parks and Open Lands would lease
the property and develop the area for nonmotorized
boating, hiking, and picnicking.

There are currently no plans for recreation
development or public access at the Rockwell
Reservoir site. The Subdistrict would not operate or
manage recreation facilities, but would consider
leasing the area to a government agency or other
entity that would take responsibility for developing
and managing recreation facilities. It is assumed
that an entity would be interested in managing
recreation at Rockwell Reservoir and that uses
would be similar to those planned for Chimney
Hollow Reservoir. If no recreation management
entity is found, the reservoir would be closed to

o

Dry Creek Reservoir Site

public access.

2.7 Alternative 5—Dry Creek
Reservoir and
Rockwell/Mueller Creek
Reservoir

Alternative 5 is a combination of a 60,000 AF Dry
Creek Reservoir on the East Slope and a 30,000 AF
Rockwell/Mueller Creek Reservoir on the West
Slope. As with the Alternatives 3 and 4, the
availability of a new West Slope reservoir would
allow water diversions from the existing Windy Gap

Reservoir to be routed to either Rockwell Reservoir
or Granby Reservoir. Thus, when Granby Reservoir
is full or the Adams Tunnel is at capacity, Windy
Gap water could be diverted and stored until there is
sufficient capacity to transfer water to Chimney
Hollow Reservoir. Prepositioning is not a
component of this alternative because it would not
substantially improve yield if a new West Slope
reservoir is available.

The 60,000 AF Dry Creek Reservoir site is located
in the drainage just south of Chimney Hollow about
12 miles southwest of Loveland, Colorado. The Dry
Creek dam would be built on the intermittent Dry
Creek drainage, which is a tributary to the Little
Thomson River. The reservoir surface would be at
an elevation of about 5,800 feet. Rockwell
Reservoir is at the same location as described for
Alternative 4.

2.7.1 Infrastructure

2711 Dams and Spillway

The general the infrastructure for a 30,000 AF
Rockwell Reservoir is the same as the 20,000 AF
reservoir described in Alternative 4. The reservoir
and dam footprints would be larger than the smaller
reservoir size (Figure 2-12). The increased reservoir
size would require a third small dam on the south
side of the reservoir. The main dam on Rockwell
Creek would have a height of about 235 feet, the
eastern dam would have a height of 80 feet, and the
southern dam a height of 20 feet. The area of
inundation would be about 348 acres. The spillway
would be similar to the 20,000 AF reservoir size.

Construction of a 60,000 AF Dry Creek Reservoir
would require a single rockfill dam (Figure 2-13).
The dam would have a height of 310 feet. The
normal surface area of the full reservoir would
inundate 589 acres. A 25-foot spillway width with a
chute of about 3,000 feet would be needed.

2.7.1.2 Conveyance

Water deliveries to and from Rockwell Reservoir
would require a new pipeline and connection to the
existing Windy Gap Pump Station and Pipeline as
described in Alternative 4 (Figure 2-14).
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Figure 2-14. Dry Creek Reservoir and Rockwell/Mueller Creek Reservoir connection schematic.
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Delivery of Windy Gap water to Dry Creek
Reservoir would require a new pipeline originating
above the existing penstock valve house and
traversing down the ridge to the south of the existing
Flatiron Penstocks (as described for Alternative 2),
then turning south through Chimney Hollow to the
upper end of Dry Creek Reservoir. Releases from
Dry Creek Reservoir would be made from the dam
outlet and pumped via a new tunnel conduit through
the ridge to the east, then flow by a gravity pipeline
into the southern end of Carter Lake. Once in Carter
Lake, deliveries could be made to St. Vrain Supply
Canal or Southern Water Supply Pipeline for
Participants to the south. Deliveries to Participants
north of Carter Lake would be made by releases to
the Carter Lake Pressure Tunnel to Flatiron
Reservoir and other C-BT conveyance facilities.

To convey Windy Gap water to Dry Creek
Reservoir would require a new 3.4-mile pipeline
connection to C-BT facilities. A new 2.1-mile
pipeline also would be needed to deliver water
from Dry Creek Reservoir to Carter Lake.

A new 108-inch pipeline from the C-BT connection
to Dry Creek Reservoir would be about 18,000 feet
in length. A turnout to allow deliveries to the
existing Flatiron Reservoir would be about 2,900
feet in length. The Dry Creek Reservoir outlet
pipeline to Carter Lake would be about 11,100 feet
long and have a diameter of 36 inches.

2.7.1.3 Access, Borrow Areas, and Power

Access, borrow areas, and power facilities for the
30,000 AF Rockwell Reservoir would be the same
as described for Alternative 4. However, the larger
dams and the addition of a third dam would require
more borrow material than the 20,000 AF reservoir.

Proposed construction access to the Dry Creek
Reservoir site would be from the north through
Chimney Hollow. The existing unimproved roads in
Chimney Hollow would need to be upgraded.
Secondary access options that may need to be
considered include use of an existing road along the
Little Thompson Valley or across the hogback south
of Carter Lake. Construction access roads would
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need to be improved to a width of 40 feet.
Following construction, roads could be reclaimed to
some extent, although access would need to be
provided for maintenance.

The availability of suitable material for construction
of the Dry Creek dam within the project limits is
unknown, but it is anticipated that fine-grain
embankment material and suitable material for
rockfill may be present in the valley bottom. Coarse
grained sand and gravel material does not appear to
be present on-site, but available granitic material
could be quarried and crushed, or off-site
commercial sources could be used. Granitic bedrock
on the west side of the reservoir site could probably
be used for riprap.

The power supply to Dry Creek Reservoir and
conveyance facilities would come from the existing
facilities associated with the Flatiron Power Plant.
A substation may be needed to step down voltage.

2.7.2 Operations

The operation of Dry Creek and Rockwell reservoirs
would be similar to the Chimney Hollow and
Rockwell Reservoir combination described in
Alternative 4. Deliveries to Rockwell Reservoir
would be made using the existing Windy Gap Pump
Station and a new bi-directional pipeline. Releases
would be made to the pipeline running north, where
a turnout would run the water through a booster
pump for delivery to Granby Reservoir via the
existing Windy Gap Pipeline.

Windy Gap diversions would first be delivered to
Dry Creek Reservoir as limited by available capacity
in the Adams Tunnel. If the Adams Tunnel is full,
then diversions would be delivered to Rockwell
Reservoir for storage. The general goal for filling
and emptying the reservoirs is to move Windy Gap
water to the East Slope as soon as possible. This can
be done physically when space in Adams Tunnel is
available by delivering to Dry Creek Reservoir first
and then releasing from Rockwell Reservoir for
delivery to Dry Creek Reservoir. Instantaneous
delivery of Windy Gap water to the East Slope also
helps to accomplish this goal. Once Windy Gap
water enters Granby Reservoir, it is available for
delivery to met Windy Gap demand out of East
Slope C-BT storage in Carter Lake or Horsetooth
Reservoir via instantaneous delivery.

In general, water levels in Dry Creek Reservoir
would fluctuate based on available Windy Gap
supplies and demands. Dry Creek Reservoir would
typically be fuller during wet years and drawn down
during dry years. Rockwell Reservoir water levels
would fluctuate more than Dry Creek Reservoir
because there may be years when all available
Windy Gap water is delivered to the East Slope.
Rockwell Reservoir also would tend to be drawn
down more quickly within a year than Dry Creek
Reservoir because the priority would be to delivery
Windy Gap water stored in Rockwell Reservoir to
meet Participant demands or to Dry Creek Reservoir
where it is available on the East Slope and deliveries
are not constrained by available capacity in the
Adams Tunnel.

The MPWCD would use its Windy Gap water as a
source of augmentation water to replace out-of-
priority depletions in Grand or Summit county.
MPWCD 3,000 AF of water would be stored either
in Dry Creek or Rockwell reservoirs and released to
the Colorado River (either directly or by exchange)
to offset depletions. Releases would either directly
replace depletions for uses on the Colorado River or
be replaced by exchange if depletions occur in the
Willow Creek, Fraser River, or Blue River basins.
MPWCD’s Windy Gap water is assumed to be
evenly delivered from September to March based on
the location and types of uses and generally when its
contractees require augmentation supplies.

2.7.3 Construction

The construction program for a Rockwell Reservoir
would be similar to that described for Alternative 4.
The larger dam may require more time to complete
but, in general, construction activities would be
similar. The size of the workforce and level of
construction traffic also would be similar.

Construction of the Dry Creek dam and
appurtenances is estimated to take from 2.5 to 4.5
years. Construction sequencing includes the
establishment of staging areas, development of
borrow areas, and construction of the dam,
spillways, and pipelines including the outlet boring
to Carter Lake.

Assuming both  reservoirs are constructed
concurrently, an average workforce of about 210
people at Dry Creek Reservoir and an additional 92
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people at Rockwell Reservoir would be needed. The
combined peak workforce for both reservoirs would
reach about 657 people.

Most construction materials for the Dry Creek dam
would be excavated from the reservoir basin.
Depending on the type of rockfill dam selected, the
cement for a concrete face or bitumen for an asphalt
core would be trucked to the site. The average
traffic during dam construction is estimated at five
vehicles per day with peak deliveries of 10 vehicles
per day. An additional three trucks per day would
deliver pipe during construction of the pipelines.

2.7.4 Cost

The estimated cost for construction of Dry Creek
Reservoir and associated facilities is about $200
million in 2005 dollars. This includes $157 million
for the dam and about $43 million for pipelines and
a pumping station. Operation and maintenance costs
for the Dry Creek Reservoir and facilities would be
$1.3 million annually including $500,000 for the
reservoir and $800,000 for the conveyance facilities.
Average annual power costs of $314,000 are
including in conveyance costs.

Total capital costs to construct Dry Creek and
Rockwell reservoirs would be about $288
million in 2005 dollars.

The construction of a 30,000 AF Rockwell
Reservoir and associated facilities is estimated to
cost about $88 million. This includes $53 million
for dam construction, $24 million for the pipeline,
and $11 million for the booster pump station. Total
O&M costs for the reservoir, pipeline, and facilities
are estimated at about $935,000 annually. About
$207,000 of this cost is for the incremental increase
in power requirements above existing pumping costs
to pump water from Rockwell Reservoir to Granby
Reservoir.

The total capital construction costs for this
alternative would be about $288 million. Total
annual O&M costs would average $2.24 million.

2.7.5 Public Access and Recreation

Public access and recreation at Dry Creek Reservoir
could be similar to Alternative 2. Larimer County
Parks and Open Lands may be interested in leasing

the property and developing the area for
nonmotorized boating, hiking, and picnicking.

There are currently no plans for recreation
development or public access at the Rockwell
Reservoir or the Dry Creek Reservoir site. The
Subdistrict would not operate or manage recreation
facilities, but would consider leasing the area to a
government agency or other entity that would take
responsibility for developing and managing
recreation facilities. It is assumed that an entity
would be interested in managing recreation at these
reservoirs and that uses would be similar to those
planned for Chimney Hollow Reservoir. If no
recreation management entity is found, the reservoir
would be closed to public access.

2.8 Determination of Reasonably
Foreseeable Actions

Several reasonably foreseeable actions are
anticipated to occur in the future regardless of the
implementation of any of the action alternatives or
the no action alternative. Reasonably foreseeable
future actions, when combined with past and present
actions and the alternatives evaluated in this EIS,
may result in cumulative effects. This section
describes the process for identifying reasonably
foreseeable actions, as well as those actions that
were not considered reasonably foreseeable or that
would not have any overlapping impacts with the
WGFP. The cumulative effects of the reasonably
foreseeable actions for affected resources are
evaluated in Chapter 3.

2.8.1 Identifying Reasonably
Foreseeable Actions

Potential future actions were identified through
public and agency scoping, input from cooperating
agencies and local agencies, and available data on
known projects or actions under consideration.
Actions that meet all of the following criteria were
considered reasonably foreseeable and were
included in the cumulative effects analysis:

e The action would occur within the same
geographic area where effects from the
alternative WGFP actions are expected to
occur.

WINDY GAP FIRMING PROJECT EIS
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e The action would affect the same
environmental resources as the WGFP
alternatives and measurably contribute to the
total resource impact.

e There is reasonable certainty as to the
likelihood of the action occurring; the action
is not speculative.

« There is sufficient information available to
define the action and conduct a meaningful
analysis.

2.8.2 Reasonably Foreseeable Actions

The WGFP would result in two primary types of
action, one from the diversion and storage of water
from the Colorado River and the second from the
surface disturbance required for construction of
reservoirs and associated facilities.  Reasonably
foreseeable effects were classified as either water-
based or land-based actions that might have effects
overlapping those of the WGFP. Those future
actions that meet the criteria for being reasonably
foreseeable are described below.

2.8.2.1 Water-Based Actions

Denver Water Moffat Collection System Project.
The Moffat Collection System Project is currently
proposed by Denver Water (Denver) to develop
18,000 AF/year of new annual yield to the Moffat
Treatment Plant to meet future raw water demands
on the East Slope. This project is anticipated to
result in additional diversions, primarily from the
upper Fraser River and Williams Fork River basins.
Denver’s proposed additional Fraser River
diversions would be located upstream of the Windy
Gap Project diversion site on the Colorado River and
would directly affect the availability of water for the
WGFP. The Moffat Collection System Project EIS
is currently being prepared by the Corps. For the
purpose of hydrologic modeling for the WGFP, it
was assumed that Denver maximizes future
diversions from the Fraser River basin. In 2005,
Denver provided output from its Platte and Colorado
Simulations Model (PACSM) run that includes
Denver’s total system demand at about 393,000
AF/year, which would be full use of its existing
system including the safety factor, plus 18,000 AF
of new firm yield generated by the Moffat Collection
System Project.  Denver’s current demand is
285,000 AF/year; therefore, an increase in demand

of 108,000 AF/year was considered for the
cumulative effects analysis. Following completion
of the hydrologic analysis for the WGFP, Denver
completed their modeling for the Moffat Collection
System Project EIS and considered a total system
demand of 363,000 AF/year, which does not include
use of the 30,000 AF/year safety factor. Thus,
Denver’s water use and diversions, primarily from
the Blue River and to a lesser degree in the Fraser
River and Williams Fork, is overstated in the
cumulative effects hydrology used in the WGFP
analysis.

Population Growth in Grand and Summit
Counties. The population in Grand and Summit
Counties is expected to more than double over the
next 25 years, from a year-round population of about
39,000 in 2005 to about 79,000 in 2030 (ERO and
Harvey Economics 2005). Most growth in Grand
County is likely to occur in the Fraser River basin
upstream of the Windy Gap Project diversion site on
the Colorado River. Future increases in water use in
Summit County would occur primarily in the Blue
River basin, a tributary to the Colorado River
downstream of Windy Gap’s point of diversion.
Increased water use and wastewater discharges are
expected to result in changes in streamflow and
water quality and contribute to cumulative effects.
Urban growth in Grand and Summit Counties was
based on build-out municipal and industrial demands
of 16,168 AF for Grand County and 17,940 AF for
Summit County as identified in the Upper Colorado
River Basin Study (AMEC 2003a). In 2000, water
demand in Grand County was about 3,100 AF and in
Summit County was about 7,700 AF.

Reduction of Xcel Energy’s Shoshone Power
Plant Call. Denver Water and Xcel Energy have
negotiated an agreement to periodically invoke a
relaxation of the junior Shoshone call for
hydropower generation on the Colorado River'. The
agreement to relax the call could result in a one-
turbine call of 704 cfs, which would be managed in

! The Shoshone Hydro Plant owned by Xcel Energy, is a
large senior water right on the Colorado River 8 miles
east of Glenwood Springs. At flows less than 1,408 cfs, it
is the most senior water right on the River and can “call”
water downstream from junior water rights upstream,
including the Moffat Tunnel, C-BT Project, Windy Gap,
and other water rights.
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such a way to avoid a Cameo Call by the Grand
Valley Water users’. The Shoshone call could be
increased above 704 cfs as needed to keep the
Cameo water rights satisfied. The Shoshone call
relaxation could be invoked if, in March, Denver
predicts its total system storage to be at or below 80
percent on July 1 that year, and the March 1 Natural
Resources Conservation Service (NRCS) forecast
for Colorado River flows at Kremmling or Dotsero
are at or below 85 percent of average. The
Shoshone call relaxation could be invoked between
March 14 and May 20. Denver would make
available 15 percent of the “net water” stored or
diverted by Denver by virtue of the call relaxation
for Xcel Energy. Net water is water stored less
water subsequently spilled after filling. In addition,
Denver would make available 10 percent of the net
water stored or diverted by Denver by virtue of the
call relaxation to West Slope entities. The West
Slope beneficiaries and the timing and amount of
deliveries are not specified, but would be determined
by Denver and the Colorado River Water
Conservation District (CRWCD). The term of this
agreement is from January 1, 2007 through February
28, 2032.

Changes in Releases from Williams Fork and
Wolford Mountain Reservoirs to Meet Flow
Recommendations for Endangered Fish. An
agreement which extends through July 1, 2009
between the City and County of Denver, the
Colorado Water Conservation Board (CWCB) and
the USFWS exists for the interim provision of water
to the 15-Mile Reach of the Colorado River near
Grand Junction as part of the Recovery Program to
benefit endangered fish. A similar agreement exists
between the CRWCD, CWCB, and the USFWS.
These agreements provide for the total release of
10,825 AF of water annually from both Williams
Fork and Wolford Mountain Reservoirs (5,412.5 AF
from each reservoir) to meet USFWS flow
recommendations for the 15-Mile Reach. These
contracts expire in 2009 and 2010, respectively, and
both Denver and the CRWCD have said they do not
plan to continue making these releases from
Williams Fork and Wolford Mountain Reservoirs in

2 The Cameo Call is a senior water right owned by five
entities near Grand Junction. The water is used primarily
for irrigation and power.

the future. The source and location of future water
releases of 10,825 AF/year has not been determined.
For the purposes of this analysis, it was assumed that
the releases would be made from a reservoir located
downstream of Kremmling and outside the study
area considered for the cumulative effects analysis.

Wolford Mountain Reservoir Contract Demand.
The CRWCD projects that the demand for contract
water out of Wolford Mountain Reservoir will
increase in the future. Currently, there is about
8,750 AF/year of available contract water in
Wolford Mountain Reservoir (Colorado Springs has
a lease for contract water from Wolford Mountain
Reservoir that reduces the firm yield of the contract
pool from 10,000 AF/year to 8,750 AF/year). The
CRWCD indicates that the full 8,750 AF/year will
likely be contracted for by 2030. In addition,
MPWCD has 3,000 AF/year of storage in Wolford
Mountain Reservoir, of which 613 AF/year is owed
to Denver under the Clinton Reservoir Agreement.
The CRWCD indicated that the remaining 2,387
AF/year will likely be contracted for by 2030.
Therefore, the total additional future demand for
contract water from Wolford Mountain Reservoir is
assumed to be 11,137 AF/year by 2030.

Expiration of Denver Water’s Contract with Big
Lake Ditch in 2013. The Big Lake Ditch is a senior
irrigation right in the Williams Fork basin that
diverts below Denver’s Williams Fork collection
system and above Williams Fork Reservoir. Big
Lake Ditch diversions are currently delivered for
irrigation above Williams Fork Reservoir and for use
in the Reeder Creek drainage, which is a tributary of
the Colorado River. Return flows associated with
irrigation in the Reeder Creek drainage return to the
Colorado River between the confluence with the
Williams Fork River and the confluence with the
Blue River.

In 1963, Denver entered into a contract with Bethel
Hereford Ranch Inc., which owned and operated the
Big Lake Ditch, whereby Denver purchased the
Ranch’s water rights. Bethel Hereford was granted a
40-year lease to continue its operation under the
condition that the Big Lake Ditch water rights are
not called if needed by Denver. The 1963 agreement
was superseded by a 1998 agreement, which
extended the operation of the Big Lake Ditch
through 2013, and provided more detail on the
conditions under which Denver would need the
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water. The 1998 agreement expires November 1,
2013 and Denver does not plan to extend the
existing contract. After the contract expires in 2013,
the Big Lake Ditch can no longer divert water under
the enlargement decree for 111 cfs for irrigation in
the Reeder Creek drainage. As a result, future Big
Lake Ditch water right diversions to the Reeder
Creek basin will be abandoned, which will allow
Denver to capture additional water from the
Williams Fork and store the water in Williams Fork
Reservoir during all years that its Williams Fork
Reservoir water rights are in priority.

Climatic Change and Global Warming. Climate
change and global warming may affect the WGFP
and other water users in the Colorado River and
South Platte River basins. Climate changes may
affect precipitation, Colorado River streamflow, and
the amount of water available for diversion by the
WGFP. Temperature records and climatic modeling
indicates higher temperatures, which can result in
earlier snowmelt and runoff, higher evaporation
rates, and increased water demands (National
Research Council 2007).

The amount and direction of climatic change has
been the subject of several studies. Climatic models
have predicted warming, but predictions on changes
in precipitation in the Colorado River basin range
from substantial increases to substantial decreases
(IPPC 2001). One study of climatic changes in the
Colorado River basin predicted modest decreases in
precipitation and modest increases in temperature
(Christensen et al. 2004). The National Research
Council (2007) suggests that future warmer
temperatures will reduce Colorado River streamflow
and water supplies. Differences in  model
predictions indicate the uncertainty in estimating
future conditions.

A reduction in precipitation and streamflow would
reduce the amount water available for diversion by
the WGFP, while conversely, an increase in
precipitation would increase the frequency and
amount of diversions. Reductions in Colorado River
streamflow would generally reduce the amount of
water available to the more junior water rights
holders in the basin, including the WGFP. Although
climatic change might be considered reasonably
foreseeable, there is no accepted science for
transforming the general concept of variations in
global temperature into incremental changes in

streamflow at particular locations.  Hydrologic
changes attributable to global climate change are a
possibility; however, potential impacts have not
been quantitatively estimated in the EIS because of
the uncertainties associated with predicting change
and the effects.

Mountain Pine Beetle Killed Trees. Severe
mountain pine beetle infestation in Grand County
and other parts of Colorado are significantly
impacting the lodgepole pine forest. Many trees
have been killed and remaining large trees are likely
to die in the near future. The loss of these trees has
several implications in the upper Colorado River
watershed within the project area depending on
harvest activities, the composition and age class of
the forest, forest fire, and other factors. A reduction
in live tree cover in even-aged stands is likely to
result in an increase in water yield until replacement
vegetation is established (Stednick 2008). In mixed-
age forests, other vegetation may replace dying
lodgepole pines and water yield can decrease.
Where trees are harvested or killed by beetles, soils
can warm increasing the rate of nitrification, which
could increase nitrate concentrations in runoff
(Stednick 2008). The potential for wildfire also
increases in pine beetle damaged forests, which
could result in increased runoff along with sediment
and nutrient increases in the Colorado River basin.

Watershed impacts from pine beetle killed trees or
possible fires would impact the watershed in a
similar manner under all of the alternatives. An
increase in runoff could result in a change in the
timing and amount of water available for diversion
until new vegetation is established. Runoff with
higher sediment and nutrients, including Windy Gap
water pumped to Granby Reservoir would reduce
water quality in the Three Lakes system and the
Colorado River under all alternatives. Because the
hydrologic and water quality implications of pine
beetle killed trees would be somewhat similar for all
alternatives and because evaluating the effects would
require a substantial number of assumptions on
likely conditions in the watershed, a detailed
analysis of the range of potential effects of this
reasonably foreseeable action was not conducted in
the EIS.
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2.8.2.2 Land-Based Actions

Land Development. A variety of new land
developments are expected to occur in the vicinity of
the potential WGFP reservoir sites in Larimer and
Grand Counties. Land use changes or developments
within about 5 miles of the Jasper East and Rockwell
Reservoir site were identified to provide a context
for assessing potential local cumulative effects of
multiple land disturbances. Near Jasper East, this
includes about 1,590 acres of planned residential and
commercial development southwest of the Town of
Granby and about 980 acres of planned residential
development at C-Lazy-U Preserves located north of
the reservoir site (Hale pers. comm. 2005; Campbell
pers. comm. 2006) (Figure 2-15). Near the
Rockwell Reservoir site, about 4,770 acres of
residential, commercial, and mixed development
would occur in the Granby Ranch area.

Western is proposing to replace portions of the
existing Granby Pumping Plant to the Windy Gap
Transmission Line (Western 2008). The
transmission line runs between the Windy Gap
Substation located northwest of Windy Gap
Reservoir and the Granby Pumping Plant on the
north side of Granby Reservoir. The purpose of the
project is to increase power reliability and quality of
electrical service to residents in Grand County and
other users in the region. The proposed transmission
line replacement is an independent project and is not
related to the WGFP. Several transmission line
alternatives are under consideration as part of an
ongoing EIS. The transmission line could be rebuilt
in the right-of-way of the existing line or a new route
could be selected. Vertical steel monopoles would
be used for the new line rather than the existing
wooden H-frame poles.

On the East Slope, several land developments are
planned near potential reservoir sites. As of June
2007, about 1,440 acres of land located within about
5 miles of Chimney Hollow and 1,460 acres of land
within about 5 miles of Dry Creek Reservoir were
under county development review for subdivision,
dispersed residential development, commercial
development, and/or special review for a proposed
change in land use (Larimer County 2007) (Figure
2-16).

Larimer County Open Space. Larimer County
Parks and Open Lands acquired about 1,800 acres of

land adjacent to the proposed Chimney Hollow
Reservoir site. The County intends to manage this
property for recreation use in the future regardless of
whether Chimney Hollow Reservoir is constructed.

Population Growth and in the Northern Front
Range. Continued population growth and urban
development is expected to occur in the northern
Front Range Colorado communities served by many
of the Firming Project Participants regardless of the
proposed WGFP.

2.8.3 Actions Not Considered
Reasonably Foreseeable

A number of other potential actions that could occur
in the future, but that were not considered
reasonably foreseeable were identified. A brief
summary of potential actions on the West and East
Slope and the reasons why they are not reasonably
foreseeable are listed in Table 2-4. Although these
actions are not currently considered reasonably
foreseeable, they could occur at some point in the
future; however, based on the best available
information, these actions did not meet the criteria
for reasonably foreseeable actions. Also discussed
are several actions that are part of the existing
conditions and thus are not considered as reasonably
foreseeable actions.

2.9 Identification of
Reclamation’s Preferred
Alternative

Alternative 2, construction of Chimney Hollow
Reservoir with prepositioning, is the Bureau of
Reclamation’s preferred alternative. A final
alternative will be selected following public review
and comment on the Draft EIS. Any changes in the
preferred alternative will be discussed in the Final
EIS and Record of Decision.

2.10 Summary
2.10.1 Comparison of Alternative
Features

Table 2-5 provides a summary comparing the major
features associated with each of the four action
alternatives.
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2.10.2 Comparison of Alternative

Impacts
Table 2-6 summarizes the direct and indirect
resource effects of the alternatives. Table 2-7
summarizes the cumulative resource effects of the
alternatives.

Remainder of page intentionally left blank
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Table 2-4. Actions not considered reasonably foreseeable.

Action — Sponsor

Location

Type of
Action

Description/Potential Effect

Reasons why Actions is Not Reasonably Foreseeable

West Slope

Reduction in USFS
Bypass Flows —
Denver Water

Fraser River
Basin

Water-based

Denver Water has an agreement with the U.S.
Forest Service for bypass flows on several streams.
During drought conditions, bypass flows can be
reduced under an existing emergency clause, which

can reduce flows in the Fraser and Colorado Rivers.

This agreement is currently in place and is included in
the hydrologic modeling for the WGFP to the extent that
it has occurred in the past. This is an ongoing action
reflected in existing conditions. No new agreements are
pending that are reasonably likely to occur in the future.

Wolcott Reservoir —
Cooperative
agreement among
West and East Slope
entities, including,
Aurora, CRWCD,
Denver, Water,
NCWCD, Eagle River
Water and Sanitation
District, Upper Eagle
Regional Water
Authority, and Vail
Associates

Eagle County

Water-based

Feasibility studies are being conducted to evaluate
construction of Wolcott Reservoir on Alkali Creek,
a tributary to the Eagle River. The reservoir could
serve several purposes including meeting release
requirements for endangered fish species in the
lower Colorado River per the Final Programmatic
Biological Opinion, water supply storage for West
Slope water users, facilitation of trans-mountain
exchanges, and enhancing environmental
conditions in the Eagle and Colorado Rivers. If
implemented, this project would replace current
releases from Williams Fork Reservoir and
Wolford Mountain Reservoir and reduce flows in
the Colorado River below these facilities.

Development of Wolcott Reservoir is at the planning
stage and no decision has made to pursue this project.
Several reservoir sizes ranging from 55,000 AF to
105,000 AF have been evaluated, along with various
operational scenarios. No federal NEPA action has been
initiated. Any assumptions on whether Wolcott
Reservoir would be constructed, its size, and how it
would operate are speculative. The cumulative effects
hydrologic analysis for the EIS assumed that releases
from Williams Fork Reservoir and Wolford Mountain
Reservoir would not continue.

Sulphur Gulch
Reservoir — Northern
Colorado Water
Conservancy District,
Municipal Subdistrict,
Northern Colorado
Water Conservancy
District, and Denver
Water

Mesa County

Water-based

Sulphur Gulch is a potential site for construction of
a 16,000 AF reservoir. Similar to Wolcott
Reservaoir, this site has been preliminarily studied
as a possible location for storing water pumped
from the Colorado River that could be used to
provide releases for the East Slope’s portion of the
10,825 AF of water required under the Final
Programmatic Biological Opinion. The potential
effect to Colorado River streamflow would be
similar to a Wolcott Reservoir.

Preliminary studies have been conducted, but no
determination has been made on whether to pursue this
project. Any assumptions on whether it would be
constructed and how it would operate are speculative.
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Action — Sponsor Location -I,;Ycrt)focr)lf Description/Potential Effect Reasons why Actions is Not Reasonably Foreseeable
Webster Hill Garfield Water-based | This project includes a potential 20,000 AF This reservoir site has been preliminary investigated, but
Reservoir — West County reservoir on the Colorado River below the Roaring | no determination has been made on whether to pursue
Anvil Water and Fork River that would provide flows for this project. Any assumptions on whether it would be
Power Company endangered fish similar to the Sulphur Gulch constructed and how it would be operated are

Reservoir with effects on Colorado River flow speculative.

similar to Wolcott or Sulphur Gulch reservoirs.
Changes in Blue Summit Water-based | When the WGFP EIS process began in 2003, It is anticipated that the settlement agreement will result
River Operations — County Reclamation was about to be involved in litigation | in minimal changes to operations of Green Mountain
Reclamation initiated by several West Slope entities over Reservoir and flows in the Blue River on an infrequent

operation of Green Mountain Reservoir and basis.

operational limitations associated with the Heeney

slide at the reservoir. At that time the outcome of

the litigation was unknown but it was anticipated

that any settlement could result in changes in Green

Mountain operation that could affect operation of

Williams Fork Reservoir, Wolford Mountain

Reservoir, Granby Reservoir, and consequently

flow in the Colorado River. In December 2005

Reclamation settled the litigation when an

agreement among the plaintiffs and defendants was

signed. The settlement involves a sharing of

shortages between the C-BT and western slope

interests when the shortage is due to an operational

limitation on Green Mountain Reservoir. If

shortages are due to hydrologic conditions they are

not shared.
Denver Water East Slope Water-based | Denver Water may evaluate future water supply Denver Water currently has no arrangements pending
Cooperative Projects projects with other entities that could potentially with entities outside of its Combined Service Area.
— Denver Water use portions of Denver Water rights or Potential cooperative projects are not well defined at this

infrastructure. Some of these projects could
potentially affect flows in the upper Colorado
River.

time and any assumptions on the nature of the projects
and cumulative impacts with the WGFP would be
speculative.
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Action — Sponsor Location -I,;Ycrt)focr)lf Description/Potential Effect Reasons why Actions is Not Reasonably Foreseeable
Wolford Mountain Grand Water-based | Preliminary evaluations have indicated the potential | The benefits and availability of water for this project are
Reservoir Expansion County to raise the existing Wolford Mountain Reservoir still under evaluation and no decision has been made to
— Colorado River spillway and create 5,000 to 7,500 AF of additional | pursue this project. Any assumptions on the
Water Conservation storage. Increased storage in Wolford Mountain development of this project are speculative at this time.
District could change the timing or release of flows to

Muddy Creek and the Colorado River.
Fraser Valley Water Grand Water-based | The Upper Colorado River study (UPCO) The potential location, size, operation, and feasibility of
Supply — Multiple County Management Team sponsored a preliminary new water storage facilities in Grand County are
Grand County water evaluation of structural alternatives to help meet unknown at this time. Insufficient information is
users projected water needs in Grand County. Several available for any meaningful analysis of a projects

potential reservoir sites and related facilities in contribution to cumulative effects.

Grand County were identified. New storage in the

Fraser River Basin could affect flows in the Fraser

River and Colorado River.
Eagle River Project Eagle County | Water-based | East Slope and West Slope entities have explored Potential options to develop these water rights have been
— Auwurora, Colorado opportunities for developing storage for Homestake | discussed for a number of years, but there are no
Springs, Vail, Vail Il water rights in the Eagle River Basin, including immediate plans for implementation of a project. Any
Associates, CRWCD additional Eagle River diversions and pumping assumptions on the development of this project are

using existing reservoirs. Water development in speculative at this time

the Eagle River could affect flows in the Colorado

River.
Future Development Grand Water-based | Increased municipal and industrial water use Future growth and development in communities within
of West Slope Water | Junction, associated with population growth could affect the Colorado River Basin are possible, but the effect of
Rights — Multiple Eagle, Pitkin, flows in the Colorado River. any additional water uses this far downstream from the
Municipalities and Garfield WGFP are not likely to measurably contribute the

Counties cumulative effects analysis.
Oil Shale Rio Blanca Qil Development of oil shale could require a substantial | The economic and technical feasibility of oil shale
Development — Shell development | volume of water for production that would require | production is currently being studied. It is not known
Oil and others with water diversion and storage of additional water sources in | specifically what the future water requirements would
needs the Colorado River basin. Exercise of conditional be.

oil shale water rights that are senior to Windy Gap
are unlikely to directly impact Windy Gap
diversions that are already called downstream by
the Shoshone Power Plant.
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Action — Sponsor Location -I,;Ycrt)focr)lf Description/Potential Effect Reasons why Actions is Not Reasonably Foreseeable
East Slope
Northern Integrated Larimerand | Water-based | The Northern Colorado Water Conservancy Information on currently identified sources of water and
Supply Project (NISP) | Weld District, representing 12 municipalities and water storage locations for the NISP Project indicate that this
— NCWCD and 17 Counties districts, is proposing to develop reservoir storage project would have little or no interaction or overlap with
Municipal to provide additional water supplies. The Corps, as | the area of potential effect for the WGFP. Planned NISP
Participants the lead agency, is currently evaluating potential diversions from the Cache la Poudre River or South
alternatives including diversion of water from the Platte River would not affect operation of the WGFP or
Cache la Poudre River for storage in Glade vice versa.
Reservoir north of Fort Collins and diversions from
the South Platte River to Galeton Reservoir, as well
as other storage options. This project would
primarily affect flows in the Cache la Poudre and
South Platte rivers.
Halligan-Seaman Larimer Water-based | This project proposes the enlargement of Halligan Information on currently identified sources of water and
Reservoir Expansion County and Seaman Reservoirs on the North Fork of the storage locations for the Halligan-Seaman Project
— Fort Collins, Cache la Poudre River to expand storage capacity indicate that this project would have little or no
Greeley, and Others to meet municipal water needs, improve water interaction or overlap with the area of potential effect for
management efficiency, and provide drought the WGFP. Planned Halligan-Seaman diversions from
protection. The Corps of Engineers is the lead the North Fork of the Cache la Poudre River and the
agency conducting the NEPA evaluation for this Cache la Poudre River would not affect operation of the
project. This project would affect flows in the WGFP or vice versa.
North Fork of the Cache la Poudre and the
mainstem of the Cache la Poudre River.
Union Creek Boulder Water-based | The City of Longmont has investigated the The City of Longmont has no immediate plan for
Reservoir — City of County potential for enlargement of Union Creek Reservoir | enlargement of Union Creek Reservoir for at least 15
Longmont to improve the City’s water storage capacity. years and at that time would evaluate the need. The

potential reservoir sizing and operations are not known
and would be speculative to consider for the cumulative
effects analysis.
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Action — Sponsor

Location

Type of
Action

Description/Potential Effect

Reasons why Actions is Not Reasonably Foreseeable

Firming Remaining
Windy Gap Project
Units Not Included in
Firming Project —
Municipal Subdistrict,
NCWCD

East and
West Slope

Water-based

The proposed WGFP would not firm all of the units
of Windy Gap water. The units not included in the
Firming Project include those owned by Estes Park
and Boulder. In addition, several WGFP
Participants are not firming all of their units in the
proposed Firming Project and may firm these units
in a future project. Firming remaining Windy Gap
units would increase Colorado River diversions and
could require additional storage.

Entities that own Windy Gap units not included in the
Firming Project may decide to improve the firm yield of
these units through storage development or other projects
in the future. At the time of the EIS, no specific projects
have been identified to firm the yield of those units not
included in the proposed Firming Project. Assumptions
on the potential actions and the effects in combination
with the WGFP are speculative

Miscellaneous Water
Right Purchases,
Transfers, and
Exchanges — Various
Entities

East Slope

Water-based

At any given time, a variety of water-related
transactions are occurring, including conversion of
agricultural water rights to municipal use, changes
in points of diversion, sales of C-BT Project water,
ditch shares, or other water rights. Specific effects
to streams from future water use on the East Slope
are unknown.

It is difficult to predict with any certainty what
transactions may occur in the future. Assumptions on
the potential actions and effects in combination with the
WGFP are speculative.

WINDY GAP FIRMING PROJECT EIS

2-53




2.10 SUMMARY

CHAPTER 2

Table 2-5. Comparison of Action Alternative features.

Alternative 2
Chimney Hollow

Alternative 3

Alternative 4

Alternative 5

Alternative Feature (Proposed Chimney Hollow/Jasper East Chimney Hollow/Rockwell Dry Creek/Rockwell
Action)
Chimney Hollow | Chimney Hollow Jasper East Chimney Hollow Rockwell Dry Creek Rockwell

Storage capacity 90,000 70,000 20,000 70,000 20,000 60,000 30,000

(AF)

Reservoir footprint 742 627 434 627 294 589 348

(acres)

Dam(s) and spillway 56 47 51 47 41 42 78

(acres)

Total area (acres) 798 674 485 674 335 631 426

Ll el 798 1,159 1,009 1,057
area (acres)

Conveyance New 1.2-mile New 1.2-mile New 0.9-mile New 1.2-mile New 3.3-mile New 3.4-mile New 3.3-mile
pipeline pipeline connection | pipeline pipeline pipeline pipeline connection | pipeline
connection with C- | with C-BT facilities | connection to connection with C- | connection to with C-BT and 0.5- | connection to
BT facilities existing Windy BT facilities Windy Gap mile pipeline Windy Gap

Gap Pipeline Pipeline turnout to Flatiron | Pipeline

Reservoir; new 2.1-
mile pipeline from
Dry Creek
Reservoir to Carter
Lake

Facility relocation

Relocation of
about 3.8 miles of
transmission line

Relocation of about
3.8 miles of
transmission line

Relocation of
Willow Creek
Canal and Pump
Station

Relocation of
about 3.8 miles of
transmission line

Roads

New 1.5-mile
permanent
reservoir access
road. Construction
and maintenance
access road

New 1.5-mile
permanent
reservoir access
road. Construction
and maintenance
access road

Relocation of
about 2.4 miles of
CR 40

New 1.5-mile
permanent
reservoir access
road. Construction
and maintenance
access road

Relocation of 0.3
miles of CR 56.
New construction
and maintenance
access road

Construction and
maintenance access
roads, with several
potential options

Relocation of
0.5 miles of CR
56. New
construction and
maintenance
access road
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Alternative 2
Chimney Hollow

Alternative 3

Alternative 4

Alternative 5

Alternative Feature (Proposed Chimney Hollow/Jasper East Chimney Hollow/Rockwell Dry Creek/Rockwell
Action)
Chimney Hollow | Chimney Hollow Jasper East Chimney Hollow Rockwell Dry Creek Rockwell
Borrow areas In reservoir In reservoir Off-site 25-acre In reservoir Off-site 56-acre In reservoir Off-site 56-acre
footprint footprint borrow area footprint borrow area footprint borrow area
Recreation Larimer County Larimer County Recreation use is Larimer County Recreation use is | Similar recreation Recreation use
would manage the | would manage the | possible, but would manage the | possible, but use as Chimney is possible, but
reservoir site as reservoir site as managing entity reservoir site as managing entity Hollow is possible, | managing entity
open space open space unknown open space unknown but managing entity | unknown
unknown
CONSTRUCTION COST (in 2005 dollars)
Dam and Reservoir $208,600,000 $165,200,000" $31,100,000 $165,200,000" $37,400,000 $157,000,000 $53,200,000
Conveyance $14,800,000 $14,800,000 $29,000,000™ $14,800,000 $35,000,000 $42,500,000 $35,000,000
Total Capital Cost $223,400,000 $180,000000 $60,100,000 $180,000000 $72,400,000 $199,500,000 $88,200,000
Total Alt. Cost $223,400,000 $240,100,000 $252,400,000 $287,700,000
ANNUAL OPERATION AND MAINTENANCE COST (in 2005 dollars)
Dam and Reservoir $500,000 $500,000 $250,000 $500,000 $250,000 $500,000 $250,000
Conveyance $295,000 $295,000 $167,000 $295,000 $478,000 $495,000 $478,000
Power — — $162,000 — $207,000 $314,000 $207,000
Total O&M Cost $795,000 $795,000 $579,000 $795,000 $935,000 $1,309,000 $935,000
Lotal Alt: O&M $795,000 $1,375,000 $1,730,000 $2,240,000

“This includes the estimated cost of $4.5 million for relocation of Western’s transmission line at Chimney Hollow Reservoir.
“Cost includes $15 million to relocate the Willow Creek Pump Station and Canal.
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Table 2-6. Comparison of direct and indirect effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

Enlargement of Ralph Price Reservoir by
13,000 AF for storage of the City of
Longmont’s Windy Gap water

A 90,000 AF Chimney Hollow Reservoir
with prepositioning to allow storage of
C-BT water in Chimney Hollow

A 70,000 AF Chimney Hollow Reservoir
and a 20,000 AF Jasper East Reservoir

A 70,000 AF Chimney Hollow Reservoir
and a 20,000 AF Rockwell Reservoir

A 60,000 AF Dry Creek Reservoir and a
30,000 AF Rockwell Reservoir

SURFACE WATER HYDROLOGY
West Slope
WG diversions (avg. existing conditions = 36,532 AF)
WG diversions (avg. annual)
WG diversions (avg. annual wet year)
WG diversions (avg. annual dry year)
Avg. annual decrease in Colo. R. flow blw. WG Res.
Avg. annual decrease in Colo. R. flow blw. Blue R.
Avg. annual reduction in Willow Creek flow
Change in Grand L./Shadow Mountain Res. storage
Average monthly decrease in Granby Res. storage

East Slope

Big Thompson R. at L. Estes (avg. mo. flow increase)
Big Thompson R. at Loveland (max mo. increase)
North St. Vrain Crk. (avg. monthly flow change)

St. Vrain Crk. at Longmont. (max. mo. flow increase)
Big Dry Crk. At Broomfield (max. mo. flow increase)
Coal Creek (max. mo. flow increase)

Avg. mo. decrease in Carter Lake storage

Avg. mo. decrease in Horsetooth Res. storage

WGFP firm yield

43,573 AF
63,870 AF
Same as existing conditions
8%
2%
7%
None
310 5%

0to 1%
0t09.8 cfs
-45 cfs to +18 cfs
0.8to0 11.3 cfs
3.4t08.5cfs
3.2t0 3.4 cfs
0to 2%
0to 1%
1,229 AF

46,084 AF
73,923 AF
Same as existing conditions
14%
3%
14%
None
710 13%

1t0 9%
0to5.1cfs
No change

0.5t0 6.4 cfs
3.41t08.5cfs
3.3t04.0cfs

0to 1%

3t0 8%
26,559 AF

48,052 AF
78,940 AF
Same as existing conditions
14%
3%
12%
None
4 t0 6%

0 to 4%
0to5.1cfs
No change

0.5t0 6.4 cfs
3.4t0 8.5 cfs
3.3t0 4.0 cfs

0to 1%

0to 2%
25,849 AF

47,997 AF
78,775 AF
Same as existing conditions
14%
3%
12%
None
410 6%

0to 4%
0to5.1cfs
No change

0.5t0 6.4 cfs
3.41t08.5cfs
3.3t0 4.0 cfs

0to 1%

0to 2%
25,849 AF

48,483 AF
77,543 AF
Same as existing conditions
14%
3%
12%
None
4 t0 6%

0 to 5%
0to5.1cfs
No change

0.5t0 6.4 cfs
3.41t0 8.5 cfs
3.3t0 4.0 cfs

0to 1%

0to 3%
26,629 AF

GROUND WATER HYDROLOGY
Ground water levels

Ground water quality

Predicted average monthly decreases in
Colorado River stream stage of less than
1.5 inches below the Windy Gap
diversion and about 2.0 inches below the
Blue River; small changes in Willow
Creek streamflow and small increases in
East Slope river stream stage would
measurably affect alluvial ground water
levels only within tens of feet from
streams. Predicted average decreases in
Granby Reservoir, Carter Lake, and
Horsetooth Reservoir water levels also
would have minimal effect on local
alluvial ground water levels.

Predicted water quality changes in the
Colorado River, Willow Creek, East
Slope streams, and in all affected
reservoirs may affect alluvial ground
water, but effect would be minor or not
measurable.

Similar to No Action, although the
decrease in average monthly Colorado
River stream stage would be about 2.6
inches below the Windy Gap diversion
and 3.4 inches below the Blue River.
Willow Creek streamflow decreases
would be slightly more than No Action
and streamflow increases in East Slope
streams slightly more. Reservoir
elevations would also be lower than No
Action. Changes in water levels would
have minimal effect on local alluvial
ground water levels and well production
near streams and reservoirs.

Similar to No Action, although surface
water quality changes that influence
ground water quality would be greater.

Similar to the Proposed Action although
changes in stream stage would be
slightly different (smaller in May and
June and less than 1 inch greater in July
and August). Changes in reservoir levels
would be less for the Proposed Action.

Similar to No Action, although surface
water quality changes that influence
ground water quality would be greater.

Similar to the Proposed Action although
changes in stream stage would be slightly
smaller and changes in reservoir levels
less.

Similar to No Action, although surface
water quality changes that influence
ground water quality would be greater.

Similar to the Proposed Action although
changes in stream stage would be slightly
smaller and changes in reservoir levels
less.

Similar to No Action, although surface
water quality changes that influence
ground water quality would be greater.
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Table 2-6 (cont’d). Comparison of direct and indirect effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

STREAM MORPHOLOGY AND FLOODPLAINS

West Slope

East Slope

Colorado River flow below Windy Gap
Reservoir that currently exceed the 2-
year peak discharge 4% of the time,
would occur about 3% of the time. At
the Kremmling Gage peak flow
discharge would occur about 1% less
frequently. Projected changes in peak
flows and channel maintenance flows are
unlikely to substantially affect channel
morphology or change sediment
transport. Flushing flows greater than
450 cfs would occur 38 days per year on
average. Flows would remain adequate
to transport fine sediment and prevent
deposition.

Changes in the magnitude, timing, and
frequency of Granby Reservoir spills are
not expected to alter channel morphology
or sediment transport. Willow Creek
flow equal to or greater than the 2-year
peak flow discharge would occur <1%
less frequently. Adequate flow should be
available to maintain channel capacity,
provide periodic scouring, and transport
sediment in the Colorado River and
Willow Creek.

The potential for flooding on the
Colorado River and Willow Creek would
decrease with lower flows.

Predicted changes in North St. Vrain
Creek and St. Vrain Creek flow upstream
of Lyons would be well within the
historical range of flow and are unlikely
to measurably affect stream morphology
or sediment transport. A larger Ralph
Price Reservoir could reduce the
potential for downstream flooding.
Relatively small increases in flow in the
Big Thompson River and below WWTPs
in St. Vrain Creek, Big Dry Creek, and
Coal Creek are unlikely to measurably
affect channel morphology. These flow
increases would not substantially
increase the risk of flooding.

Similar to No Action except that flows
equal to or greater than 2-year peak flow
would occur slightly less frequently.
Flushing flows greater than 450 cfs
would occur 36 days per year on average.

Similar to the No Action, except there
would be no effect to North St. Vrain
Creek or St. Vrain Creek upstream of
Lyons. Chimney Hollow Reservoir
could potentially capture flood flows in
this small watershed.

Similar to No Action, except that flows
equal to or greater than the 2-year peak
flow would occur slightly less
frequently. Flushing flows greater than
450 cfs would occur 35 days per year on
average. Jasper East Reservoir could
potentially capture flood flows in this
small watershed.

Similar to the No Action, except there
would be no effect to North St. Vrain
Creek or St. Vrain Creek upstream of
Lyons. Chimney Hollow Reservoir
could potentially capture flood flows in
this small watershed

Similar to No Action, except that flows
equal to or greater than the 2-year peak
flow would occur slightly less frequently.
Flushing flows greater than 450 cfs
would occur 35 days per year on average.
Rockwell Reservoir could potentially
capture flood flows in this small
watershed.

Similar to the No Action, except there
would be no effect to North St. Vrain
Creek or St. Vrain Creek upstream of
Lyons. Chimney Hollow Reservoir could
potentially capture flood flows in this
small watershed.

Similar to No Action, except that flows
equal to or greater than the 2-year peak
flow would occur slightly less frequently.
Flushing flows greater than 450 cfs
would occur 35 days per year on average.
Rockwell Reservoir could potentially
capture flood flows in this small
watershed.

Similar to the No Action, except there
would be no effect to North St. Vrain
Creek or St. Vrain Creek upstream of
Lyons. Dry Creek Reservoir could
potentially capture flood flows in this
small watershed.
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Table 2-6 (cont’d). Comparison of direct and indirect effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

SURFACE WATER QUALITY
West Slope

Abbreviations:

TP = total phosphorus

P = phosphorus

TN = total nitrogen

DO = dissolved oxygen

Chlorophyll a = a measure of algae
Trophic state = a measure of productivity

Colorado River. For average July 25
flows: stream temperature would
increase up to 0.5°C, DO would decrease
0.1 mg/L, ammonia would increase 1.3
ug/L, and inorganic P would increase up
to 0.9 pg/L. Assuming diversions to the
minimum 90 cfs streamflow for July 25:
stream temperature would increase up to
4.0°C, DO would decrease 0.5 mg/L,
ammonia would increase 9.1 pg/L, and
inorganic P would increase up to 5.1
pg/L. Water quality would remain
within standards, with the exception of
increased potential for exceeding the
temperature standard and DO spawning
standard at several locations when
diversions reduce flow to the minimum
streamflow.

Willow Creek. No change in
temperature, slight increase in nutrient
and metal concentrations. Water quality
would remain within standards.

Granby Reservoir. TP concentrations
would increase 6.3%, TN would increase
0.3%, no change in average chlorophyll
a, clarity, trophic state, minimum DO
would decrease 2.2%. Temperature, DO,
and dissolved manganese would continue
to exceed standards.

Shadow Mountain Reservoir. TP
concentrations would increase 5.6%, TN
would increase 1.1%, average
chlorophyll a would increase 1.8%, no
change in clarity, trophic state, or
minimum DO. No change in manganese
concentrations, which currently exceed
the standard.

Grand Lake. TP concentrations would
increase 6.0%, TN would increase 0.4%,
average chlorophyll a would increase
4.2%, clarity would decrease 3.8%, no
change in trophic state, minimum DO
decreases 11.1%. Lower DO would
contribute to continued exceedance of
manganese standard.

Colorado River. With average July 25
flows: stream temperature would
increase up to 0.6°C, DO would decrease
0.1 mg/L, ammonia would increase 1.7
ug/L, and inorganic P would increase up
to 1.5 pg/L. Assuming diversions to the
minimum 90 cfs streamflow for July 25:
stream temperature would increase up to
4.0°C, DO would decrease 0.6 mg/L,
ammonia would increase 9.3 pg/L, and
inorganic P would increase up to 5.7
pg/L. Water quality standards would be
met, except as noted for No Action.

Willow Creek. A 0.2°C decrease in
temperature, slight increase in nutrient
and metal concentrations. Water quality
would remain within standards.

Granby Reservoir. TP concentrations
would increase 12.7%, TN would
increase 0.7%, average chlorophyll a
would increase 2.4%, no change in
clarity or trophic state, minimum DO
would decrease 4.4%. Temperature, DO,
and dissolved manganese would continue
to exceed standards.

Shadow Mountain Reservoir. TP
concentrations would increase 11.3%,
TN would increase 1.8%, average
chlorophyll a would increase 1.8%, no
change in clarity, or trophic state.
Minimum DO would decrease 1.4%.
Decrease in DO would contribute to
continued exceedance of manganese
standard.

Grand Lake. TP concentrations would
increase 12.0%, TN would increase
1.6%, average chlorophyll a would
increase 6.1%, clarity would decrease
3.8%, no change in trophic state,
minimum DO would decrease 7.4%.
Lower DO would contribute to continued
exceedance of manganese standard.

Colorado River. With average July 25
flows: stream temperature would
increase up to 0.8°C, DO would decrease
0.1 mg/L, ammonia would increase 1.6
pg/L, and inorganic P would increase up
to 0.9 pg/L. Assuming diversions to the
minimum 90 cfs streamflow for July 25:
stream temperature would increase up to
4.0°C, DO would increase 0.5 mg/L,
ammonia would decrease 8.9 nug/L, and
inorganic P would increase up to 5.0
pg/L. Water quality standards would be
met, except as noted for No Action.

Willow Creek. Same as Proposed
Action.

Granby Reservoir. TP concentrations
would increase 4.0%, TN would
decrease 2.1%, no change in average
chlorophyll a, clarity, trophic state, or
minimum DO. Temperature would
continue to exceed standards. No
improvement in DO and manganese,
which currently exceed standards.

Shadow Mountain Reservoir. TP
concentrations would increase 8.1%, TN
would increase 0.4%, average
chlorophyll a would increase 1.8%, no
change in clarity, trophic state, or
minimum DO. No change in manganese
concentrations, which currently exceed
the standard.

Grand Lake. TP concentrations would
increase 6.0%, TN would decrease 0.4%,
average chlorophyll a would increase
4.2%, clarity would decrease 3.8%, no
change in trophic state, minimum DO
would decrease 5.6%. Lower DO would
contribute to continued exceedance of
manganese standard.

Jasper East Reservoir. Predicted to be
oligotrophic-mesotrophic and retain
some TN and P, reducing nutrient
delivery to Granby Reservoir.

Colorado River. With average July 25
flows: stream temperature would increase
up to 0.8°C, DO would decrease 0.1
mg/L, ammonia would increase 1.6 pg/L,
and inorganic P would increase up to 0.9
pg/L. Assuming diversions to the
minimum 90 cfs streamflow for July 25:
stream temperature would increase up to
4.0°C, DO would decrease 0.5 mg/L,
ammonia would increase 8.9 ug/L, and
inorganic P would increase up to 5.0
pg/L. Water quality standards would be
met, except as noted for No Action.

Willow Creek. Same as Proposed
Action.

Granby Reservoir. TP concentrations
would increase 3.2%, TN would decrease
2.8%, no change in average chlorophyll
a, clarity, trophic state, or minimum DO.
No improvement in DO and manganese,
which currently exceed standards.

Shadow Mountain Reservoir. TP
concentrations would increase 4.8%, TN
would decrease 0.7%, no change in
average chlorophyll a, clarity, trophic
state or minimum DO. No change in
manganese concentrations, which
currently exceed the standard.

Grand Lake. TP concentrations would
increase 6.0%, TN would decrease 0.4%,
average chlorophyll a would increase
2.0%, clarity would decrease 3.8%, no
change in trophic state, minimum DO
would decrease 5.6%. Lower DO would
contribute to continued exceedance of
manganese standard.

Rockwell Reservoir. Predicted to be
oligotrophic-mesotrophic and retain some
TN and P, reducing nutrient delivery to
Granby Reservoir.

Colorado River. With average July 25
flows: stream temperature would
increase up to 0.7°C, DO would decrease
0.1 mg/L, ammonia would increase 1.5
ug/L, and inorganic P would increase up
to 0.8 pg/L. Assuming diversions to the
minimum 90 cfs streamflow for July 25:
stream temperature would increase up to
4.0°C, DO would decrease 0.5 mg/L,
ammonia would increase 8.9 pg/L, and
inorganic P would increase up to 4.9
ug/L. Water quality standards would be
met, except as noted for No Action.

Willow Creek. Same as Proposed
Action.

Granby Reservoir. TP concentrations
would increase 1.6%, TN would decrease
3.5%, no change in average chlorophyll
a, clarity, trophic state, or minimum DO.
No improvement in DO and manganese,
which currently exceed standards.

Shadow Mountain Reservoir. TP
concentrations would increase 3.2%, TN
would decrease 1.1%, no change in
average chlorophyll a, clarity, trophic
state or minimum DO. No change in
manganese concentrations, which
currently exceed the standard.

Grand Lake. TP concentrations would
increase 4.8%, TN would decrease 0.8%,
average chlorophyll a would increase
2.0%, no change in clarity, or trophic
state, minimum DO decreases 5.6%.
Lower DO would contribute to continued
exceedance of manganese standard.

Rockwell Reservoir. Same as
Alternative 4.
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Table 2-6 (cont’d). Comparison of direct and indirect effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

SURFACE WATER QUALITY
East Slope

Note:

Water quality would not exceed standards in East Slope
streams or reservoirs except as noted.

N. St. Vrain Creek. Depending on flow,
temperature would increase up to 1°C
and decrease up to 5°C. DO would range
from a decrease of 0.5 mg/L to an
increase of 2.0 mg/L.

St. Vrain Creek. Estimated ammonia
concentrations below Longmont WWTP
would increase the most in October (to
2.7 mg/L) and would be higher than
action alternatives because of potentially
higher maximum WWTP discharges.

Big Thompson River. Nitrogen and
phosphorus concentrations from the
Adams Tunnel would increase, but
would be less than other alternatives
because imports would be lower.
Ammonia concentrations would decrease
slightly below Loveland WWTP.

Big Dry Creek and Coal Creek.
Increased WWTP discharges would
increase ammonia concentration and the
potential for exceeding the water quality
standard.

Cache la Poudre River. Estimated
ammonia concentrations would increase
the most in November (to 1.4 mg/L).

Carter Lake. TP concentrations would
increase 5.1%, TN would increase 1.8%,
average chlorophyll a would increase
5.6%, clarity would decrease 3.6%, no
change in trophic state, slight DO
decrease.

Horsetooth Reservoir. TP
concentrations would increase 5.1%, TN
would increase 2.6%, average
chlorophyll a would increase 5.7%, no
change in clarity or trophic state, slight
DO decrease. Lower DO would
contribute to continued exceedances of
the manganese standard.

Ralph Price Reservoir. TP
concentrations would decrease 3.9%, TN
would decrease 5.9%, average
chlorophyll a would decrease 33.0%, no
change in clarity or trophic state, slight
DO increase.

N. St. Vrain Creek. No effect.

St. Vrain Creek. Estimated ammonia
concentrations below Loveland WWTP
would increase the most in October (to
2.5 mg/L).

Big Thompson River. Greater nitrogen
and phosphorus imports than No Action.
Ammonia concentrations would decrease
below Loveland WWTP.

Big Dry Creek and Coal Creek. Same
as No Action.

Cache la Poudre River. Estimated
ammonia concentrations would increase
the most in January (to 1.4 mg/L).

Carter Lake. TP concentrations would
increase 9.1%, TN would increase 4%,
average chlorophyll a would increase
11.1%, clarity would decrease 3.6%, no
change in trophic state, slight DO
decrease.

Horsetooth Reservoir. TP
concentrations would increase 11.1%,
TN would increase 5.8%, average
chlorophyll a would increase 11.4%,
clarity would decrease 3.8%, no change
in trophic state, slight DO decrease.
Lower DO would contribute to continued
exceedances of the manganese standard.

Chimney Hollow Reservoir. Predicted
to be oligotrophic, slightly lower water
quality than Alternatives 3 and 4.

N. St. Vrain Creek. No effect.

St. Vrain Creek. Same as Proposed
Action.

Big Thompson River. Same as
Proposed Action.

Big Dry Creek and Coal Creek. Same
as No Action.

Cache la Poudre River. Same as
Proposed Action.

Carter Lake. TP concentrations would
increase 3.0%, TN would increase 1.3%,
no change in average chlorophyll a,
clarity would decrease 3.6%, no change
in trophic state, slight DO decrease.

Horsetooth Reservoir. TP
concentrations would increase 4%, TN
would increase 4.0%, average
chlorophyll a would increase 5.7%, no
change in clarity or trophic state, slight
DO decrease. Lower DO would
contribute to continued exceedances of
the manganese standard.

Chimney Hollow Reservoir. Similar to
Proposed Action with slightly better
water quality.

N. St. Vrain Creek. No effect.

St. Vrain Creek. Same as Proposed
Action.

Big Thompson River. Same as
Proposed Action.

Big Dry Creek and Coal Creek. Same
as No Action.

Cache la Poudre River. Same as
Proposed Action.

Carter Lake. Same as Alternative 3.

Horsetooth Reservoir. TP
concentrations would increase 4.0%, TN
would increases 3.6%, average
chlorophyll a would increase 5.7%, no
change in clarity or trophic state, slight
DO decrease. Lower DO would
contribute to continued exceedances of
the manganese standard.

Chimney Hollow Reservoir. Similar to
Proposed Action with slightly better
water quality.

N. St. Vrain Creek. No effect.
N. St. Vrain Creek. No effect.

St. Vrain Creek. Same as Proposed
Action.

Big Thompson River. Same as
Proposed Action.

Big Dry Creek and Coal Creek. Same
as No Action.

Cache la Poudre River. Same as
Proposed Action.

Carter Lake. TP concentrations would
increase 3.0%, TN would increase 1.8%,
average chlorophyll a would increases
5.6%, clarity would decrease 3.6%, no
change in trophic state, slight DO
decrease.

Horsetooth Reservoir. TP
concentrations would increase 3.0%, TN
would increase 3.6%, average
chlorophyll a would increase 5.7%, no
change in clarity or trophic state, slight
DO decrease. Lower DO would
contribute to continued exceedances of
the manganese standard.

Dry Creek Reservoir. Predicted to be
oligotrophic.
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Table 2-6 (cont’d). Comparison of direct and indirect effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

AQUATIC RESOURCES

West Slope

East Slope

A reduction in fish habitat would occur
in the Colorado River below Windy Gap
Reservoir with occasional increases in
habitat. Adult rainbow trout habitat
would decrease up to 9% in 3 out of 10
years above Williams Fork. Juvenile
rainbow trout habitat would decrease up
to 3% in 1 out of 10 years. Juvenile
brown trout habitat would decrease up to
9% in 1 out of 10 years above the Blue
River. Adult brown trout habitat in
Willow Creek would decrease up to 9%
in 2 out of 10 years and juvenile trout up
to 6% in 2 out of 10 years. Predicted
maximum periodic decreases in fish
habitat are unlikely to impact fish
populations at most locations, with the
greatest impact occurring above the Blue
River. The potential for exceedance of
the aquatic life temperature standard
would increase at lower flows in the
summer, but measurable impacts to fish
populations are not expected because
flow reductions in July and August
would be infrequent. Streamflow
changes are unlikely to affect
macroinvertebrate populations. No
change in fish populations are predicted
for the Three Lakes.

Projected increases in flow in the Big
Thompson River, Big Dry Creek, and
Coal Creek would slightly enhance fish
habitat. A slight reduction in fish habitat
in North St. Vrain Creek and St. Vrain
Creek above Lyons is possible with
reduced flow in some summer months,
but higher flows in the fall and winter
would benefit fish habitat. Changes in
reservoir storage and water quality in
Carter Lake and Horsetooth Reservoir
would not measurably impact fish
habitat. A larger Ralph Price Reservoir
would benefit fish, but productivity
would remain low.

A greater reduction available fish habitat
than the No Action alternative below
Windy Gap Reservoir. The greatest
reductions in fish habitat would occur
during high runoff for a few months in
the early spring and summer. A decrease
in habitat at this time would have less
impact than changes in flow during other
times of the year when less habitat is
available. Adult rainbow trout habitat in
the Colorado River below Windy Gap
Reservoir in average years would
decrease up to 24% in 4 out of 10 years.
Juvenile rainbow trout habitat would
decrease up to 15% below Williams Fork
in 1 out of 10 years. Adult and juvenile
brown trout habitat would decrease less
than 19% in 2 out of 10 years. Willow
Creek adult brown trout habitat would
decrease up to 21% in 2 out of 10 years.
Predicted maximum periodic decreases
in fish habitat are unlikely to impact fish
populations at most locations. The
potential for exceedance of the aquatic
life temperature standard would increase
at lower flows in the summer, but
measurable impacts to fish populations
are not expected because flow reductions
in July and August would be infrequent.
No change in fish populations are
predicted for the Three Lakes.

Effects to East Slope fish in streams and
reservoirs would be similar to No Action,
except there would be no impact in North
St. Vrain Creek or St. VVrain Creek
upstream of Lyons. Chimney Hollow
would support a fishery similar to other
Front Range reservoirs.

Similar to Proposed Action.

Similar to Proposed Action. Jasper East
Reservoir would support a fishery, but
large fluctuations in water levels may
reduce productivity.

Similar to Proposed Action.

Similar to Proposed Action. Rockwell
Reservoir would support a fishery, but
large fluctuations in water levels may
reduce productivity.

Similar to Proposed Action.

Similar to Proposed Action. Dry Creek
Reservoir would support a fishery similar
to Chimney Hollow Reservoir. Rockwell
Reservoir would support a fishery, but
large fluctuations in water levels may
reduce productivity.
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Table 2-6 (cont’d). Comparison of direct and indirect effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

VEGETATION

Enlargement of Ralph Price Reservoir
would inundate about 77 acres of mostly
upland native forest.

Impacts to riparian vegetation from
reduced flows on the Colorado River,
Willow Creek, and East Slope streams
are expected to be negligible based on
lack of impact to stream morphology,
small changes in stream stage, and
ground water levels. Water levels would
be lower at Granby Reservoir, Carter
Lake, and Horsetooth Reservoir, but
would fall within the historical range of
operations and are unlikely to affect the
limited riparian vegetation bordering
these reservoirs.

Construction of Chimney Hollow
Reservoir would permanently impact 788
acres of vegetation and temporarily
disturb 123 acres. Upland native
shrublands, native and mixed grasslands,
and native forest would have the most
impact.

Impacts to riparian vegetation would be
similar to No Action although the
decrease in Colorado River and Willow
streamflow would be greater, as would
the decrease in water levels in existing
reservoirs.

Construction of Chimney Hollow
Reservoir would permanently impact 669
acres of vegetation and temporarily
disturb 131 acres.

Jasper East Reservoir construction would
permanently impact 436 acres and
temporarily disturb 114 acres.
Grasslands and irrigated meadows would
be impacted the most at Jasper East.
Total permanent vegetation impact for
both reservoirs would be 1,157 acres.

Impacts to riparian vegetation would be
similar to No Action although the
decrease in Colorado River and Willow
streamflow would be greater, as would
the decrease in water levels in existing
reservoirs.

Same impacts as Alternative 3 for
Chimney Hollow Reservoir.

Construction of Rockwell Reservoir
would permanently impact 304 acres of
vegetation and temporarily disturb 151
acres. Upland native shrubs would be
impacted the most. Total permanent
vegetation impacts for both reservoirs
would be 973 acres.

Impacts to riparian vegetation would be
similar to No Action although the
decrease in Colorado River and Willow
streamflow would be greater, as would
the decrease in water levels in existing
reservoirs.

Construction of Dry Creek Reservoir
would permanently impact 647 acres and
temporarily disturb 149 acres. Upland
native forests, mixed grasslands, and
native shrubland would be most affected.

Construction of Rockwell Reservoir
would permanently impact 378 acres and
temporarily disturb 105 acres. Total
permanent vegetation impacts for both
reservoirs would be 1,025 acres.

Impacts to riparian vegetation would be
similar to No Action although the
decrease in Colorado River and Willow
streamflow would be greater, as would
the decrease in water levels in existing
reservoirs.

WETLANDS AND OTHER WATERS

Ralph Price Reservoir enlargement
would inundate about 0.3 acre of
wetlands and about 0.1 acre of North St.
Vrain Creek. Dam construction could
result in additional impacts to St. Vrain
Creek.

About 1.6 acres of wetlands would be
permanently impacted and about 0.1 acre
temporarily disturbed. Permanent effects
to other waters would be about 1.3 acre.

Chimney Hollow Reservoir would
permanently impact 1.5 acres of
wetlands and temporarily disturb about
0.1 acre. Permanent effect to other
waters would be about 1.3 acre.

Construction of Jasper East Reservoir
would permanently affect 21.2 acres of
wetlands and temporarily disturb 4.8
acres. Permanent effects to other waters
would be about 6.3 acre. Total
permanent wetland impacts for both
reservoirs would be 22.7 acres.

Chimney Hollow Reservoir wetland and
water impacts would be the same as
Alternative 3.

Permanent wetland impacts at Rockwell
Reservoir would be 3 to 13.6 acres with a
temporary wetland impact of 2 to 5 acres.
Permanent effects to other waters would
be 3.6 acres. Total permanent wetland
impacts for both reservoirs would range
from 4.5 to 15.1 acres pending field
studies.

Dry Creek Reservoir construction would
permanently impact 6.2 acres of wetlands
and temporarily disturb 0.3 acre.
Permanent effects to other waters would
be 2.8 acres.

Rockwell Reservoir permanent wetland
impacts would be 3 to 15.6 acres with a
temporary impact of 2 to 5 acres.
Permanent effects to other waters would
be 3.7 acres. Total permanent wetlands
impacts for both reservoirs would range
from 9.2 to 21.8 acres.

WILDLIFE

Loss of 77 acres of elk and mule deer
winter range and white-tailed deer, black
bear, and mountain lion overall range.
Loss of habitat for other terrestrial
wildlife species and birds, as well as
displacement of wildlife during
construction. No known loss to raptor
nests, but suitable habitat is present for
several species. Bald eagles, osprey, and
waterfowl may benefit from a larger
reservoir. Loss of about 0.1 acre of
potential habitat for northern leopard frog
and gartersnake.

Loss of 810 acres of elk winter range,
mule deer winter range and concentration
areas, and black bear fall concentration
areas. Expansion of mountain lion and
black bear conflict areas possible with
planned recreation activity.
Fragmentation of habitat that would alter
local movement patterns by elk, deer,
and other wildlife. Loss of foraging and
nest habitat for a variety of bird,
mammal, and reptile species. No known
raptor nests would be directly affected.

A golden eagle nest on the hogback ¥4 -
mile east of the reservoir is outside of the
CDOW recommended buffer. About 7
acres of bald eagle winter range would be
temporarily impacted, but the reservoir
would provide bald eagle foraging
habitat. Potential habitat for northern

Chimney Hollow Reservoir would result
in the permanent loss of 675 acres of elk
winter range, mule deer winter range and
concentration areas, and black bear fall
concentration areas. Other effects at
Chimney Hollow would be similar to the
Proposed Action.

Jasper East Reservoir would result in the
loss of about 480 acres of moose and
mule deer summer range and 24 acres of
elk winter range. The new reservoir
could displace or shift elk movement
toward U.S. 34 or residential
development. About 93 acres of black
bear summer concentration area would
be impacted. Habitat for ground-nesting
and tree-nesting birds would be lost or
disturbed. About 3 acres of bald eagle

Chimney Hollow Reservoir effects would
be the same as Alternative 3.

Rockwell Reservoir would result in the
permanent loss of 312 acres of summer
range for moose and mule deer and 73
acres of elk winter range. Habitat for
primarily ground-nesting birds would be
lost as well as a variety of terrestrial
mammals. No known raptor nests would
be impacted. Bald eagle winter range
would be temporarily affected where the
pipeline crosses the Colorado River. The
reservoir would provide foraging habitat
for bald eagle, osprey, and other water
birds. Potential habitat for the state
threatened boreal toad and state species
of concern northern leopard frog and
common gartersnake would be lost in

Dry Creek Reservoir would permanently
impact 650 acres of elk winter range,
mule winter range and winter
concentration areas. About 619 acres of
black bear fall concentration area and
overall mountain lion habitat would be
lost. A red-tailed hawk nest would be
lost and habitat for other migratory bird
species. There would a permanent
impact to 165 acres of bald eagle winter
range, but the reservoir would provide
foraging habitat. About 8.5 acres of
known northern leopard frog habitat
would be lost and about 30 acres of
suitable common gartersnake habitat
would be lost. Habitat for a variety of
CNHP-tracked butterfly species would
be lost.
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Table 2-6 (cont’d). Comparison of direct and indirect effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

WILDLIFE (CONT’D)

leopard frog (2.5 acres) and common
gartersnake (50 acres) would be lost.
Habitat for several CNHP-tracked
butterfly species would be lost.

winter range would be lost. The new
reservoir would provide foraging habitat
for bald eagle, osprey, and waterfowl.
Loss of 125 acres of potential greater
sage grouse habitat, which could affect
eastward expansion of a known
population. Sagebrush could also
provide habitat for sage sparrow a CNHP
tracked species.

riparian areas. The loss of 290 acres of
sagebrush habitat within a sage grouse
production and brood rearing area would
adversely affect a declining population.

Impacts at the Rockwell Reservoir site
would be similar to Alternative 4.
Differences include a loss of 393 acres of
moose and mule deer summer range and
97 acres of elk winter range. Also there
would be a permanent impact to 334
acres of sage grouse breeding and brood
rearing habitat.

THREATENED AND ENDANGERED

No effect to threatened or endangered
species. Future Windy Gap diversions to
the Colorado River were incorporated in
the Recovery Plan; thus, there would be
no additional impact to Colorado River
endangered fish species.

Same as No Action.

Same as No Action.

Same as No Action, but the loss of about
5 acres of potential lynx habitat, may
affect, but is unlikely to adversely affect
lynx.

Same as No Action, but the loss of about
9 acres of potential lynx habitat, may
affect, but is unlikely to adversely affect
lynx

GEOLOGY Excavation of geologic material for dam | Borrow area excavation of geologic Chimney Hollow Reservoir effects Chimney Hollow Reservoir effects would | Rockwell Reservoir effects would be the
construction would be needed. No material for dam construction would be would be the same as the Proposed be the same as Alternative 3. same as Alternative 3.
k_nown geplogical hazards. NO known needed. No _known g.eological hazarQs. Action. At Rockwell Reservoir there are no At Dry Creek Reservoir there are no
oil/gas, mineral, or coal bearing No known oil/gas, mineral, coal bearing, At Jasper East Reservoir there are no known geological hazards or oil/gas, known geological hazards or oil/gas,
resources would be affected. Aggregate | or aggregate resources would be affected. known geological hazards or oil/gas, mineral, or coal bearing resources that mineral, coal bearing, or aggregate
SOurces cou!d be affected. No known A sandstone quarry on the east hogback mineral, or coal bearing resources that would be affected. Excavation in the resources that would be affected. A
paleontolagical resources would be could be a]‘fected by an access road. would be affected. Excavation in the Troublesome Formation could expose sandstone quarry on the east hogback
affected. Plant an_d mverteb_r ate fossils could be Troublesome Formation could expose mammal fossils. could be affected by the pipeline to
present in excavation of sandstone mammal fossils. Carter Lake. No known paleontological
formations. resources would be affected.
SolLs Enlargement of Ralph Price Reservoir A permanent loss of 794 acres of soil A permanent loss of 671 acres of soil Soil impacts for Chimney Hollow Dry Creek Reservoir construction would

would result in the permanent inundation
of 77 acres of soils, with possible other
disturbances from dam construction and
borrow area excavations. Shoreline
erosion and sedimentation are likely to
be minor. Temporary erosion from
construction-related disturbances would
occur until revegetation. Poor topsoil
suitability could make revegetation
difficult in some areas.

resources. Temporary soil impacts to
about 130 acres. Shoreline erosion
during the first several years following
construction. Seasonal fluctuations in
water levels would be less than 2 feet,
which would reduce the exposed
shoreline subject to erosion.
Sedimentation from other sources in the
basin would be minimal. The potential
for wind erosion is moderate and for
water erosion is severe until revegetation
is complete. About 67 acres of
temporarily disturbed soils have fair
suitability for topsoil and 62 acres have
poor suitability.

resources with construction of Chimney
Hollow Reservoir and a temporary
impact to 149 acres. Erosion potential is
similar to the Proposed Action.

Jasper East Reservoir would result in the
loss of 491 acres of soil and a temporary
disturbance of 125 acres. Shoreline
erosion is likely with fluctuations in
water levels up to 72 feet. Sediment
delivery to the reservoir from local
sources would be low. The potential for
wind erosion is moderate and for water
erosion is high. About 93 acres of
temporary disturbances have poor topsoil
suitability and 32 acres have fair
suitability. Total permanent soil loss for
both reservoirs would be 1,162 acres.

Reservoir would be the same as
Alternative 3.

Rockwell Reservoir would result in a
permanent loss of 315 acres of soil and a
temporary disturbance of 155 acres.
Shoreline erosion is likely with
fluctuations in water levels up to 102
feet. Local sources of sediment delivery
to the reservoir would be low. The wind
erosion hazard is low to moderate and the
water erosion is high for most soils.
Temporarily disturbed soils mostly have
poor topsoil suitability, which could
impact revegetation. Total permanent
soil loss for both reservoirs would be 986
acres.

result in a permanent impact to 633 acres
of soils and a temporary disturbance of
158 acres. Some shoreline erosion is
likely primarily during the first few years
with seasonal fluctuations of up to 17
feet. The undisturbed watershed would
have limited sources of local sediment
delivery to the reservoir. Wind erosion
hazard is moderate and water erosion is
moderate to severe on steep slopes.
About 74 acres of temporarily disturbed
lands have poor topsoil suitability and 71
acres have fair suitability.

Rockwell Reservoir would permanently
disturb 393 acres and temporarily disturb
161 acres. Total permanent soil loss for
both reservoirs would be 1,026 acres.
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Table 2-6 (cont’d). Comparison of direct and indirect effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

AIR QUALITY Vehicle emissions and fugitive dust Similar types of temporary impacts as No | Similar temporary impacts as the Similar temporary impacts as the Similar temporary impacts as the
generated during the 30-month Action, but a 3- to 5-year construction Proposed Action over a 2.5 to 5 year Proposed Action over a 2.5 to 4.5 year Proposed Action over a 2.5 to 4.5 year
construction period would result in minor | period and greater area of surface period, but impacts would occur at both period, but impacts would occur at both period, but impacts would occur at both
localized and temporary effects to air disturbance, with greater dust and the Jasper East and Chimney Hollow the Rockwell and Chimney Hollow the Dry Creek and Rockwell reservoir
quality. Exceedance of air quality emissions. No exceedances of air quality | reservoir sites. reservoir sites. sites.
standards is unlikely. standards likely. Negligible vehicle

emissions from recreation visitors to the
reservoir over the long term.

NoISE Construction equipment, earth moving Construction-related activities would Noise-related impacts for Chimney Noise-related impacts for Chimney Noise-related impacts for Rockwell
equipment, blasting, and other activities | temporarily increase noise levels for Hollow would be the same as the Hollow would be the same as the Reservoir would be the same as the
would temporarily increase noise levels. | residents on the hogback ridge to the east | Proposed Action. Proposed Action. Proposed Action.

Noise levels at several residences about of the dam. Noise levels are predicted to Residents close to the Jasper East Residents close to the Jasper East Residents near the Dry Creek Reservoir
200 feet fr(_)m the dam could reac_:h . reaph a_bou_t n dB(A) near these homes, Reservoir site could experience noise Reservoir site could experience noise site could experience noise levels of up
dB(A), Wh.'Ch would exceed Larimer which is within Larimer Qounty levels up to about 65 dB(A) during levels up to about 71 dB(A) during to 71 dB(A) during construction. Tunnel
County noise standards. standar_ds. Long-term noise levels from a construction. construction. boring near Carter Lake could result in
substation would b.e within Coun_ty noise levels up to 83 dB(A) for nearby
standards. Recreatlon-re_zlated noise residents, which exceeds Larimer County
levels are expected to minor over the SRR
long term.
LAND Use Reservoir enlargement would be on City | The Subdistrict owns 84% of the Land acquisition and easements for a Chimney Hollow impacts would be the The Subdistrict would need to acquire

of Longmont property. Land use would
not change, but public access would be
temporarily suspended during
construction. No private homes would
be directly impacted.

During the estimated 2-year construction
period, traffic on U.S. 36 and CR 80
would increase. Traffic on CR 80 would
increase about 63%.

reservoir project area, but would need to
acquire several small private parcels and
an easement from Reclamation for
pipeline connections. Construction
access also may require easements across
private, Reclamation, and State land.
Relocation of Western’s transmission
line would require easements across
Larimer County, Subdistrict, and
Reclamation land. No prime farmland
would be impacted. No private homes
would need to be acquired. The
currently undeveloped land use would
change to day-use recreation activities.

During construction, traffic on CR 18E
would increase about 79%. Traffic on
CR 31 could also increase at the southern
construction access point. Following
construction traffic from an estimated
50,000 annual recreation visitors a year
would occur on CR 18.

smaller Chimney Hollow would be less,
but similar to the Proposed Action.
Other impacts would also be similar.

Jasper East Reservoir would be built on
land mostly owned by the NCWCD that
would need to be acquired by the
Subdistrict. About 70 acres of
Reclamation land would need to be
acquired by a land exchange or a
contract. Realignment of CR 40 would
require acquisition of private and
NCWCD land. About 313 acres of
irrigated hay meadows would be lost.
No prime farmland would be impacted.
No private homes would need to be
acquired. During construction, traffic
volume on U.S. 34 and CR 40 would
increase. Traffic on U.S. 34 would
increase about 8%.

same as Alternative 4.

Construction of Rockwell Reservoir
would require acquisition of about 443
acres of private land including four
homes. About 29 acres of BLM land at
the reservoir site and 56 acres at a borrow
area would require acquisition and/or a
special use permit. An easement across
mostly private land would also be needed
for the pipeline to Windy Gap Reservoir.
A portion of CR 57 would need to be
realigned. Existing land uses of pasture
land, livestock grazing, and private
residential use would be lost. No prime
farmland would be impacted. Traffic on
CR 56 and CR 57 would increase during
construction. U.S. 40 traffic near CR 57
would increase 5% and U.S. 40 near CR
56 would increase 4%.

about 459 acres of private land, 230 acres
of State land, and 18 acres of
Reclamation property for construction of
Dry Creek Reservoir and facilities.
Reservoir construction would impact
three homes and displace a commercial
llama operation. No prime farmland
would be impacted. Traffic during
construction on CR 18E would increase
about 72%. If access from the south is
used, then traffic on CR 31 also would
increase.

Rockwell Reservoir construction would
require acquisition of about 504 acres of
private property and 51 acres of BLM
land at the reservoir site. Other impacts
would be similar to Alternative 4.
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Table 2-6 (cont’d). Comparison of direct and indirect effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

RECREATION
West Slope

In the Big Gore Canyon of the Colorado
River, there would be no change from
existing conditions in the number of days
that preferred rafting flows of 850 to
1,250 cfs occur for any of the alternatives
in 37 years of the 47-year study period.
Preferred rafting flows in Big Gore
Canyon would occur about 24 days less
compared to existing conditions over the
47-year study period. The greatest
decrease in the number of days with
preferred flows for rafting in the driest
year would be 11 days under all of the
alternatives.

The number of days preferred kayaking
flows between 1,100 and 2,200 cfs in Big
Gore Canyon and the Pumphouse reach
occur would not change in 32 years of
the 47-year study period for any of the
alternatives. Over the 47-year study
period, there would be about 1 more day
of preferred kayaking flows compared to
existing conditions. The greatest
decrease in the number of days with
preferred flows for kayaking in the driest
year would be 15 days under all of the
alternatives.

There would be no change from existing
conditions in the number of days when
preferred rafting and kayaking flows in
the Pumphouse reach are between 2,000
to 3,000 cfs in 28 years of the 47-year
study period for any of the alternatives.
Over the 47-year period, there would be
6 more days of preferred flows in this
range. The greatest decrease in the
number of days with preferred flows in
the driest year would be 17 days under
all of the alternatives.

Recreation in Grand Lake and Shadow
Mountain Reservoir would not be
affected. Granby Reservoir surface area
in the summer would decrease less than
2% on average, boat ramps would remain
accessible, except in dry years when
water levels could drop below the
Arapaho Bay boat ramp in August.

In the Big Gore Canyon of the Colorado,
there would be about 23 days less within
the preferred rafting flow range of 850 to
1,250 cfs over the 47 year study period.

The number of days preferred kayaking
flows between 1,100 and 2,200 cfs in Big
Gore Canyon and the Pumphouse reach
occur would be about 4 days less over
the 47 year study period compared to
existing conditions.

There would be about 20 fewer days of
preferred kayaking flows between 2,000
to 3,000 in the Pumphouse reach of the
Colorado River over the 47-year period
compared to existing conditions.

Granby Reservoir surface area would
decrease 6% on average in the summer.
Boat ramps would remain accessible
except in dry years when water levels
could drop below the Arapaho Bay boat
ramp in May and August, and possibly
the Stillwater and Sunset boat ramps for
a portion of the summer.

In the Big Gore Canyon of the Colorado,
there would be about 23 days less within
the preferred rafting flow range of 850 to
1,250 cfs over the 47 year study period.

The number of days preferred kayaking
flows between 1,100 and 2,200 cfs in
Big Gore Canyon and the Pumphouse
reach occur would be about 4 days less
over the 47 year study period compared
to existing conditions.

There would be about 21 fewer days of

preferred kayaking flows between 2,000
to 3,000 in the Pumphouse reach of the

Colorado River over the 47-year period

compared to existing conditions.

In the Big Gore Canyon of the Colorado,
there would be about 19 days less within
the preferred rafting flow range of 850 to
1,250 cfs over the 47 year study period.

The number of days preferred kayaking
flows between 1,100 and 2,200 cfs in Big
Gore Canyon and the Pumphouse reach
occur would be about 3 days more over
the 47 year study period compared to
existing conditions.

There would be about 27 fewer days of
preferred kayaking flows between 2,000
to 3,000 in the Pumphouse reach of the
Colorado River over the 47-year period
compared to existing conditions.

In the Big Gore Canyon of the Colorado,
there would be about 27 days less within
the preferred rafting flow range of 850 to
1,250 cfs over the 47 year study period.

The number of days preferred kayaking
flows between 1,100 and 2,200 cfs in Big
Gore Canyon and the Pumphouse reach
occur would be about 1 days less over
the 47 year study period compared to
existing conditions.

There would be about 5 fewer days of
preferred kayaking flows between 2,000
to 3,000 in the Pumphouse reach of the
Colorado River over the 47-year period
compared to existing conditions.
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Table 2-6 (cont’d). Comparison of direct and indirect effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

RECREATION
East Slope

Kayaking opportunities in North St.
Vrain Creek below Longmont Reservoir
would be reduced in July when flows
drop below 150 cfs. Increased flows in
the Big Thompson River would maintain
acceptable kayaking flows. Recreation at
Ralph Price Reservoir would be
suspended for 2 years until construction
is completed. Average monthly water
surface area in Carter Lake would
decrease less than 1% and Horsetooth
surface area would not change. Boat
ramp access could be reduced in dry
years.

No effect on North St. Vrain flows or
kayaking. Increased flows in the Big
Thompson River would maintain existing
kayaking. Average monthly water
surface area in Carter Lake would
decrease less than 1% and Horsetooth
surface area would decrease up to 5%.
Water levels could drop below
Horsetooth’s South Bay-South boat ramp
in September and in dry years access to
several boat ramps could be affected.
Chimney Hollow Reservoir would
provide day use fishing, boating, and
hiking opportunities with up to 50,000
annual visitors.

Similar to the Proposed Action except
Horsetooth Reservoir average monthly
water surface area would decrease less
than 1%.

Jasper East Reservoir could provide
recreation an opportunity if a managing
entity is found although wide
fluctuations in water levels could reduce
suitability.

Same as Alternative 3.

Rockwell Reservoir could provide
recreation an opportunity if a managing
entity is found although wide fluctuations
in water levels could reduce suitability.

Same as Alternative 3.

Dry Creek reservoir could provide
recreation opportunities similar to
Chimney Hollow if a managing entity is
found. Rockwell Reservoir could
provide recreation an opportunity if a
managing entity is found although wide
fluctuations in water levels could reduce
suitability.

CULTURAL RESOURCES

No known NRHP cultural resources
would be impacted, but additional field
survey would be needed prior to
construction.

Twelve cultural resource sites eligible or
potentially eligible for the NRHP could
be affected by construction of Chimney
Hollow Reservoir. These sites include
features of the C-BT Project,
transmission lines, a prehistoric lithic
scatter, a historic ranch, a prospecting pit,
and a stock pond.

Chimney Hollow cultural resource
effects would be the same as the
Proposed Action.

Eight cultural resource sites eligible or
potentially eligible for the NRHP could
be affected by construction of Jasper
East Reservoir. These sites include two
prehistoric quarries, a prehistoric lithic
scatter, and features of Willow Creek
Reservoir—part of the C-BT Project.

Chimney Hollow cultural resources
would be the same as the Proposed
Action.

One potential cultural resource site
potentially eligible for the NRHP could
be affected by construction of Rockwell
Reservoir. The pipeline would cross the
Denver and Rio Grande rail line, which
elsewhere has been determined eligible.

Two cultural resource sites eligible or
potentially eligible for the NRHP could
be affected by construction of Dry Creek
Reservoir. These sites include a historic
quarry and the Carter Lake Historic
Area. Cultural resources at Rockwell
Reservoir would be the same as
Alternative 4.

VISUAL RESOURCES

Visual quality would diminish
temporarily during construction from
earthwork, vegetation clearing, dust, and
traffic. Visual quality at Ralph Price
Reservoir would not change substantially
from existing conditions, but an
additional 77 acres of open water would
replace forest land.

Lower summer water levels in Granby
Reservoir would increase the amount of
visible shoreline about 108 acres more
than existing conditions. Small
decreases in Carter Lake and Horsetooth
Reservoir storage would not be
noticeable.

Lower streamflows could potentially
reduce the visual quality of the Colorado
River, but for most viewers these
changes would not be discernible for any
of the alternatives.

Temporary visual impacts during
construction similar to No Action.
Chimney Hollow Reservoir would be
visible primarily from homes along the
hogback to the east. The dam would be
visible from locations to the north up to
2.5 miles away including Reclamation
offices, scattered residences, and CR
18E. The relocated transmission line
would be visible from the lake and
homes on the hogback. Because
Chimney Hollow would remain near full,
shoreline exposure would be limited.

Lower summer water levels in Granby
Reservoir would increase the amount of
visible shoreline about 270 acres more
than existing conditions. Small decreases
in Carter Lake storage would not be
noticeable. Exposed shoreline at
Horsetooth Reservoir would increase less
than 73 acres on average in the summer.

Visual effects at Chimney Hollow would
be similar to the Proposed Action
although the dam would be about 30 feet
lower and slightly less visible.

Jasper East Reservoir and dam would be
visible from scattered residential homes
to the west and portions of the Arapaho
National Recreation Area, as well as the
relocated CR 40. Fluctuations in water
levels would expose large areas of
shoreline, but water levels would be
highest in the summer.

Lower summer water levels in Granby
Reservoir would increase the amount of
visible shoreline about 155 acres more
than existing conditions. Small
decreases in Carter Lake storage would
not be noticeable. Exposed shoreline at
Horsetooth Reservoir would increase less
than 24 acres on average in the summer.

Visual effects at Chimney Hollow would
be the same as Alternative 3.

Rockwell Reservoir dams would be
visible from the Town of Granby, Grand
Elk, Granby Ranch, and U.S. 40. Views
of the reservoir would be limited to
scattered homes at higher elevations.

Same effects as Alternative 3 for Granby
Reservoir, Carter Lake, and Horsetooth
Reservoir.

Dry Creek Reservoir would introduce a
substantial visual change to the valley,
but there are few observation points
because most of the area is undeveloped.
The dam would be visible from several
rural roads and residences.

Visual effects of Rockwell Reservoir
would be similar to Alternative 4
although the dams would be slightly
higher and more visible.

Same effects as Alternative 3 for Granby
Reservoir, Carter Lake, and Horsetooth
Reservoir.
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Table 2-6 (cont’d). Comparison of direct and indirect effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

SOCIOECONOMICS

The average workforce during the 2-year
construction period would be 50
employees, with about $8 million of the
$31 million total project cost going to
direct labor. The project would generate
about $73 million in total economic
output and 69 temporary jobs. Because
recreation at Ralph Price Reservoir
would be closed during construction,
there would be a loss of revenue to the
City of Longmont.

Minority or low-income populations
would not be disproportionately
impacted.

Hydrologic changes that reduce or
increase the number of days that
preferred flows for boating in the
Colorado River occur, could impact
recreation-associated spending. The
annualized net economic effect from a
change in the number of preferred
boating days (assuming a total loss of
boating use) on the Colorado River
would be an increase in recreation
revenue of about $600 per year due
reductions in high flows that currently
limit kayaking or rafting.

The economic effect for the driest
modeled year when there is a decrease in
the number of days in the preferred flow
range, would result in: a loss of about
429 user days for commercial rafting in
Big Gore Canyon with a value of about
$31,000; a loss of about 3,375 user days
for kayaking in Big Gore Canyon and
Pumphouse with a value of about
$246,000; and a loss of about 900 user
days for rafting in Pumphouse with a
value of about $66,000.

Water deliveries to the East Slope would
generate a net increase of about 19 GWH
of hydropower energy with a production
value of $1.1 million.

The average workforce during the 3- to
5-year construction period would be 235
employees, with about $47 million of the
$223 million total project cost going to
direct labor. If half of the project costs
were spent in Larimer and Weld
counties, the project would generate
about $292 million in total economic
output and would create 127 temporary
jobs. Reservoir operation would require
four new employees. Larimer County
would spend about $1 million for
recreation development with annual
recreation O&M costs of $265,000.

Minority or low-income populations
would not be disproportionately
impacted.

The annualized net economic effect from
a change in the number of preferred
boating days (assuming a total loss of
boating use) on the Colorado River
would result in a decrease in recreation
revenue of about $10,000 per year.

The economic effect for the driest
modeled year when there is a decrease in
the number of days in the preferred flow
range, would be the same as No Action
for commercial rafting in Big Gore
Canyon and kayaking in Big Gore
Canyon and Pumphouse. The reduction
in preferred flow days for rafting in
Pumphouse for the driest year would
result in a loss of 3,825 user days with a
value of about $279,000.

Water deliveries to the East Slope would
generate a net increase of about 26 GWH
of hydropower energy with a production
value of $1.5 million.

The average workforce for construction
of Chimney Hollow Reservoir during the
2.5- to 5-year construction period would
be 190 employees and 65 employees for
Jasper East Reservoir. About $49
million of the $240 million total project
cost would go to direct labor. If half of
the project costs were spent in Larimer
and Weld County, the project would
generate about $236 million in total
economic output and 102 temporary
jobs.

Total economic output in Grand County
would be about $35 million and would
create 30 temporary jobs. Jasper East
Reservoir operation would require two
new employees.

Minority or low-income populations
would not be disproportionately
impacted at either reservoir site.

The annualized net economic effect from
a change in the number of preferred
boating days (assuming a total loss of
boating use) on the Colorado River
would result in a decrease in recreation
revenue of about $10,500 per year.

The economic effect for the driest
modeled year when there is a decrease in
the number of days in the preferred flow
range, would be the same as No Action
for commercial rafting in Big Gore
Canyon and kayaking in Big Gore
Canyon and Pumphouse. The reduction
in preferred flows for rafting in
Pumphouse for the driest year would be
the same as the Proposed Action. Water
deliveries to the East Slope would
generate a net increase of about 26 GWH
of hydropower energy with a production
value of $1.5 million.

Economic effects for Chimney Hollow
Reservoir would be the same as
Alternative 3.

Construction of Rockwell Reservoir
would require an average workforce
during the 2.5- to 4.5-year construction
period of 76 employees. For both
reservoirs about $52 million of the $252
million total project cost would go to
direct labor. Total economic output in
Grand County would be about $41
million and 30 temporary jobs would be
created. Rockwell Reservoir operation
would require two new employees.

Minority or low-income populations
would not be disproportionately impacted
at either reservoir site.

The annualized net economic effect from
a change in the number of preferred
boating days (assuming a total loss of
boating use) on the Colorado River
would result in a decrease in recreation
revenue of about $12,000 per year.

The economic effect for the driest
modeled year when there is a decrease in
the number of days in the preferred flow
range, would be the same as No Action
for commercial rafting in Big Gore
Canyon and kayaking in Big Gore
Canyon and Pumphouse. The reduction
in preferred flows for rafting in
Pumphouse for the driest year would be
the same as the Proposed Action.

Water deliveries to the East Slope would
generate a net increase of about 26 GWH
of hydropower energy with a production
value of $1.5 million.

The average workforce for construction
of Dry Creek Reservoir during the 2.5- to
4.5-year construction period would be
210 employees and 92 employees at
Rockwell Reservoir. About $60 million
of the $288 million total project cost
would go to direct labor. If half of the
project costs were spent in Larimer and
Weld County, the project would generate
about $236 million in total economic
output and 112 temporary jobs.

Total economic output in Grand County
would be about $51 million and would
create 42 temporary jobs.

Minority or low-income populations
would not be disproportionately
impacted at either reservair site.

The annualized net economic effect from
a change in the number of preferred
boating days (assuming a total loss of
boating use) on the Colorado River
would result in a decrease in recreation
revenue of about $4,000 per year.

The economic effect for the driest
modeled year when there is a decrease in
the number of days in the preferred flow
range, would be the same as No Action
for commercial rafting in Big Gore
Canyon and kayaking in Big Gore
Canyon and Pumphouse. The reduction
in the number of preferred flow days for
rafting in Pumphouse for the driest year
would result in a loss of 1,125 user days
with a value of about $82,000.

Water deliveries to the East Slope would
generate a net increase of about 29 GWH
of hydropower energy with a production
value of $1.7 million.
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Table 2-7. Comparison of cumulative effects by a

Iternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

Enlargement of Ralph Price Reservoir by
13,000 AF for storage of the City of
Longmont’s Windy Gap water

A 90,000 AF Chimney Hollow Reservoir
with prepositioning to allow storage of
C-BT water in Chimney Hollow

A 70,000 AF Chimney Hollow Reservoir
and a 20,000 AF Jasper East Reservoir

A 70,000 AF Chimney Hollow Reservoir
and a 20,000 AF Rockwell Reservoir

A 60,000 AF Dry Creek Reservoir and a
30,000 AF Rockwell Reservoir

SURFACE WATER HYDROLOGY
West Slope
WG diversions (avg. existing conditions = 36,532 AF)
WG diversions (avg. annual)
WG diversions (avg. annual wet year)
WG diversions (avg. annual dry year)
Avg. annual decrease in Colo. R. flow blw. WG Res.
Avg. annual decrease in Colo. R. flow blw. Blue R.
Avg. annual reduction in Willow Creek flow
Change in Grand L./Shadow Mountain Res. storage
Average monthly decrease in Granby Res. storage

East Slope
Big Thompson R. at L. Estes (avg. mo. flow increase)

Big Thompson R. at Loveland (max mo. flow
increase)

North St. Vrain Crk. (avg. monthly flow change)
St. Vrain Crk.-Longmont. (max. mo. flow increase)
Big Dry Crk.-Broomfield (max. mo. flow increase)
Coal Creek (max. mo. flow increase)

Avg. mo. decrease in Carter Lake storage

Avg. mo. decrease in Horsetooth Res. storage
WGFP firm yield

38,973 AF

62,118 AF

3,860 AF
14%
11%
9%
None

410 7%

0to 1%
0t09.8 cfs
-42 cfs to +18 cfs
0.8to0 11.3 cfs
3.4t08.5cfs
3.2t0 3.4 cfs
0to 1%

0%

579 AF

40,791 AF

69,417 AF

3,860 AF
20%
13%
15%
None

91to 16%

3t04%
0to 4.8 cfs
No change
0.5t06.1cfs
3.0to 7.6 cfs
2.7t03.3cfs
0to 1%
2t0 7%
24,045 AF

All hydrologic changes similar to
Alternative 5.

All hydrologic changes similar to
Alternative 5.

All hydrologic changes similar to
Alternative 5.

All hydrologic changes similar to
Alternative 5.

42,991 AF

71,669 AF

3,860 AF
20%
13%
13%
None

6 to 8%

1to 2%
0to 4.8 cfs
No change

0.5t0 6.1 cfs
3.0to 7.6 cfs
2.7t0 3.3 cfs

0to 1%

0to 3%
23,967 AF

GROUND WATER HYDROLOGY
Ground water levels

Ground water quality

Predicted average monthly decreases in
Colorado River stream stage of about 2.3
inches below the Windy Gap diversion
and up to 11 inches below the Blue
River; small changes in Willow Creek
streamflow and small increases in East
Slope river stream stage would
measurably affect alluvial ground water
levels only within tens of feet from
streams. Predicted average decreases in
Granby Reservoir, Carter Lake, and
Horsetooth Reservoir water levels also
would have minimal effect on local
alluvial ground water levels.

Predicted water quality changes in the
Colorado River, Willow Creek, East
Slope streams, and in all affected
reservoirs would result in minor to
unmeasurable affects to alluvial ground
water quality.

Similar to No Action, although the
decrease in average monthly Colorado
River stream stage of about 4 inches
below the Windy Gap diversion and
about 12 inches below the Blue River.
Willow Creek streamflow decreases
would be slightly more than No Action
and streamflow increases in East Slope
streams slightly more. Reservoir
elevations would also be lower than No
Action. Changes in water levels would
have minimal effect on local alluvial
ground water levels and well production
near streams and reservoirs.

Similar to No Action although surface
water quality changes that influence
ground water quality would be greater.

Similar to the Proposed Action although
changes in stream stage would be slightly
smaller and changes in reservoir levels
less.

Similar to No Action although surface
water quality changes that influence
ground water quality would be greater.

Similar to the Proposed Action although
changes in stream stage would be slightly
smaller and changes in reservoir levels
less.

Similar to No Action although surface
water quality changes that influence
ground water quality would be greater.

Similar to the Proposed Action although
changes in stream stage would be
slightly smaller and changes in reservoir
levels less.

Similar to No Action although surface
water quality changes that influence
ground water quality would be greater.
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Table 2-7 (cont’d). Comparison of cumulative effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

STREAM MORPHOLOGY AND FLOODPLAINS
West Slope

East Slope

Colorado River flow below Windy Gap
Reservoir that currently exceed the 2-
year peak discharge about 4% of the
time, would occur about 2.5% of the
time. At the Kremmling Gage 2-year
peak flow discharge would occur about
2% less frequently. Projected changes in
peak flows and channel maintenance
flows are unlikely to substantially affect
channel morphology or change sediment
transport. Flushing flows would remain
adequate to transport fine sediment and
prevent deposition.

Changes in the magnitude, timing, and
frequency of Granby Reservoir spills are
not expected to alter channel morphology
or sediment transport. Willow Creek
flow equal to or greater than the 2-year
peak flow discharge would occur <1%
less frequently. Adequate flow should be
available to maintain channel capacity,
provide periodic scouring, and transport
sediment in the Colorado River and
Willow Creek.

The potential for flooding on the
Colorado River and Willow Creek would
decrease with lower flows.

Predicted changes in North St. Vrain
Creek and St. Vrain Creek flow upstream
of Lyons would be well within the
historical range of flow and are unlikely
to measurably affect stream morphology
or sediment transport. A larger Ralph
Price Reservoir could reduce the
potential for downstream flooding.
Relatively small increases in flow in the
Big Thompson River and below WWTPs
in St. Vrain Creek, Big Dry Creek, and
Coal Creek are unlikely to measurably
affect channel morphology. These flow
increases would not substantially
increase the risk of flooding.

Similar to No Action except that
Colorado River flows equal to or greater
than 2-year peak flow would occur
slightly less frequently.

Similar to the No Action, except there
would be no effect to North St. Vrain
Creek or St. Vrain Creek upstream of
Lyons. Chimney Hollow Reservoir
could potentially capture flood flows in
this small watershed.

Similar to No Action except that
Colorado River flows equal to or
exceeding the 2-year peak flow would
occur slightly less frequently. Jasper
East Reservoir could potentially capture
flood flows in this small watershed.

Similar to the No Action, except there
would be no effect to North St. Vrain
Creek or St. Vrain Creek upstream of
Lyons. Chimney Hollow Reservoir
could potentially capture flood flows in
this small watershed

Similar to No Action except that
Colorado River flows equal to or
exceeding the 2-year peak flow would
occur slightly less frequently. Rockwell
Reservoir could potentially capture flood
flows in this small watershed.

Similar to the No Action, except there
would be no effect to North St. Vrain
Creek or St. Vrain Creek upstream of
Lyons. Chimney Hollow Reservoir
could potentially capture flood flows in
this small watershed.

Similar to No Action except that
Colorado River flows equal to or
exceeding the 2-year peak flow would
occur slightly less frequently. Rockwell
Reservoir could potentially capture flood
flows in this small watershed.

Similar to the No Action, except there
would be no effect to North St. Vrain
Creek or St. Vrain Creek upstream of
Lyons. Dry Creek Reservoir could
potentially capture flood flows in this
small watershed.
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Table 2-7 (cont’d). Comparison of cumulative effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

SURFACE WATER QUALITY
West Slope

Abbreviations:

TP = total phosphorus

P = phosphorus

TN = total nitrogen

DO = dissolved oxygen

Chlorophyll a = a measure of algae
Trophic state = a measure of productivity

Colorado River. With average July 25
flows: stream temperature would
increase up to 0.4°C, DO would decrease
<0.1 mg/L, ammonia would increase 9.5
ug/L, and inorganic P would decrease up
to 4.6 pg/L. Assuming diversions to the
minimum 90 cfs streamflow on July 25:
stream temperature would increase up to
4.1°C, DO would decrease 0.5 mg/L,
ammonia would increase 16.3 pg/L, and
inorganic P would decrease up to 4.0
pg/L. Water quality would remain
within standards, with the exception of
increased potential for exceeding the
temperature standard and DO spawning
standard at several locations when
diversions reduce flow to the minimum
streamflow.

Willow Creek. Less than a 0.2°C
decrease in temperature, slight increase
in nutrient and metal concentrations.
Water quality would remain within
standards.

Granby Reservoir. TP concentrations
would decrease 3.2%, TN would increase
3.1%, no change in average chlorophyll
a, no change in clarity, trophic state, or
minimum DO. Temperature would
continue to exceed standards. No
improvement in DO and manganese,
which currently exceed standards.

Shadow Mountain Reservoir. TP
concentrations would decrease 1.6%, TN
would increase 2.9%, no change in
average chlorophyll a, clarity, trophic
state, or minimum DO. No change in
manganese concentrations, which
currently exceed the standard.

Grand Lake. TP concentrations would
decrease 1.2%, TN would increase 1.6%,
no change in average chlorophyll a,
clarity trophic state, minimum DO would
decrease 11.1%. Lower DO would
contribute to continued exceedance of
manganese standard.

Colorado River. With average July 25
flows: stream temperature would
increase up to 0.6°C, DO would decrease
0.1 mg/L, ammonia would increase 11.1
ug/L, and inorganic P would decrease up
to 3.8 pug/L. Assuming diversions to the
minimum 90 cfs streamflow on July 25:
stream temperature would increase up to
4.1°C, DO would decrease 0.6 mg/L,
ammonia would increase 16.7 pg/L, and
inorganic P would increase up to 3.7
pg/L. Water quality standards would be
met, except as noted for No Action.

Willow Creek. Similar to No Action
with slightly higher nutrient and metal
concentrations. Water quality would
remain within standards.

Granby Reservoir. TP concentrations
would increase 2.4%, TN would increase
3.8%, no change in average chlorophyll
a, clarity, or trophic state, minimum DO
would decrease 4.4%. Temperature
would continue to exceed standards.
Lower DO would contribute to continued
exceedance of DO and dissolved
manganese standards.

Shadow Mountain Reservoir. TP
concentrations would increase 3.2%, TN
would increase 3.6%, no change in
average chlorophyll a, clarity, or trophic
state. Minimum DO would decrease
1.4%. Decrease in DO would contribute
to continued exceedance of manganese
standard.

Grand Lake. TP concentrations would
increase 4.8%, TN would increase 3.2%,
average chlorophyll a would increase
2.0%, clarity would decrease 3.8%, no
change in trophic state, minimum DO
would decrease 7.4%. Lower DO would
contribute to continued exceedance of
manganese standard.

Water quality effects on the West Slope
similar to Alternative 5.

Jasper East Reservoir. Not modeled,
for cumulative effects analysis, but
would be similar to Rockwell Reservoir
in Alternative 5.

Water quality effects on the West Slope
similar to Alternative 5.

Colorado River. With average July 25
flows: stream temperature would
increase up to 0.7°C, DO would decrease
0.1 mg/L, ammonia would increase 10.7
ug/L, and inorganic P would decrease up
to 4.7 pg/L. Assuming diversions to the
minimum 90 cfs streamflow on July 25:
stream temperature would increase up to
4.1°C, DO would decrease 0.6 mg/L,
ammonia would increase 16.4 pg/L, and
inorganic P would decrease up to 4.7
ug/L. Water quality standards would be
met, except as noted for No Action.
Willow Creek. Similar nutrient
concentrations as Proposed Action;
slightly higher metal concentrations.
Water quality would remain within
standards.

Granby Reservoir. TP concentrations
would decrease 13.5%, TN would
increase 4.8%, average chlorophyll a,
would decrease 2.4%, no change in
clarity, trophic state, or minimum DO.
Temperature would continue to exceed
standards. No improvement in DO and
manganese, which currently exceed
standards.

Shadow Mountain Reservoir. TP
concentrations would decrease 9.7%, TN
would increase 4.0%, average
chlorophyll a would decrease 5.3%,
clarity would improve 5.0%, no change
in trophic state or minimum DO. No
change in manganese concentrations,
which currently exceed the standard.

Grand Lake. TP concentrations would
decrease 7.2%, TN would increase 3.6%,
average chlorophyll a would decrease
6.1%, clarity would improve 3.8%, no
change in trophic state, minimum DO
decreases 5.6%. Lower DO would
contribute to continued exceedance of
manganese standard.

Rockwell Reservoir. Predicted to be
mesotrophic and retain some TN and P,
reducing nutrient delivery to Granby
Reservoir.
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Table 2-7 (cont’d). Comparison of cumulative effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

SURFACE WATER QUALITY
East Slope

Note:

Water quality would not exceed standards in East Slope
streams or reservoirs except as noted.

East Slope Streams. Cumulative water
quality effects to North St. Vrain Creek,
St. Vrain Creek, Big Thompson River,
Big Dry, Creek, Coal Creek, and the
Cache la Poudre River would be nearly
identical to direct effects summarized in
Table 2-6

Carter Lake. No change in TP
concentration, TN would increase 2.2%,
no change in average chlorophyll a,
clarity, trophic state, slight DO decrease.

Horsetooth Reservoir. No change in TP
concentrations, TN would increase 3.3%,
average chlorophyll a would increase
2.9%, no change in clarity or trophic
state, slight DO decrease. Lower DO
would contribute to continued
exceedance of the manganese standard.

Ralph Price Reservoir. TP
concentrations would decrease 3.9%, TN
would decrease 5.9%, average
chlorophyll a would decrease 33%, no
change in clarity or trophic state, slight
DO increase.

East Slope Streams. Cumulative water
quality effects to St. Vrain Creek, Big
Thompson River, Big Dry, Creek, Coal
Creek, and the Cache la Poudre River
would be nearly identical to direct effects
summarized in Table 2-6. There would
be no effect to North St. Vrain Creek.

Carter Lake. TP concentrations would
increase 5.1%, TN would increase 4.9%,
average chlorophyll a would increase
11.1%, no change in clarity or trophic
state, slight DO decrease.

Horsetooth Reservoir. TP
concentrations would increase 6.1%, TN
would increase 6.6%, average
chlorophyll a would increase 8.6%,
clarity would decrease 3.8%, no change
in trophic state, slight DO decrease.
Lower DO would contribute to continued
exceedance of the manganese standard.

Chimney Hollow Reservoir. Predicted
to be oligotrophic, slightly lower water
quality than Alternatives 3 and 4.

Similar water quality effects on the East
Slope as Alternative 5.

Similar water quality effects on the East
Slope as Alternative 5.

East Slope Streams. Same as Proposed
Action.

Carter Lake. TP concentrations would
decrease 2.0%, TN would increase 4.4%,
average chlorophyll a would increases
5.6%, no change in clarity or trophic
state, slight DO decrease.

Horsetooth Reservoir. TP
concentrations would increase 3.0%, TN
would increase 6.2%, average
chlorophyll a would increase 2.9%, no
change in clarity or trophic state, slight
DO decrease. Lower DO would
contribute to continued exceedance of
the manganese standard.

Dry Creek Reservoir. Predicted to be
oligotrophic.

AQUATIC RESOURCES
West Slope

A reduction in fish habitat would occur
in the Colorado River below Windy Gap
Reservoir with occasional increases in
habitat. Adult rainbow trout habitat
would decrease up to 29% in 4 out of 10
years above Williams Fork. Juvenile
rainbow trout habitat would decrease up
to 6% in 2 out of 10 years. Juvenile and
adult brown trout habitat would decrease
up to 18% in 1 out of 10 years above the
Blue River. Adult brown trout habitat in
Willow Creek would decrease up to 17%
in 2 out of 10 years and juvenile trout up
to 11% in 2 out of 10 years. A decrease
in fish habitat would occur in dry years
due to reasonably foreseeable actions.
Predicted maximum periodic decreases
in fish habitat are unlikely to impact fish
populations at most locations, with the
greatest impact occurring above the Blue
River. The potential for exceedance of
the aquatic life temperature standard
would increase at lower flows in the

Fish habitat would mostly decrease
below Windy Gap Reservoir, but
reductions in high flow increase habitat
in high runoff months. Adult rainbow
trout habitat in the Colorado River below
Windy Gap Reservoir in average years
would decrease up to 30% in 4 out of 10
years. Juvenile rainbow trout habitat
would decrease up to 22% above
Troublesome Creek in 0.5 out of 10
years. Adult and juvenile brown trout
habitat would decrease less than 24% in
2 out of 10 years below the Blue River.
A decrease in fish habitat would occur in
dry years due to reasonably foreseeable
actions. Predicted maximum periodic
decreases in fish habitat are unlikely to
impact fish populations at most locations.
The potential for exceedance of the
aquatic life temperature standard would
increase at lower flows in the summer,
but measurable impacts to fish

populations are not expected because

Similar to Proposed Action.

Similar to Proposed Action.

Similar to Proposed Action.
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Table 2-7 (cont’d). Comparison of cumulative effects by alternative.

Impact Topic

Alternative 1
No Action

Alternative 2
Proposed Action
Chimney Hollow Reservoir

Alternative 3
Chimney Hollow Reservoir and Jasper
East Reservoir

Alternative 4
Chimney Hollow Reservoir and
Rockwell Reservoir

Alternative 5
Dry Creek Reservoir and Rockwell
Reservoir

AQUATIC RESOURCES (CONT’D)

West Slope

AQUATIC RESOURCES

summer, but measurable impacts to fish
populations are not expected because
flow reductions in July and August
would be infrequent. No change in fish
populations are predicted for the Three
Lakes.

Projected increases in flow in the Big

flow reductions in July and August
would be infrequent. Willow Creek adult
brown trout habitat would decrease up to
21% in 2 out of 10 years. No change in
fish populations are predicted for the
Three Lakes.

Effects to East Slope fish in streams and

Similar to Proposed Action. Jasper East

Similar to Proposed Action. Rockwell

Similar to Proposed Action. Dry Creek

East Slope Thompson River, Big Dry Creek, and reservoirs would be similar to No Action, | Reservoir would support a fishery, but Reservoir would support a fishery, but Reservoir would support a fishery similar
Coal Creek would slightly enhance fish except there would be no impact in North | large fluctuations in water levels may large fluctuations in water levels may to Chimney Hollow Reservoir Rockwell
habitat. A slight reduction in fish habitat | St. VVrain Creek or St. Vrain Creek reduce productivity. reduce productivity. Reservoir would support a fishery, but
in North St. Vrain Creek and St. Vrain upstream of Lyons. Chimney Hollow large fluctuations in water levels may
Creek above Lyons is possible with would support a fishery similar to other reduce productivity.
reduced flow in some summer months, Front Range reservoirs.
but higher flows in the fall and winter
would benefit fish habitat. Changes in
reservoir storage and water quality in
Carter Lake and Horsetooth Reservoir
would not measurably impact fish
habitat. A larger Ralph Price Reservoir
would benefit fish, but productivity
would remain low.

VEGETATION No reasonably foreseeable land-based Development of recreation facilities on Similar effects as the Proposed Action at | Similar effects as the Proposed Action at | Development of Chimney Hollow open

actions identified that would contribute
to cumulative vegetation effects.

Colorado River streamflow would
decrease with anticipated reasonably
foreseeable actions in the future.
However, impacts to riparian vegetation
from reduced flows on the Colorado
River are expected to be negligible based
on lack of impact to stream morphology,
small changes in stream stage, and
ground water levels. Similar minor
effects are possible for lower flows in
Willow Creek and higher flows in East
Slope streams. Water levels would be
lower at Granby Re