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DISTRICT COURT, WATER DIVISION NO. 5,
COLORADO

Court Address:

109 Eighth Street, Suite 104

Glenwood Springs, CO 81601

(970) 928-3062 telephone

CONCERNING THE APPLICATION OF:

A COURTUSEONLY A

The CITY OF GLENWOOD SPRINGS, a Colorado

home rule city, Case Numb
ase Number:

in Garfield County, Colorado

13CW3109

Water Division: 5

FINDINGS OF FACT, CONCLUSIONS OF LAW, JUDGMENT AND DECREE

This matter comes before the Court-on the Application for Surface Water rights for
Recreational In-Channel Uses of the City of Glenwood Springs, Colorado (“Glenwood Springs” or
“Applicant”) filed on December 31, 2013. The Water Judge referred the Application to the Water
Referee for Water Division 5, in accordance with C.R.S. § 37-92-101, et seq., known as the Water
Right Determination and Administration Act of 1969.

The Court, having considered the matters raised by the Application, including the findings
and recommendations of the Colorado Water Conservation Board (“CWCB”), and having made such
investigations as are necessary to become fully advised with respect to the subject matter of the
Application, hereby makes the following Findings of Fact, Conclusions of Law, Judgment and Decree
in this matter.

FINDINGS OF FACT
1. The name and address of the Applicant are:
City of Glenwood Springs
101 West 8th Street
Glenwood Springs, CO 81601

With copy to:
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Mark E. Hamilton, Esq.
Kylie J. Crandall, Esq.
Holland & Hart e

600 E. Main St., Suite 104
Aspen, CO 81611

2. Timely and adequate notice of the Application were given as required by statute, and the
Court has jurisdiction over the subject matter of this proceeding and over all parties affected
hereby, whether they have appeared or not. None of the land or water involved in the
Application are within the boundaries of a designated groundwater basin.

3. Timely statements of opposition were filed by: the City and County of Denver acting by
and through its Board of Water Commissioners, the Town of Gypsum, the U.S. Bureau of Land
Management, the Glenwood Hot Springs Lodge & Pool, Inc., the Ute Water Conservancy
District, the Grand Valley Water Users Association, the Orchard Mesa Irrigation District, the
Colorado River Water Conservation District, the Colorado Department of Transportation, the
Homestake Steering Committee, the Grand County Board of County Commissioners, the City of
Aurora acting by and through its Board of Water Commissioners, the Colorado Water
Conservation Board, the City of Colorado Springs acting by and through its water activity
enterprise Colorado Springs Utilities, and the West Divide Water Conservancy District.
Additionally, two other Objectors, American Whitewater and Western Resource Advocates,
were permitted to intervene in this matter by order of the Court dated June 6, 2014. No other
statements of opposition were received. The time for filing statements of opposition has expired.

4. Glenwood Springs has entered into stipulations with all opposers, including the U.S.
Bureau of Land Management, the City and County of Denver acting by and through its Board of
Water Commissioners, the Glenwood Hot Springs Lodge & Pool, Inc., the Ute Water
Conservancy District, the Grand Valley Water Users Association, the Orchard Mesa Irrigation
District, the Colorado Department of Transportation, the West Divide Water Conservancy
District, the Town of Gypsum, American Whitewater, Western Resource Advocates, the Grand
County Board of County Commissioners, the Colorado Water Conservation Board, the
Homestake Steering Committee, the City of Colorado Springs acting by and through its water
activity enterprise Colorado Springs Utilities, the City of Aurora acting by and through its Board
of Water Commissioners, and the Colorado River Water Conservation Board. The Court has
reviewed these stipulations and entered orders approving them. The Court finds that this
Judgment and Decree is consistent with the terms of these stipulations.

5. Background: Glenwood Springs seeks confirmation of conditional surface water rights
for recreational in-channel diversions (each a “RICD Water Right”) located in the Colorado
River, for three proposed boating parks to be known as the No Name Whitewater Park, the
Horseshoe Bend Whitewater Park, and the Two Rivers Whitewater Park, all as more fully
described below in Sections 6, 7 and 8. The time period for all of the RICD Water Rights would
generally extend from April 1 through September 30 each year. During this time period, the
RICD Water Rights would have three decreed flow rates. The lowest flow rate in the amount of
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1,250 c.f.s. would extend from April 1 through June 7, and again from July 24 through
September 30, each year. A higher flow rate of 2500 c.f.s. would extend between June 8 and July
23 each year. And, an “event” flow rate of 4000 c.f.s. would extend for up to five continuous
days between June 30 and July 6 each year. The 1250 c.f.s. flow rate is intended to allow
beginner and intermediate boaters to use the boating structures to develop their skills. The 2500
c.f.s. flow rate is intended to make the boating structures more attractive to intermediate users
and also allow for freestyle boating maneuvers by advanced boaters. The 4000 c.f's. flow rate is
intended to provide an experience similar to other competitive event sites in Colorado, while still
supporting intermediate use.

6. RICD Water Right: No Name Whitewater Park.
a. Location:

The diversion structures comprising the No Name Whitewater Park will be
located in the channel of the Colorado River between the following two points on
the centerline of the river:

1. No Name Whitewater Park Upstream Extent:

PLSS: NWYi of the SW¥% of Section 1, Township 6 South, Range 89 West
of the 6" P.M., at a point 1880 feet from the north section line and 85 feet
from the west section line of said Section 1, Garfield County, CO.

UTM: NAD 83 Zone 13S: northing 4,381,478 m, easting 303,685 m
1. No Name Whitewater Park Downstream Extent:

PLSS: NWi of the SEY of Section 2, Township 6 South, Range 89 West
of the 6™ P.M., at a point 1475 feet from the south section line and 1290
feet from the east section line of said Section 1, Garfield County, CO.

UTM: NAD 83 Zone 13S: northing 4,381,237 m, easting 303,246 m

The precise locations of the structures within this reach of the Colorado River will
be confirmed upon making this conditional water right absolute. Although the
location for the No Name Park Whitewater Park location is not presently within
the city limits of Glenwood Springs, it is only approximately one-half mile east of
the present city limits of Glenwood Springs. Colorado law empowers
municipalities to plan for access, utilities, waterways, waterfronts and parks
within three miles of municipal boundaries. See C.R.S. 31-12-105(1)(e) (2015).

b. Source: Colorado River

c. Appropriation date: December 19, 2013
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d.

How appropriation was initiated: By formation of the requisite intent to
appropriate coupled with actions manifesting such intent, including but not
limited to discussions in public meetings, engineering and planning studies,
preliminary design, and passage of Resolution 2013-38 by Glenwood Springs
authorizing the filing of the Application.

Date water applied to beneficial use: N/A (this claim is for a conditional water
right)

Amounts:
Time Period Flow Rate Days

April 1 through 1250 c.fs. 68 days
June 7

June 8 through 2500 c.f's 41 days
July 23 4000 c.fs. 5 days

July 24 through
Sept 30 1250 c.fs. 69 days

The dates and times of operation are limited as follows:

Dates Times
April 1 through April 30 6:30 a.m. through 8:00 p.m.*
May 1 through May 31 6:00 a.m. through 8:30 p.m.*
June 1 through June 30 6:00 a.m. through 9:00 p.m.*
July 1 through July 31 6:00 a.m. through 9:00 p.m.*
August 1 through August 31 6:00 a.m. through 8:30 p.m.*
September 1 through September 30 6:30 a.m. through 7:30 p.m.*

*During lighted competitive events, evening hours may be extended until 12:00
midnight each day.

The 4000 c.f.s. event flow rate is further limited to no more than 5 continuous
days between June 30 and July 6. The specific event flow dates will be as follows:
(1) if July 4th falls on a Sunday, Monday, Tuesday or Wednesday, the event flow
rate will be in effect June 30-July 4; (2) if July 4th falls on a Saturday, the event
flow rate will be in effect July 1-5; and (3) if July 4th falls on a Thursday or
Friday, the event flow rate will be in effect July 2-July 6.

Uses: all recreational uses in and on the Colorado River including without
limitation, boating, rafting, kayaking, tubing, floating, canoeing, paddling, and all
other non-motorized recreational uses.

7. RICD Water Right:  Horseshoe Bend Whitewater Park.
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a.

Location:

The diversion structures comprising the Horseshoe Bend Whitewater Park will be
located within the channel of the Colorado River between the following two
points on the centerline of the river:

1. Horseshoe Bend Whitewater Park Upstream Extent:

PLSS: NWY of the SEY4 of Section 3, Township 6 South, Range 89 West
of the 6" P.M., at a point 1,386 feet from the south section line and 1916
feet from the east section line of said Section 3, Garfield County, CO.

UTM: NAD 83 Zone 13S: northing 4,381,318.52 m, easting 301,605.95
m

1. Horseshoe Bend Whitewater Park Downstream Extent:

PLSS: NW, of the SE% of Section 3, Township 6 South, Range 89 West
of the 6" P.M., at a point 1920 feet from the north section line and 2250
feet from the east section line of said Section 3, Garfield County, CO.

UTM: NAD 83 Zone 13S: northing 4,381,513 m, easting 301,551 m

The precise locations of the structures within this reach of the Colorado River will
be confirmed upon making this conditional water right absolute.

Source: Colorado River
Appropriation date: December 19, 2013

How appropriation was initiated: by formation of the requisite intent to
appropriate coupled with actions manifesting such intent, including but not
limited to discussions in public meetings, engineering and planning studies,
preliminary design, and passage of Resolution 2013-38 by Glenwood Springs
authorizing the filing of the Application.

Date water applied to beneficial use: N/A (this claim is for a conditional water
right)

Amounts:

Time Period Flow Rate Days

April 1 through June 7 1250 c.fis. 68 days

2500 c.f's 41 days
4000 c.fs. 5 days

June 8 through July 23
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| July 24 through Sept 30 | 1250 c.fs. | 69days |

The dates and times of operation are limited as follows:

Dates Times

April 1 through April 30 6:30 a.m. through 8:00 p.m.*

May 1 through May 31 6:00 a.m. through 8:30 p.m.*

June 1 through June 30 6:00 a.m. through 9:00 p.m.*

July 1 through July 31 6:00 a.m. through 9:00 p.m.*

August 1 through August 31 6:00 a.m. through 8:30 p.m.*

September 1 through September 30 6:30 a.m. through 7:30 p.m.*

* During lighted competitive events, evening hours may be extended until 12:00
midnight each day.

The 4000 c.f.s. event flow rate is further limited to no more than 5 continuous
days between June 30 and July 6. The specific event flow dates will be as
follows: (1) if July 4th falls on a Sunday, Monday, Tuesday or Wednesday, the
event flow rate will be in effect June 30-July 4; (2) if July 4th falls on a Saturday,
the event flow rate will be in effect July 1-5; and (3) if July 4th falls on a
Thursday or Friday, the event flow rate will be in effect July 2-July 6.

g. Uses: all recreational uses in and on the Colorado River including without
limitation, boating, rafting, kayaking, tubing, floating, canoeing, paddling, and all
other non-motorized recreational uses.

8. RICD Water Right: Two Rivers Whitewater Park.
a. Location:

The diversion structures comprising the Two Rivers Whitewater Park will be
located within the channel of the Colorado River, above its confluence with the
Roaring Fork River, between the following two points on the centerline of the
river:

1. Two Rivers Whitewater Park Upstream Extent:

PLSS: SW¥% of the NEY of Section 9, Township 6 South, Range 89 West
of the 6" P.M., at a point 2394 feet from the north section line and 1975
feet from the east section line of said Section 9, Garfield County, CO.

UTM: NAD 83 Zone 13S: northing 4,380,248 m, easting 300,033 m

1. Two Rivers Whitewater Park Downstream Extent:
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PLSS: SEY of the NWY of Section 9, Township 6 South, Range 89 West
of the 6th P.M., at a point 2075 feet from the north section line and 2330
feet from the west section line of said Section 9, Garfield County, CO.

UTM: NAD 83 Zone 13S: northing 4,380,353 m, easting 299,772 m

The precise locations of the structures within this reach of the Colorado River will
be confirmed upon making this conditional water right absolute.

b. Source: Colorado River
c. Appropriation date: December 19, 2013

d. How appropriation was initiated: By formation of the requisite intent to
appropriate coupled with actions manifesting such intent, including but not
limited to discussions in public meetings, engineering and planning studies,
preliminary design, and passage of Resolution 2013-38 by Glenwood Springs
authorizing the filing of the Application.

e. Date water applied to beneficial use: N/A (this claim is for a conditional water
right)
f. Amounts:
Time Period Flow Rate Days
April 1 through June 7 1250 c.fs. 68 days
2500 c.f's 41 days
June 8 through July 23 4000 c.fs. 5 days
July 24 through Sept 30 1250 c.f.s. 69 days

The dates and times of operation are limited as follows:

Dates Times

April 1 through April 30 6:30 a.m. through 8:00 p.m.*

May 1 through May 31 6:00 a.m. through 8:30 p.m.*

June 1 through June 30 6:00 a.m. through 9:00 p.m.*

July 1 through July 31 6:00 a.m. through 9:00 p.m.*

August 1 through August 31 6:00 a.m. through 8:30 p.m.*

September 1 through September 30 6:30 a.m. through 7:30 p.m.*
*During competitive events, evening hours may be extended until 12:00 midnight

each day.

The 4000 c.f.s. event flow rate is further limited to no more than 5 continuous
days between June 30 and July 6. The specific event flow dates will be as follows:
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(1) if July 4th falls on a Sunday, Monday, Tuesday or Wednesday, the event flow
rate will be in effect June 30-July 4; (2) if July 4th falls on a Saturday, the event
flow rate will be in effect July 1-5; and (3) if July 4th falls on a Thursday or
Friday, the event flow rate will be in effect July 2-July 6.

Uses: all recreational uses in and on the Colorado River including without
limitation, boating, rafting, kayaking, tubing, floating, canoeing, paddling, and all
other non-motorized recreational uses.

0. Findings to Support the RICD Water Rights:

a.

Appropriate Entity. Glenwood Springs is a municipality incorporated within the
State of Colorado and is entitled to appropriate surface water rights for
recreational in-channel diversion water rights as defined in C.R.S. § 37-92-
103(10.3) (2013).

Specific Plan and Intent. Glenwood Springs has a specific plan and intent to
divert or otherwise capture, possess and control a specific quantity of water for
specific beneficial uses authorized by statute.

Available Water. Glenwood Springs has demonstrated that unappropriated water
is available in the amounts set forth in this Decree from the source claimed.

Can and Will. Glenwood Springs has sufficiently demonstrated that the water can
and will be diverted and beneficially used, and that the project can and will be
completed with diligence and within a reasonable time.

Appropriate Stream Reaches. The reaches of the Colorado River in which the
Glenwood Springs recreational in-channel diversions will be located are
appropriate reaches of the stream for the intended RICD Water Rights.

Control Structures. The amounts of water claimed and decreed herein will be
controlled in the water’s natural course in the Colorado River during the claimed
time periods by means of the RICD structures identified above. The design
capacities of these structures will capture, control, and divert the flows of the
Colorado River up to 4000 c.f.s., which allow flows of that amount to be fully
captured by the high flow channel constructed into each structure. The structures
will be designed such that the Colorado River is usable at a variety of water
levels. The low flow channel constructed into each structure will provide passage
for boats and a usable hydraulic feature for inner tubes and other recreational
water craft or include safety bypass channels for downstream users. During run-
off, the high flow channel constructed into each structure will provide a larger,
more usable hydraulic feature in the form of a hydraulic jump or wave train that
kayakers and other boaters may use for the intended recreational purposes. In
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view of the foregoing, the structures are capable of efficiently diverting and
controlling the water flows without waste for the claimed conditional amounts as
identified above and in a manner that constitutes a diversion under C.R.S. § 37-
92-103(7) (2013), at all flow rates up to the maximum claimed above.

g. Reasonable Recreational Experience. The claimed uses (all recreational uses in
and on the Colorado River including without limitation, boating, rafting,
kayaking, tubing, floating, canoeing, paddling, and all other non-motorized
recreational uses) are reasonable and the proposed amounts of water that the
Applicant desires to appropriate are reasonable and appropriate, under reasonably
efficient practices, to accomplish without waste the purpose for which the
appropriations are lawfully made. Likewise, Applicant has demonstrated that
there is reasonable demand for these recreational experiences throughout the
season claimed. See generally C.R.S. § 37-92-103(10.3) (2013).

h. Minimum Stream Flow. The claimed flow amounts represent the minimum
amount of stream flow to serve Applicant’s intended and specified reasonable
recreation experiences. C.R.S. § 37-92-305(13)(d) (2013).

1. Amount Below Which There Is No Beneficial Use. The flow rate below which
there is no longer any beneficial use of water at the control structures for the
decreed purposes is 500 c.f.s. C.R.S. § 37-92-305(13)(d) (2013).

J- Stream Flow Volume. During the RICD season claimed, the total average
historical volume of water for the stream segments where the diversion structures
will be located has been calculated to be 1,190,499 acre-feet. Fifty percent of this
total average historical volume is 595,250 acre-feet. The total volume of water
represented by the flow rates decreed for the claimed recreational in-channel
diversions is no greater than 50% of the sum of the total average historical volume
of water for the stream segments where the diversion structures will be located.
Therefore, this Decree and the RICD Water Rights granted herein are not limited
by sub-sections I, I or III of C.R.S. § 37-92-305(13)(f) (2013). Except as
otherwise limited by this decree or in stipulations or agreements related thereto,
Glenwood Springs may initiate a call for any amount of water between 500 c.f.s.
and the maximum decreed rate within each applicable time period specified in
Sections 6.f, 7.f and &.f, above.

k. Extended RICD Season. The Applicant has demonstrated a need for the
reasonable recreational experience from Labor Day to September 30 each year, as
required by C.R.S. § 37-92-103 (10.3). The Court finds that there is demand for a
reasonable recreation experience at the No Name Whitewater Park, the Horseshoe
Bend Whitewater Park, and the Two Rivers Whitewater Park between Labor Day
and September 30 each year. Without limiting the foregoing, the Court finds that
non-motorized boating already occurs in these areas between Labor Day and
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September 30 each year, and that there is present and future demand for a
reasonable recreation experience on the Colorado at these locations during the
period from Labor Day to September 30 each year.

Event Flows. The Applicant has demonstrated a need for an event-flow period
that shall be shorter than fourteen days, as required by C.R.S. § 37-92-103 (10.3).
The Court finds that there is a need for event flows at 4000 c.f.s. for a total of five
continuous days from June 30 to July 6 each year, as more specifically set forth in
Sections 6.f, 7.f and 8.f, above.

10. Findings Regarding Compliance with the CWCB Review Process Pursuant to C.R.S. § 37-
92-102(6) (2013) and Additional Statutory Factors Pursuant to C.R.S. § 37-92-113 (2013):

a.

CWCB Review Process. Pursuant to C.R.S. § 37-92-102(6) (2013), after
deliberation at public meetings on July 16, 2015, September 19, 2018, November
15,2018 and March __, 2019, CWCB made written findings as to: (1) whether
the adjudication and administration of the claimed recreational in-channel
diversions would materially impair the ability of Colorado to fully develop and
place to beneficial use its compact entitlements; (2) whether the adjudication and
administration of the claimed recreational in-channel diversions would cause
material injury to an instream flow; and (3) whether adjudication and
administration of the claimed recreational in channel diversions would promote
maximum utilization of the waters of the state. In making the following
additional determinations, the Court has considered the CWCB’s findings as
required by C.R:S. § 35-92-305(13)(a) (2013).

Compact Entitlements. The Court finds that the adjudication and administration
of the RICD Water Rights, under the conditions contained in this Decree, will not
impair the ability of Colorado to fully develop and place to consumptive
beneficial use its compact entitlements. C.R.S. § 37-92-305(13)(a)(I) (2013).

Maximum Utilization. The RICD Water Rights will support a new, valuable,
beneficial use on the water of a seasonally over-appropriated stream, while
allowing for continued utilization and development of the waters of the State for
both consumptive and non-consumptive uses, without causing any reduction in
flow, injury to downstream water rights, or injury to upstream senior water rights.
The RICD Water Rights promote maximum utilization of Colorado’s water
resources because Glenwood Springs has used a reasonable means to use, divert,
capture, and control the water for RICD purposes so as to minimize its call upon
the river and avoid waste. Based upon the evidence, the Court finds that the
adjudication and administration of the RICD Water Rights, subject to the terms of
this Decree, will promote maximum utilization of the waters of the State.
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d.

Stream Reach Appropriateness. The Court finds that the proposed whitewater
parks are located in appropriate reaches of the stream required for the intended
uses. C.R.S. § 37-92-305(13)(a)(IIT) (2013). The locations of the whitewater parks
are appropriate for many reasons. These parks are all located in an already
popular and active recreational use corridor accessible from I-70 and near
downtown Glenwood Springs. In addition, the physical locations of the parks are
appropriate due to favorable stream gradients and the adequacy of the existing
river flows.

Access for Recreational Use. The whitewater parks will be accessible to the
public for the recreational in-channel use proposed by Applicant, pursuant to
C.R.S. § 37-92-305(13)(a)(IV)(2013). In particular, there is existing public
access to the Colorado River at the three whitewater park locations. The City or
other public agencies own or control access to the whitewater park locations, and
additional amenities and public access can be developed at each whitewater park.
Prior to construction of whitewater park features at any of the three proposed
whitewater park locations, the City will first obtain any necessary authorizations
for access and land use, including any required authorizations from CDOT and/or
the Federal Highway Administration for use of lands or rights-of-way owned or
maintained by CDOT.

Instream Flow Rights Injury. There are no instream flow water rights within
these reaches of the Colorado River. As a result, the Court finds that the RICD
Water Rights will not cause material injury to instream flow water rights. C.R.S.
§ 37-92-305(13)(a)(V) (2013).

11. Additional Terms-and Conditions.

Compact Administration. During any period identified by the Upper Colorado
River Commission in a finding issued pursuant to Article VIII(d)(8) of the Upper
Colorado River Basin Compact of 1948 for curtailment of Colorado River basin
water uses within Colorado, which the State of Colorado has agreed to implement
in a manner that impacts water diversions within Water Division 5, the RICD
Water Rights decreed herein will be administered in accordance with the compact
curtailment rules adopted by the State Engineer or such other state agency as may,
in the future, be empowered to adopt rules or otherwise act to assure compliance
with interstate water compacts that are then in effect, if any, including any such
rules intended to avoid, delay, or limit the severity of such a compact curtailment.
If no such compact curtailment rules are then in effect, Glenwood Springs shall
not place a call for the RICD Water Rights decreed herein during the period that
implementation of an Article VIII(d)(8) curtailment order affects water diversions
in Water Division No. 5, unless the State Engineer or Division Engineer
determines that exercise of all or part of the RICD Water Rights will not affect
Colorado’s ability to comply with the Compact. Otherwise, the RICD Water
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Rights decreed herein shall be administered in accordance with this Decree and
Colorado law.

Floodplain Regulations. Glenwood Springs will ensure that the design of the
control structures complies with applicable floodplain management requirements.

Direct Flow Water Rights—No Claim to Stored Water. The RICD Water Rights
provide appropriative rights only to direct flows of the Colorado River at the
boating parks specified herein. Although storage releases may flow through and
be put to use in the boating parks to help satisfy the RICD Water Rights, this
decree shall not give Glenwood Springs any rights to stored water, limit in any
way either the amount or timing of releases of stored water, or provide any basis
for Glenwood Springs to request or demand releases of such water; provided, that
stored water may be delivered for beneficial use by the RICD structures described
herein consistent with the terms of water court decrees or other authorizations for
upstream storage rights and the consent of the owner(s) of said water rights.

Non-Opposition. Glenwood Springs shall not use the RICD Water Rights as a
basis to oppose any future application in the Water Court for Water Division 5
that proposes future development of the waters of the Colorado River or its
tributaries upstream of the RICD Water Rights (including applications to confirm
new water rights, changes of water rights, for approval of plans for augmentation,
or for findings of reasonable diligence or to make water rights absolute) where the
proposed diversion is less than 1,000 acre-feet per year. Glenwood Springs also
shall not use the RICD Water Rights as a basis to oppose any such water rights
applications filed to implement the Colorado River Cooperative Agreement
effective September 26, 2013 (“CRCA”), or the 1998 Memorandum of
Understanding Between the Cities of Aurora and Colorado Springs, Colorado
River Water Conservation District, Climax Molybdenum Company, and the Vail
Consortium (“Eagle River MOU”), provided that the contemplated drafts and
yields of such water rights filings do not exceed the contemplated drafts or yields
specified in these agreements. Glenwood Springs also shall not use the RICD
Water Rights as a basis to oppose any water rights application for New Water
Rights upstream of the RICD Water Rights, as such term is defined below in sub-
sections 11.g.ii(a) and (b). However, unless contrary to other provisions of this
decree or related stipulations or agreements, or out-of-priority diversions are
replaced in time and amount through an exchange, plan for augmentation or
substitute water supply plan approved in the future, all water rights junior in
priority to the RICD Water Rights may be subject to curtailment by a call for
water under the RICD Water Rights, and nothing herein shall prohibit Glenwood
Springs from requesting water rights administration by the State or Division
Engineers or from filing statements of opposition for the purpose of protecting
water rights other than the RICD Water Rights.
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c.

CRCA. Glenwood Springs and the CWCB agree to cooperate and coordinate in
good faith concerning the future operation of the RICD Water Rights and future
water rights appropriated for the “Upper Colorado Cooperative Project”, which is
defined by the CRCA as “a water supply project located on the West Slope,
agreed to by Denver Water and the signatories to this Agreement, and designed to
produce water for use on the East and West Slopes, including at least 20,000 acre-
feet of average annual diversions for use on the East Slope.”

River Administration. In operating the RICD Water Rights, Glenwood Springs
will regularly communicate with the Colorado River Water Conservation District
(the “River District”) concerning river conditions and water rights administration
within Water Division No. 5, and will make reasonable efforts to operate the
RICD Water Rights with due consideration of the water supply, water exchange,
and augmentation needs of the River District, and its constituents, in a manner
consistent with the River District’s statutory obligations regarding the
development and protection of water resources for the benefit of its constituents.
Glenwood Springs will at all times operate the RICD Water Rights in recognition
of prior decrees and agreements.

Yield Protection for New Water Rights.

Glenwood Springs has agreed to the following additional call reduction
requirements and terms to protect the future yield of certain New Water Rights
junior to the RICD Water Rights:

1. In years when the National Resources Conservation Service’s (“NRCS”)
June'l Colorado Water Supply Outlook Report (the “Outlook Report™)
forecasts the 50% exceedance probability streamflow in the Colorado
River at Dotsero to be above 1,400,000 acre-feet for the period from April
through July, Glenwood Springs may place calls for the RICD Water
Rights in the full amounts, and within the time periods, decreed herein,
without application of the call reduction terms described in subsection
11.g.11, below. Such calls shall be administered and enforced by the
Division Engineer.

In the event that the Outlook Report is not released prior to June 8 of any
year, Glenwood Springs agrees that it will not place a call in excess of
1,250 c.f's. until the Outlook Report has been released, and it has been
determined that the conditions set forth in subsection 11.g.1 have been
satisfied, or Glenwood Springs is otherwise entitled to place such a call
pursuant to subsection 11.g.i1, below.

Additionally, if the NRCS or any successor agency stops providing the
Outlook Report or similar report forecasting the June 1 50% exceedance
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ii.

probability for streamflow in the Colorado River at Dotsero, the parties
shall confer and agree upon another objective measure that will fairly and
reliability provide substantially the same information on predicted
streamflow. For the limited purpose of this paragraph, the Court shall
retain continuing jurisdiction to resolve any dispute regarding the selection
of another objective measure in the event that the Outlook Report or
similar report should no longer be available and the parties are unable to
agree upon another objective measure.

In years when the Outlook Report forecasts the 50% exceedance
probability streamflow in the Colorado River at Dotsero to be equal to or
less than 1,400,000 acre-feet, in order to protect the future yield of certain
New Water Rights junior to the RICD Water Rights, between June 8 and
July 23 each year, the rate of any call for the RICD Water Rights shall be
subject to potential reduction as follows:

(a) For purposes of this subsection 11.g, “New Water Right” shall
mean any water right (which may include direct flow, storage, or
storage with direct flow components, but excludes any instream
flow components) that:

(1) has a decreed priority date of January 1, 2014 or later
pursuant to C.R.S. § 37-92-306;

(2) is decreed to divert or store water upstream of the RICD
Water Rights;

3) is decreed with a specified average annual yield (the annual
yield decreed for each New Water Right is referred as
“Decreed Annual Yield”);

4) in combination with all other New Water Rights does not
exceed a cumulative Decreed Annual Yield of 60,000 acre-
feet, to be allocated in order of decreed water right priority;

%) has a date of first use no later than 30 years after the date
of entry of a final decree in this matter;

(6) has a decree that requires daily real-time streamflow and
diversion measurement with telemetry (or functionally
equivalent daily accounting for on-channel reservoir
storage), and daily accounting and reporting of accrued
Decreed Annual Yield, so that water availability, diversions
and accrual of Decreed Annual Yield can be remotely
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(b)

()

®)

monitored by the Division Engineer and Glenwood Springs
(or provided electronically by the operator to the Division
Engineer and Glenwood Springs on a daily basis);

is exercised in priority for beneficial use within the State of
Colorado, and not pursuant to a plan for augmentation or
substitute water supply plan that provides for replacement
of depletions upstream of the RICD Water Rights; and

is exercised so that any other water rights senior to the
RICD Water Rights owned by the New Water Right holder
located in the same former water district' as the New Water
Right and decreed for the same type and place of use as the
New Water Rights are utilized first, prior to the exercise of
the New Water Right, but not limiting flexible operations
of water rights with decreed volumetric limitations.

New Water Rights shall also include any water right meeting the
requirements of subsections 11g.ii. (a) (1), (2), (4), (5), (7) and (8),

which:

(D)

2)

€)

is decreed as a direct flow water right with a flow rate no
greater than 1.25 c.f.s., with a Decreed Annual Yield of 150
acre-feet or less (as expressly decreed or as reasonably
determined by the Division Engineer based on the decree
and other available information), or a storage water right
with a Decreed Annual Yield of 30 acre-feet maximum and
a filling rate of no greater than 2.50 c.f.s.;

is decreed such that the Decreed Annual Yield of the water
right can be reliably determined or estimated from the
decree, if not specified therein;

is exercised pursuant to daily accounting procedures or
reported monthly projections of daily diversions provided
to Glenwood Springs and the Division Engineer, the data
from which can be verified against records of actual
diversions and that are sufficient to allow for a reliable
determination by the Division Engineer of call reduction
amounts as specified below; and

! The former water districts are defined in §§ 148-13-2 through -72, C.R.S. (1963).
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(c)

(d)

(e)

(4) in combination with all other New Water Rights meeting
only the requirements of this Section 11.g.ii.(b), does not
exceed a cumulative Decreed Annual Yield of 2,000 acre-
feet.

The holder of a New Water Right shall: (i) provide written
notification to Glenwood Springs when the New Water Right is
decreed; and (ii) after exercise of the New Water Right begins,
directly provide to Glenwood Springs (or otherwise make available
electronically) the daily measuring and accounting data required by
subsection 11.g.ii.(a)(6) above, in all years when yield protection is
sought under the following subsection 11.g.ii.(d), below.

To the extent that any New Water Right does not realize its
Decreed Annual Yield at its decreed point(s) of diversion or
place(s) of storage by June 8 of any year, and if Glenwood
Springs’ placement of a call for the RICD Water Rights between
June 8 and July 23 would materially prevent the accrual of
additional Decreed Annual Yield that would otherwise be legally
and physically-available to that New Water Right at its point of
diversion or storage, the Division Engineer shall administratively
reduce Glenwood Springs’ call by such amount as the Division
Engineer determines to be necessary to allow continued diversion
by the affected New Water Right up to its Decreed Annual Yield.
However, in no case shall Glenwood Springs be required to reduce
its call below 1,250 c.f.s. or to protect cumulative Decreed Annual
Yield of all New Water Rights in excess of 50% of the cumulative
Decreed Annual Yield of all New Water Rights decreed and in
operation that year, not to exceed a maximum protected yield
volume of 30,000 acre-feet during the June 8 through July 23 time
period.

Nothing in this subsection 11.g.ii shall require Glenwood Springs
to reduce calls for the RICD Water Rights during the authorized
days and hours for competitive events (up to five consecutive days
between June 30 and July 6 each year), as set forth above in
subsections 6.f, 7.f., and 8.f., provided that such competitive events
are scheduled and actually held during the years in which
Glenwood Springs seeks to invoke the protection of this
subsection. Additionally, Glenwood Springs shall provide written
notice to all parties to this decree and the Division Engineer: (1)
informing the parties and the Division Engineer that the
competitive events have been scheduled, within seven days of such
events being scheduled, and (2) informing the parties and the
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Division Engineer that the scheduled events will be held as
scheduled, at least seven days prior to the date of the first
scheduled event.

® Any reduction in the flow rate of any call placed by Glenwood
Springs pursuant to subsection 11.g.ii shall not be considered
injury to the RICD Water Rights.

CDOT Access. Glenwood Springs shall continue to work with CDOT regarding
access and construction upon land owned by CDOT. Glenwood Springs shall not
access or use any lands owned by CDOT for development or operation of
whitewater parks without first obtaining any necessary permits or entering into
agreement with CDOT concerning such access or use.

CPW Coordination. Prior to initiation of a Section 404 permit application to the
U.S. Army Corps of Engineers, Glenwood Springs shall consult with Colorado
Parks & Wildlife (CPW) with regard to RICD structure siting, design and
contemplated future maintenance.. Glenwood Springs’ obligation to consult with
CPW prior to Section 404 permitting shall apply prior to initial construction of
any RICD structures, as well as in the future should Glenwood Springs ever seek
to materially enlarge any existing RICD structures or add any new RICD
structures. CPW may participate in the Section 404 permitting process to ensure
that terms are included in the Section 404 permit(s) to protect aquatic resource
values. Glenwood Springs also agrees to consult with CPW as to (1) the timing of
construction and (2) the timing of any future reservoir releases for the benefit of
the RICD Water Rights.

Statutory Presumption of No Injury. Pursuant to C.R.S. § 37-92-103(10.3), there
shall be a presumption that there will not be material injury to the RICD Water
Rights from subsequent appropriations or changes of water rights if the effect on
the RICD Water Rights caused by such appropriations or changes does not exceed
one-tenth of one percent of the lowest decreed flow rate (one tenth of one percent
of 1,250 c.f.s. equals 1.25 c.f.s.) for the RICD Water Rights as measured at the
gage described in Section 23 below, and the cumulative effects on the RICD
Water Rights caused by such appropriations or changes do not exceed two percent
of the lowest decreed flow rate (two percent of 1,250 c.f.s. equals 25 c.fs.) for the
RICD Water Rights as measured at the gage.
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CONCLUSIONS OF LAW

12. The Application filed herein was complete, covering all applicable matters required under
C.R.S. § 37-92-302 (2013).

13.  All notices required by law have been given, and no further notice need be given.

14. The Court has jurisdiction of this matter and of all persons, whether they have appeared
or not. C.R.S. §§37-92-301(2) and -303(1) (2013).

15. The Court has authority to confirm the conditional surface water.rights for recreational
in-channel diversion as requested by the Applicant. C.R.S. §§ 37-92-103(4) and (10.3) (2013).

16. The Court concludes that the Applicant is an entity entitled to obtain a water right for a
recreational in-channel diversion pursuant to C.R.S. §§ 37-92-103(4) and (10.3) (2013).

17.  The Applicant has complied with all requirements and met all standards and burdens of
proof; therefore it is entitled to a decree confirming and approving the conditional RICD Water
Rights described herein.

JUDGMENT AND DECREE

18.  The foregoing Findings of Fact-and Conclusions of Law are incorporated herein by this
reference.

19. The Court GRANTS the Application and hereby confirms conditional RICD Water
Rights for the No Name Whitewater Park, the Horseshoe Bend Whitewater Park, and the Two
Rivers Whitewater Park. The RICD Water Rights are decreed for the amounts as set forth above
for the above-described recreational in-channel uses, subject to the terms and conditions set forth
herein.

20. The City Council of Glenwood Springs shall determine, by resolution, up to three
employees or agents of the Glenwood Springs who shall be authorized to place a call for the
RICD Water Rights approved herein. Glenwood Springs shall provide the Division Engineer
with a copy of the initial resolution designated the authorized individuals and each subsequent
resolution changing the authorized individuals. This resolution shall be passed prior to use of the
RICD Water Rights decreed herein.

21. The Application herein was filed in 2013 and the water rights herein confirmed shall be
administered as filed in 2013, and shall be junior to all water rights for which applications were
filed in prior years. As between water rights filed in 2013, priorities shall be determined by
historical dates of appropriation and shall not be affected by the date of entry of this Decree.
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22. The Applicant may seek curtailment of water rights junior to the RICD Water Rights,
diverting upstream of the RICD structures, only at times when beneficial use of the RICD Water
Rights for non-motorized boating is occurring.

23.  As part of compromise negotiations, Glenwood Springs has agreed to install, operate and
maintain a single point gage for measurement and recording of administration for the RICD
Water Rights granted in this Decree. This gage must be approved by and acceptable to the
Division Engineer for water rights administration purposes. The gage shall be installed at the
location of the first RICD structure to be constructed and shall be used for measurement at all of
the RICD structures granted in this Decree. Only this device will be used for administrative
purposes. Applicant shall provide accounting relating to the RICD Water Rights, as required by
the Division Engineer.

24.  As provided for above in Section 11.g.i., and for the limited purpose of that Section, the
Court retains continuing jurisdiction to resolve any dispute regarding the selection of another
objective measure in the event that the Outlook Report or similar report should no longer be
available and the parties are unable to agree upon another objective measure.

25.  Parts of this decree are the result of negotiations and settlement discussions between the
parties. Its terms are based on the specific facts and circumstances of this case. By stipulating to
the entry of this decree, no party in this case intends that it become a precedent to resolve issues
in any other case.

It is ORDERED that a copy of this Decree shall be filed with the Division Engineer for
Water Division No. 5 and with the State Engineer. An Application for Finding of Reasonable
Diligence shall be filed on or before the end of the month, six years from the date of the Water
Judge’s Order, and thereafter in accordance with the provisions of Article 92 of Chapter 37,
Colorado Revised Statutes, so long as Glenwood Springs desires to maintain the conditional
surface water rights decreed herein, or until such rights are made absolute.

DONE this day of , 20

BY THE COURT:

Hon. James Boyd, Water Judge
Water Division No. 5, State of Colorado

13793820_6
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EXECUTIVE SUMMARY COMMERCIAL RIVER USE IN COLORADO 2023
Year End Report

In contrast to the drier conditions of the 2022 rafting season, the 2023 season had a much higher-than-normal snowpack. This ledto a
sustained and extended runoff which allowed most outfitters to enjoy a full rafting season on Colorado rivers. During runoff many
reservoirs were replenished at higher levels which made water available for release in the late season. Knowing sufficient water was
available for the season, outfitters staffed accordingly. Employing skilled labor was easier in 2023 than had been the case in the prior few
years.

The 2023 river use in the State of Colorado totaled 542,511 user days, a reduction of 6,972 user days or a decline of 1.26% when
compared to 549,483 user days in 2022. The highest year historically for river use was 2021. User days were 622,186 in 2021. Compared
to 2021, there was a 12.8% reduction for 2023 user days. It may be some time before the industry achieves the 2021 numbers again. One
river that benefited from the abundant snowfall was the Dolores. Because of the increased snowpack, the Dolores River ran for the first
time in several years. Outfitters worked quickly to promote the river. Dolores user numbers were the highest since 2005. Other river
sections that showed a surprising increase include the Ruby Horsethief section of the Colorado River, the Upper and Lower Eagle River,
North Platte, Piedra, Rio Grande, Roaring Fork, and San Juan.

In reviewing why rafting user numbers showed a slight decrease, we attribute the decline to a few factors. Overall summer tourism to
Colorado trended down in 2023 and rafting numbers reflected this trend. The first part of the season was quite rainy for many weeks, and
many outfitters noticed a reduction in reservations during this part of the season. Additionally, the economy played a part in decreased
user numbers. The industry depends on consumer discretionary spending and tighter spending patterns were reflected in the user
numbers. Over the past three years, inflationary pressures have resulted in trip price increases. As inflation is easing currently, we are
hopeful pressures on pricing will begin to moderate.

The total industry-wide economic impact for 2023 was $214,715,634 and accounted for many full-time and seasonal jobs.

The Colorado River Outfitters Association (CROA) compiled this study. Copies are available by contacting David Costlow at
dcostlow@croa.org or Caitlin Wyman at caitlin@croa.org. The report can also be downloaded from the web at:
https://www.croa.org/media.html.

Members of CROA adhere to a Code of Ethics and offer quality trips on Colorado’s rivers.
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COMMERCIAL USER DAYS IN THE STATE OF COLORADO 1999 - 2010

River 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Animas 45,000 29,000 42,000 12,000 34,500 35,470 52,700 42,500 44,322 42,250 41,921 41,000
Animas - Upper 989 700 721 300 690 658 872 167 598 533 500 411
Arkansas 243,709 250,861 252,213 139,178 214,555 203,840 228,091 237,160 239,887 214,234 205,876 211,150
Blue 2,100 2,347 14 0 264 788 1,212 760 2,038 2,906 3,089 1,181
Clear Creek 16,887 13,616 20,798 7,498 24,495 20,115 32,357 36,889 49,190 52,340 50,167 51,301
Colorado - Glenwood 60,191 57,265 55,829 42,581 56,876 58,751 57,712 62,652 65502 52,738 52,737 61,890
Colorado - Upper 40,000 42,933 34,381 37,801 32,188 33,224 29,449 36,280 37,068 34,769 33,077 40,730
Colorado - Horsethief - Ruby 4410 4,508 4,188 2,324 3,222 3,383 3,318 2,810 2,761 3,283 3,090 2,718
Colorado - Westwater 7,208 6,859 6,858 6,626 7,352 7,548 7,043 7,233 7,632 7,624 6,833 7,621
Dolores 439 921 0 0 214 174 936 81 195 868 536 194
Eagle - Upper 7,290 3,830 3,702 0 1,239 858 3,630 4,621 4,390 4,390 1,374 1,640
Eagle - Lower 2,500 2,167 594 446 1,153 820 1,419 1,441 1,369 1,369 1,369 1,710
Gore Creek - Vail 300 1,000
Green/Yampa 7,360 8,539 7,825 5617 7,134 6,826 6,627 6,500 5,813 6,235 4,309 4,803
Gunnison Gorge 3,169 3,928 3,401 3,292 2,328 3,010 3,016 3,800 2,826 4,342 3,956 1,390
Gunnison - Upper (Town Run) 1,720 1,400 2,690 1,334 1,590 1,982 2112 2,212 2,500 2,669 2,669 2,669
Gunnison - Escalante 1,011 1,884 1,887 1,044 2,113 2,988 3,363 2,265 3,272 2,106 2,549 1,784
Gunnison - Forks to Austin

Gunnison - Lake Fork 1,848 1,310 1,543 0 160 177 195 165 126 369 203 149
North Platte 882 165 137 0 312 191 566 511 372 851 712 482
Piedra 305 50 650 0 210 454 725 400 500 547 547 190
Poudre 32,446 29,012 34,192 26,004 34,164 31,042 36,088 34,533 37,824 37,566 36,991 37,392
Rio Grande 3,100 1,950 3,300 92 1,300 2,800 3,246 1,605 1,402 2,345 2,313 1,229
Roaring Fork - Above Basalt 5,000 4,500 2,500 0 2,000 1,500 2,215 2,609 2,834 6,187 4,248 2,404
Roaring Fork - Below Basalt 2,000 1,500 1,000 0 500 500 10 79 100 2,500 1,263 1,366
San Juan - Pagosa 3,400 2,200 2,000 138 1,586 2,550 2,500 1,900 1,900 2,280 4,107 4,986
San Miguel 3,442 1,379 3,625 120 1,959 2,212 4,493 2,800 2,943 5,969 3,782 1,762
South Platte 1,306 2,035 2,055 453 935 836 901 655 690 1,150 750 383
Taylor 15,367 13,989 14,287 11,176 14,734 14,750 14,972 15,127 15112 14,332 14,332 14,332
Total User Days 513,079 488,848 502,390 298,024 447,773 437,447 499,768 507,755 533,166 506,752 483,600 497,867
User Day Change From Previous Year 6,783 -24,231 13,542 -204,366 149,749 -10,326 62,321 7,987 25,411 -26,414 -23,152 14,267

Sources: National Park Service
US Forest Service
Bureau of Land Management
Local Outfitters
Colorado Parks & Wildlife

Colorado River Outfitters Assoc.
PO Box 1711
Idaho Springs, CO 80452
720-260-4135

Revised: 3/21/2024
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COMMERCIAL USER DAYS IN THE STATE OF COLORADO 2011 - 2023

River 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Animas 45,000 38,000 33,659 37,000 34,117 35,991 34,069 28,495 37,553 33,120 52,967 36,132 37,139

Animas - Upper 411 603 600 678 No report 615 536 71 326 12 387 286 227

Arkansas 208,329 169,486 179,535 191,307 196,998 223,878 223,271 218,120 190,246 182,005 256,650 247,721 224,700

Blue 6,580 0 0 6,571 6,651 5,301 2,771 1,086 11,006 636 0 1,856

Clear Creek 60,644 35422 61,172 72,224 65,617 77,783 87,077 66,174 95,063 52,044 100,203 80,364 81,674

Colorado - Glenwood 44,007 64,086 60,757 56,857 57,785 61,880 64,208 62,181 65,302 55,228 70,753 63,222 64,940

Colorado - Upper 39,012 41,811 40,420 40,337 41,352 37,071 47,915 50,681 35,777 46,375 45,433 33,866 32,866

Colorado - Horsethief - Ruby 2,907 3,099 754 3,635 2,787 1,112 3,978 993 1,122 1,268 820 943 1,158

Colorado - Westwater 6,069 5,623 6,992 6,432 6,522 6,478 6,522 6,654 7,324 4,190 6,369 5,299 3550
Dolores 515 35 0 58 26 74 558 0 350 0 75 940

Eagle - Upper (Dowd Chutes) 1,286 13 359 1,134 570 606 745 428 399 1,076 266 88 669

Eagle (Below Edwards) 4,362 227 2,032 5,174 4,971 6,443 6,088 3,549 8,851 4,129 5,233 7,507 8,776

Gore Creek - Vail 2,500 900 900 500 404 601 500 0 324 98 0 0
Green/Yampa 4,218 7,983 9,694 11,581 11,476 10,196 13,917 15,645 No Report 3,755 5,132 3,085 5,846

Gunnison Gorge 2,148 1,579 3,431 2,152 3,205 3,584 3,861 4,787 4,039 4,553 6,110 6,096 5,054

Gunnison - Upper (Town Run) 2,669 1,150 3,387 3,387 3,083 3,276 3,548 3,276 2,129 4,170 2,883 827

Gunnison - Escalante 2,749 3,028 1,434 1,936 1,154 868 1,088 187 149 27 144 241 376

Gunnison - Forks to Austin 1,100 303 302 484 305 731 991 1,254 1,617 2,326 2,276 2,162

Gunnison - Lake Fork 284 1,123 221 193 304 259 318 267 245 425 348 169 217

North Platte 850 143 265 230 336 179 305 No Report 34 5 301

Piedra 190 54 25 285 No report 337 318 17 249 41 173 36 438

Poudre 37,869 22,780 37,214 37,225 37,934 41,192 38,134 38,741 37,707 21,481 39,877 33,008 29,921

Rio Grande 1,589 2,103 596 3,691 2,511 2,387 2,694 131 No Report 156 221 1,469 2,415
Roaring Fork - Above Basalt 6,672 112 1,696 5,210 5,038 4,377 4,420 560 6,751 1,045 948 1,541 2,639

Roaring Fork - Below Basalt 912 736 458 1,070 895 410 869 831 7,245 338 221 655 3,691

San Juan - Pagosa 6,171 778 3,475 3,764 4,949 4,850 3,948 1,012 5,517 0 4,000 9,340

San Miguel 1,900 1,828 1,235 3,921 5,438 5,064 8,097 2,061 9,778 4,899 8,201 5,547 7,173

South Platte 430 484 713 371 473 788 No Report No Report No Report No Report No Report No Report No Report
Taylor 14,130 9,891 12,998 13,244 13,648 14,956 15,069 13,279 13,665 11,652 15,234 12,974 13,616

Total User Days 504,403 414,177 464,325 510,369 508,728 550,861 575,555 520,217 542,405 430,175 622,186 549,483 542,511
User Day Change From Previous Year 6,536 -90,226 50,148 46,044 -1,641 42,133 24,694 -55,338 22,188 -112,230 192,011 -72,703 -6,972
Sources: National Park Service Colorado River Oulffitters Assoc. Revised: 11/4/2024

PO Box 1711
Idaho Springs, CO 80452
720-260-4135

US Forest Service

Bureau of Land Management
Local Outfitters

Colorado Parks & Wildlife
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COMMERCIAL USER DAYS IN COLORADO
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2023 ECONOMIC IMPACT OF COMMERCIAL RIVER RAFTING IN COLORADO

EXPENDITURES-

e TR hemon ST SR NN ouce
1988 208,327 rt $14,166,236  $36,265,564

1989 232,659 4.6% $66.73 $15,526,325  $39,747,392 9.6%
1990 286,471 6.1% $70.81 $20,283,592  $51,925,995 30.6%
1991 326,242 3.1% $73.00 $23,815,666 $60,968,105 17.4%
1992 347,924 2.9% $75.12 $26,135,007  $66,905,618 9.7%
1993 368,434 2.7% $77.15 $28,422.900 $72,762,623 8.8%
1994 399,246 2.7% $79.23 $31,631,493  $80,976,623 11.3%
1995 415,563 2.5% $81.21 $33,747,364  $86,393,253 6.7%
1996 437,383 3.3% $83.89 $36,691,478  $93,930,184 8.7%
1997 479,615 1.7% $85.31 $40,918,247 $104,750,712 11.5%
1998 506,296 1.7% $86.77 $43,928.838 $112,457,824 7.4%
1999 513,079 2.7% $89.11 $45,719,334  $117,041,496 4.1%
2000 488,848 3.4% $92.14 $45,041,209 $115,305,495 -1.5%
2001 502,390 1.9% $93.89 $47,168,424 $120,751,166 4.7%
2002 298,024 2.2% $95.95 $28,596,476  $73,206,978 -39.4%
2003 447773 1.9% $97.78 $43,781,775 $112,081,344 53.1%
2004 437,447 3.3% $101.00 $44,183,613 $113,110,049 0.9%
2005 499,768 3.4% $104.44 $52,194,503 $133,617,928 18.1%
2006 507,755 2.0% $106.53 $54,089,218 $138,468,398 3.6%
2007 533,166 4.1% $110.89 $59,124,798 $151,359,483 9.3%
2008 506,752 0.1% $111.00 $56,251,845 $144,004,723 -4.9%
2009 504,403 2.7% $114.00 $57,502,855 $147,207,308 2.2%
2010 414 177 1.5% $115.71 $47,925,181 $122,688,464 -16.7%
2011 504,403 3.0% $119.18 $60,116,359 $153,897,880 25.4%
2012 414 177 1.7% $121.21 $50,202,107 $128,517,393 -16.5%
2013 464,325 1.5% $123.03 $57,124,719 $146,239,279 13.8%
2014 510,369 0.8% $124.01 $63,291,709 $162,026,776 10.8%
2015 508,728 0.7% $124.88 $63,529,824 $162,636,349 0.4%
2016 550,861 2.1% $127.50 $70,236,001 $179,804,163 10.6%
2017 575,555 2.1% $130.18 $74,925,616 $191,809,578 6.7%
2018 520,217 1.9% $132.65 $69,008.441 $176,661,609 -7.9%
2019 542,405 2.3% $133.17 $72,234,191 $184,919,528 4.7%
2020 430,175 1.4% $135.04 $58,090,117 $148,710,699 -19.6%
2021 622,186 7.5% $145.17 $90,320,385 $231,220,186 55.5%
2022 549,483 6.5% $154.60 $84,951,180 $217,475,020 -5.9%
2023 542,511 3.4% $159.86 $86,724,986 $222,015,965 2.1%

See glossary for above economic impact formulas and sources

Sources: National Park Service
US Forest Service

Bureau of Land Management

Local Outfitters

Colorado Parks & Wildlife

Colorado River Oultfitters Assoc.
PO Box 1711
Idaho Springs, CO 80452
720-260-4135
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2023 ECONOMIC IMPACT OF COMMERCIAL RIVER RAFTING IN COLORADO

RIVER USER DAYS DIRECT EXPENDITURES ECONOMIC IMPACT
Animas 37,139 $5,741,764 $14,698,917
Animas - Upper 227 $35,095 $89,842
Arkansas 224,700 $34,739,073 $88,932,027
Blue 1,856 $286,941 $734,570
Clear Creek 81,674 $12,626,965 $32,325,031
Colorado - Glenwood 64,940 $10,039,855 $25,702,029
Colorado - Upper 32,866 $5,081,150 $13,007,744
Colorado - Horsethief - Ruby 1,158 $179,029 $458,315
Colorado - Westwater 3,550 $548,837 $1,405,023
Dolores 940 $145,326 $372,034
Eagle - Upper 669 $103,429 $264,778
Eagle - Lower 8,776 $1,356,787 $3,473,375
Gore Creek - Vail 0 $0 $0
Green/Yampa 5,846 $903,803 $2,313,737
Gunnison Gorge 5,054 $781,359 $2,000,278
Gunnison - Upper (Town Run) 827 $127,856 $327,311
Gunnison - Escalante 376 $58,130 $148,814
Gunnison - Forks to Austin 2,162 $334,250 $855,679
Gunnison - Lake Fork 217 $33,549 $85,885
North Platte 301 $46,535 $119,130
Piedra 438 $67,716 $173,352
Poudre 29,921 $4,625,847 $11,842,168
Rio Grande 2,415 $373,364 $955,812
Roaring Fork - Above Basalt 2,639 $407,995 $1,044,466
Roaring Fork - Below Basalt 3,691 $570,636 $1,460,828
San Juan - Pagosa 9,340 $1,443,983 $3,696,596
San Miguel 7,173 $1,108,960 $2,838,938
South Platte No Report Not Available Not Available
Taylor 13,616 $2,105,061 $5,388,956
Totals 542,511 $83,873,294 $214,715,634

See glossary for above economic impact formulas and sources

Sources: National Park Service
US Forest Service

Bureau of Land Management

Local Outfitters

Colorado Parks & Wildlife

Revised:

11/4/2024

Colorado River Outfitters Assoc.
PO Box 1711

Idaho Springs, CO 80452
720-260-4135
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INDIVIDUAL RIVER COMMERCIAL RAFTING STATISTICS - 4 YR RANGE

2021 2022 2023
2021 2022 2023 % CHANGE % CHANGE 9% CHANGE
RIVER o 1 : : % MARKET % MARKET % MARKET
USERDAYS USERDAYS USERDAYS| '20-'21 21-22 22-23 SHARE SHARE SHARE

Animas 52,967 36,132 37,139 59.9% -31.8% 2.8% 8.5% 6.6% 7.0%
Animas - Upper 387 286 227 N/A -26.1% -20.6% 0.1% 0.1% 0.0%
Arkansas 256,650 247,721 224,700 41.0% -3.5% -9.3% 41.2% 45.1% 42.4%
Blue 0 0 1,856 -100.0% N/A N/A 0.0% 0.0% 0.3%
Clear Creek 100,203 80,364 81,674 92.5% -19.8% 1.6% 16.1% 14.6% 15.4%
Colorado - Glenwood 70,753 63,222 52,914 28.1% -10.6% -16.3% 11.4% 11.5% 10.0%
Colorado - Upper 45,433 33,866 32,866 -2.0% -25.5% -3.0% 7.3% 6.2% 6.2%
Colorado - Horsethief - Ruby 820 943 1,158 -35.3% 15.0% 22.8% 0.1% 0.2% 0.2%
Colorado - Westwater 6,369 5,299 3550 52.0% -16.8% -33.0% 1.0% 1.0% 0.7%
Dolores 0 75 940 N/A N/A  1153.3% 0.0% 0.0% 0.2%
Eagle - Upper 266 88 669 -75.3% -66.9% 660.2% 0.0% 0.0% 0.1%
Eagle - Lower 5,233 7,507 8,776 26.7% 43.5% 16.9% 0.8% 1.4% 1.7%
Gore Creek - Vail 0 0 0] -100.0% N/A N/A 0.0% 0.0% 0.0%
Green/Yampa 5,132 3,085 5,846 36.7% -39.9% 89.5% 0.8% 0.6% 1.1%
Gunnison Gorge 6,110 6,096 5,054 34.2% -0.2% -17.1% 1.0% 1.1% 1.0%
Gunnison - Upper (Town Run) 4,170 2,883 827 N/A -30.9% N/A 0.7% 0.5% 0.2%
Gunnison - Escalante 144 241 376 433.3% 67.4% 56.0% 0.0% 0.0% 0.1%
Gunnison - Forks to Austin 2,326 2,276 2,162 43.8% -2.1% -5.0% 0.4% 0.4% 0.4%
Gunnison - Lake Fork 348 169 217 -18.1% -51.4% 28.4% 0.1% 0.0% 0.0%
North Platte 0 0 273 N/A N/A N/A 0.0% 0.0% 0.1%
Piedra 173 36 438 N/A -719.2% 1116.7% 0.0% 0.0% 0.1%
Poudre 39,877 33,008 29,921 85.6% -17.2% -9.4% 6.4% 6.0% 5.6%
Rio Grande 221 1,469 2,415 41.7% 564.7% 64.4% 0.0% 0.3% 0.5%
Roaring Fork - Above Basalt 948 1,541 2,639 -9.3% 62.6% 71.3% 0.2% 0.3% 0.5%
Roaring Fork - Below Basalt 221 655 3,691 -34.6% 196.4% 463.5% 0.0% 0.1% 0.7%
San Juan - Pagosa 0 4,000 9,340 N/A N/A 133.5% 0.0% 0.7% 1.8%
San Miguel 8,201 5,547 7,173 67.4% -32.4% 29.3% 1.3% 1.0% 1.4%
South Platte No Report  No Report No Report N/A N/A N/A] No Report No Report No Report
Taylor 15,234 12,974 13,616 30.7% -14.8% 4.9% 2.4% 2.4% 2.6%
Totals 622,186 549,483 530,457 44.6% “11.7% -3.5% 100.0% 100.0% 100.0%

Sources: National Park Service
US Forest Service
Bureau of Land Management
Local Outfitters
Colorado Parks & Wildlife

Colorado River Outfitters Assoc.
PO Box 1711

Idaho Springs, CO 80452
720-260-4135

Revised: 11/4/2024
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Section 1

Introduction

1.1 Background

The last decade brought many changes to the State of Colorado's water supply outlook. During the
past two decades, the state has experienced significant population growth, and Colorado's population
is expected to nearly double within the next 40 years. Colorado needs to provide an adequate water
supply for its citizens and the natural environment, yet Colorado is transitioning from an era where
some water remains to be developed to an era in which we need to manage a more developed
resource and make tough decisions about re-allocating water resources among priorities. Meeting the
state's municipal, industrial, agricultural, environmental, and recreational water needs will require a
mix of local water projects and processes, conservation, reuse, agricultural transfers, and the
development of new water supplies, all of which should be pursued concurrently. Ultimately, the
future of Colorado—both its vibrancy and its beauty—is dependent on how our water resources are
sustained, used, and developed (Colorado Water Conservation Board [CWCB] 2011).

In 2005, the legislature reaffirmed the need to prepare for a future in which water resources are
increasingly limited by passing the Colorado Water for the 21st Century Act. This legislation
established nine basin roundtables and created a
voluntary, collaborative process to help the state
address its water challenges. The roundtables
were organized to represent Colorado's eight
major river basins and a separate basin
roundtable for the Denver Metro area (Figure 1-
1). In addition to the nine basin roundtables, the
Colorado Water for the 21st Century Act
established the 27-member Interbasin Compact
Committee (IBCC) to facilitate conversations
between basins and to address statewide issues.
The focus of this study is the Colorado River
Basin.

Figure 1-1 Colorado's Nine Basin Roundtables

The basin roundtables are required to complete basinwide needs assessments. The needs assessments
are to include the following:

=  An assessment of consumptive water needs (municipal, industrial, and agricultural)
= An assessment of nonconsumptive water needs (environmental and recreational)

= An assessment of available water supplies (surface and groundwater) and an analysis of any
unappropriated waters

= Proposed projects or methods to meet any identified water needs and achieve water supply
sustainability over time

1-1
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All basins in the state, including the Colorado Basin, have followed a similar outline for assessing
nonconsumptive needs and identifying projects and methods for meeting those needs (Figure 1-2).
The CWCB, who oversees the roundtables, has been working closely with the roundtables as they
conduct their assessments and establish projects and methods to meet their nonconsumptive
(environmental and recreational) needs. All nine of the basin roundtables have created a list of
nonconsumptive attributes for their basin and developed focus area mapping that shows where those
attributes occur (CWCB 2011). Some basins have quantified water needs for nonconsumptive
attributes, and some have studied other aspects of nonconsumptive attributes. A few basins are
beginning to describe projects and methods to meet nonconsumptive needs, and it is expected that
more basins will be doing so in the coming years. Examples of projects and methods include
restoration projects related to improving fisheries, voluntary flow management agreements to
address an environmental or recreational need, or a CWCB instream flow to protect an environmental
need. Early in the nonconsumptive assessment process, the Colorado Basin Roundtable decided they
wanted to quantify streamflow needs for their nonconsumptive attributes. Because existing methods
for streamflow quantification address only a limited number of stream segments and are expensive to
implement in multiple locations, the basin roundtable decided to participate in a pilot of the
Watershed Flow Evaluation Tool (WFET) in the Roaring Fork watershed. The WFET offered an
approach to assess the flow-related status of nonconsumptive attributes at multiple locations across a
watershed. Having judged the Roaring Fork pilot of the WFET a success, the Colorado Basin
Roundtable applied for a CWCB Water Supply Reserve Account (WSRA) Grant to apply the WFET
throughout the Colorado River Basin. To support the development of the WFET, and to support an
"alternative to wild and scenic” process on the mainstem of the Colorado River, the basin roundtable
included in the WSRA application a request for funding to complete data collection efforts for a site-
specific quantification at three locations between Kremmling, Colorado and No Name, Colorado.

\
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Figure 1-2 State of Colorado Nonconsumptive Needs Assessment Approach
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For this study, CWCB has participated in the stakeholder meetings and is overseeing the grant as part
of normal WSRA grant procedures. It should be noted that this study is a Colorado Basin Roundtable
work product and not a CWCB work product.

1.2 Study Objectives

Following are the study objectives summarized in the WSRA Grant application:
* Build upon existing quantification efforts in the basin to maintain consistency in approaches

= Conduct site-specific quantification of instream flow needs for Colorado River between
Kremmling and No Name which would determine the current state of the aquatic ecosystem in
this river reach including physical geomorphic characteristics, hydrologic characteristics,
riparian characteristics, and instream aquatic habitat characteristics

= The site-specific quantification for the Colorado River between Kremmling and No Name
would also determine expected changes as a result of hydrologic change with additional water
regulation such as expected geomorphic changes, expected riparian changes, and expected
aquatic habitat changes

= Complete evaluation of Colorado River Basin using the WFET

*=  Conduct study within a stakeholder process with the Colorado Basin Nonconsumptive Needs
Assessment Committee and basin roundtable

The portion of the site-specific quantification for the Colorado River funded as part of this WSRA Grant
included data collection efforts. These efforts collected data needed to calibrate and simulate River 2D
for a range of flow conditions. The site-specific study report for the Colorado River mainstem is
included in this report as Appendix A.

The purpose of this report is to summarize the WFET study's approach, results, conclusions, and
recommendations. The report is summary in nature and detailed investigations that occurred during
the study are detailed in the report appendices.

1.3 Report Overview
This report contains the following sections:

= Section 2 Watershed Flow Evaluation Tool Approach provides an overview of the WFET,
suggested uses for the study results in the future, and the methods used in the analysis and
validation of results.

= Section 3 Watershed Flow Evaluation Tool Results summarizes the results of the analysis
and validation.

= Section 4 Conclusions and Recommendations presents the conclusions and
recommendations of the WFET Study.

= Section 5 References includes the previous studies and literature used throughout the study.

1-3
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Section 2

Watershed Flow Evaluation Tool Approach

2.1 Watershed Flow Evaluation Tool Approach Overview

The Colorado Basin Roundtable has expressed interest in quantifying the flows needed to sustain their
nonconsumptive attributes. Several long-standing methods exist for quantifying water needs for
recreation and the environment, but these methods are: (i) designed for assessing individual river
segments, (ii) primarily oriented toward fish (i.e., they did not address other ecosystem needs such as
maintaining riparian areas), and (iii) expensive to implement (currently $50,000 - $75,000 for results
applicable to tens of miles), making it cost-prohibitive to apply them across all streams and rivers in a
watershed. As discussed in Section 1, to fill the need for a broadly applicable assessment of flow
related to nonconsumptive attributes, the Colorado Basin Roundtable has used CWCB's WSRA Grant
funds to complete the WFET? study. This study provides a regional framework for understanding
ecological risk for environmental attributes related to flow and establishes a baseline for recreational
flow needs in the Colorado River Basin. A regional approach was of interest to the Colorado Basin
Roundtable because of the time and expense of conducting site-specific quantification studies
throughout the basin. Site-specific quantification is based on data from short stream segments
(hundreds of feet) and can be extrapolated only to relatively short segments (at most tens of miles)
that the sample reach represents. The Colorado River Basin has an area of approximately 9,800 square
miles and contains about 4,800 miles of named streams (U.S. Geological Survey [USGS] National
Hydrography Dataset 2011).

A key assumption of the WFET approach is that flow regime is a primary determinant of the structure
and function of aquatic and riparian ecosystems for streams and rivers (Poff et al. 1997).
Environmental flows are defined as "explicit management of water flows through freshwater
ecosystems such as streams, rivers, wetlands, estuaries, and coastal zones to provide an appropriate
volume and timing of water flow to sustain key environmental processes and ecosystem services
valued by local communities " (Poff et al. 2010 and Appendix D). Environmental flows address specific
components of the hydrograph that support specific environmental attributes, include a variable flow
regime versus a minimum low flow, as shown in Figures 2-1 and 2-2. Figure 2-1 summarizes the
different portions of the flow regime that are tied to ecological function. Low flows are needed to
maintain aquatic habitat. Seasonal high flows are often needed to flush fine sediment and cue
spawning of certain types of fish. Flood flows are needed to sustain riparian ecosystems, scour the
channel, and to maintain alluvial water storage (Postel and Richter 2003). The portions of the flow
regime related to ecological attributes for the Yampa River at Maybell, Colorado are summarized in
Figure 2-2.

1 Development of the Watershed Flow Evaluation Tool generally followed the framework presented by Poff NL, Richter BD,
Arthington AH, Bunn SE, Naiman R], Kendy E, Acreman M, Apse C, Bledsoe BP, Freeman MC, Henriksen J, Jacobson RB, Kennen
JG, Merritt DM, O'Keeffe JH, Olden ]JD, Rogers K, Tharme RE, Warner A. 2010. The ecological limits of hydrologic alteration
(ELOHA): a new framework for developing regional environmental flow standards. Freshwater Biology 55: 147-170.

2-1
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The WFET is based on the Ecological Limits of Hydrologic Alteration (ELOHA) framework for
assessing and managing environmental flows across large regions, when lack of time and resources
precludes detailed (or intensive) field evaluations of all rivers individually. ELOHA uses information
from rivers that have been studied and translates this to rivers that have not, without requiring
detailed site-specific information for each river (The Nature Conservancy 2011). The scientific basis
for ELOHA was published in 2006 by an international group of river scientists (Arthington et al. 2006).

Practical guidelines for its application have been developed by consensus of leading international
environmental flow experts (Poff et al. 2010).

Table 2-1 describes the steps of the ELOHA Framework (The Nature Conservancy 2011) and how
these steps were adapted for the WFET for the Colorado River Basin. Development of the Colorado
Basin WFET generally follows the ELOHA framework steps but varies in step 5 as this WFET study is
intended for use in water supply planning efforts and not to establish policy in Colorado. The
methodologies for each step are described in the remainder of this section.

Table 2-1 ELOHA Framework and Application in Colorado Basin WFET Study

ELOHA Framework Steps

Step 1: Building a hydrologic foundation of
daily streamflow hydrographs representing
at least two conditions — baseline (pre-
development) and present-day — for a single
time period for every analysis point within
the region.

Colorado Basin WFET Steps

Step 1: Hydrologic Foundation. This step is identical to the ELOHA's Step
1. The Colorado Decision Support System (CDSS) StateMod model for
the Colorado River was utilized to develop the hydrologic foundation for
the Colorado Basin WFET.

Step 2: Classifying river types according to
hydrologic and other characteristics.

Step 2: Geomorphic Subclassification. This step is similar to the ELOHA's
step 2. Rivers in the Colorado River Basin were not classified based on
hydrological characteristics as all streams are considered snowmelt
driven. A geomorphic subclassification was conducted as part of the
Colorado Basin. This subclassification was developed to describe the key
geomorphic factors that influence riparian systems across large regions.

Step 3: Assessing flow alteration from
baseline conditions at every analysis point.

Step 3: Calculate Flow Metrics. The step is similar to ELOHA's step 3.
Baseline and current conditions flows were developed for the following
flow metrics using The Nature Conservancy's Indicators of Hydrologic
Alteration (IHA) software: August mean flow, September mean flow,
90-day maximum flow for wet years, 30-day minimum flow, maximum
average daily flow, mean annual flow, January mean flow, and 2-year
flow.

Step 4: Determining flow-ecology
relationships that quantify biological
responses to different degrees of hydrologic
alteration for each river type, based on
existing biological and related data and
models.

Step 4: Develop Flow-Ecology and Flow-Recreation Relationships. This
step is similar to ELOHA's step 4. For the Colorado Basin WFET, flow-
ecology relationships were developed for trout, cottonwood,
macroinvertebrates, and warm water fish. Flow-ecology relationships
are applied only in specific geomorphic settings.

Step 5: Implementing policies to maintain
and restore environmental flows through a
social process involving stakeholders and
water managers informed by the flow-
ecology relationships.

Step 5: Develop Ecological Risk Mapping. This step in the Colorado Basin
WEFET effort varies from the ELOHA approach. The Colorado Basin WFET
was developed for use in water planning efforts and has not been
utilized to implement policy in Colorado.

The Colorado Basin WFET study has also examined recreational flow needs in addition to ecological
flows described above. The recreational aspects of the Colorado Basin WFET study has built upon
work conducted by American Whitewater through the United States in developing ranges of flow

suitable for whitewater boating. The methods used to examine recreational flow needs in the Colorado

River Basin are described in Section 2.7.
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2.2 Applications and Capabilities of the WFET for Ecological
Attributes

WEFET, as applied in this investigation, is used to assess the risk that stream-based ecological
resources may have changed as a result of human uses and the diversion of water. The WFET can help
identify watershed areas where the alteration of streamflow is most likely to have modified ecological
resources from conditions that may have historically existed prior to the time that water was first
diverted for irrigation, domestic use, and other purposes. The WFET can also be used to examine
ecological responses to future streamflow scenarios resulting from new water development projects, a
compact call, or climate change.

Flow is considered a "master variable" that is of central importance in maintaining river health (Poff
et al. 1997). At the same time, natural influences on ecological resources may include the physical,
chemical, geological, and biological properties of the watershed, local climatic conditions, and other
related factors such as fire and tree mortality (insect/disease). Anthropogenic activities such as
fisheries management, land use practices, physical disturbance, stream channelization, and nonpoint
source runoff may also influence ecological resources. The variables that influence ecological
resources may be directly or indirectly related to streamflow, or may be unrelated to streamflow. The
WFET evaluates the relationship between streamflow and ecology, but does not explicitly consider the
other variables, conditions, and interactions not related to streamflow, which can influence the
sensitivity of an ecological resource to change.

For many tens of locations throughout a watershed where natural and managed flows have been
modeled, the WFET identifies the relative probability that the state of an ecological resource may have
changed due to long-term changes in flow, i.e., the WFET evaluates the risk of a change in the river
ecosystem resulting from changes in flow. Because of the complex nature of river ecosystems, if the
WEFET analysis identifies that an ecological resource may be at risk of change as a result of hydrologic
alteration, it does not necessarily indicate that an actual change in the ecological resource has
occurred, or that any such ecological change that has occurred is specifically attributable to flow
alteration.

Using flow metrics to assess the viability of an ecological community necessitates certain assumptions,
and the validity of these assumptions can affect the reliability of the results of the WFET. Some of
these assumptions are:

= Flow regime is one of the primary determinants of the structure and function of aquatic and
riparian ecosystems. This assumption is well-supported by copious peer-reviewed literature
spanning well over two decades.

* Modeled streamflows, for both undepleted (a.k.a., "natural " or "undeveloped ") as well as
existing (a.k.a., "altered," "managed," or "developed") conditions, are accurate. StateMod was
used in the WFET because it is the best hydrologic model available that extends over the
entire basin area. Accuracy is expected to be high in some locations and lower in others.
Where accuracy is low, additional site-specific measurements of hydrologic conditions may be
warranted.

= The 31-year study period for which streamflow estimates have been developed is
representative of the long-term climatic conditions to which the ecological resources in the
study area are adapted. Several researchers have investigated this assumption, and they have
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concluded that a 31-year period of record is sufficient to characterize climatic conditions as
well as the year-to-year variability inherent in streamflows (Kennard et al. 2009).

While the ecological attributes that WFET chose to model are important in their own right,
there is an assumption that these attributes are also indicators of potential changes in diverse
ecological systems, e.g., that cottonwoods also represent other riparian species and that trout
also represent other fish.

Flow-ecology relationships accurately represent the response of the ecological attributes to a
change in flow conditions. The flow-ecology relationships are based on current best available
science.

Based on the key assumptions outlined above, the findings of the WFET pilot studies and comparison
with limited site-specific information, the primary capabilities, and limitations of the WFET are
summarized below.

Capabilities

The WFET can provide a regional assessment of the risk of ecological change from streamflow
alteration, identifying locations with minimal to high risk of change based on flow conditions
for specific stream attributes without detailed site-specific information.

The WFET can identify important seasonal streamflow conditions that may be associated with
arisk of ecological change.

The WFET can be used to target areas that may need further site-specific studies.

The WFET can be used to identify areas with environmentally healthy flow conditions where
nonflow restoration efforts are especially warranted if there are ecological impairments at
that location.

The WFET can help facilitate discussions on a watershed level regarding social preferences
and priorities relating to natural resource management and nonconsumptive needs.

The WFET can be used to assess the vulnerability to ecological change from large-scale water-
management scenarios, including major new water development projects, the effects of a
Colorado River compact call, benefits or risks associated with a water bank, or future
hydrology under climate change scenarios.

The WFET can be used to identify watersheds with concentrations of "low risk” streams. In
these areas, there may be, for example, increased chances of long-term maintenance of
environmental goals, because larger connected stream networks are more resilient
disturbance.

The WFET may be used by water providers in the initial planning stages of project
development to help determine which project or operation alternative is likely to have the
fewest red flags associated with it and/or which may help the environment.

Although the WFET does not assess or identify any conflicts between recreational and
ecological needs, it can potentially be used to explore ways that management scenarios can be
crafted to support both recreational and environmental needs.

2-5
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Limitations

= Because the WFET does not require site-specific ecological data to identify the potential risk
of ecological change, it should not serve as the basis for reach specific flow prescriptions in
administrative or judicial processes, absent site-specific data.

= The WFET has been developed to identify the risk of ecological change due to flow alteration,
but is insufficient to quantify nonconsumptive water needs on a site-specific basis. Also, the
WEFET is only one tool in the toolbox for assessing environmental condition as it relates to
flow management.

= The WFET will not provide results as detailed or as accurate as a site-specific analysis.

= The WFET does not identify areas where ecological change may be associated with factors
other than streamflow, and the WFET does not explicitly evaluate or consider these additional
factors that influence ecological and recreational resources, although some of these factors are
implicitly considered in the flow-ecology relationships.

= The WFET does not speak to the value of a given change in a resource. For example, it does not
address whether or not a change in cottonwood establishment is desirable or not. Rather, the
WFET indicates the risk of a change.

=  Due to the complexity of determinant factors and ecological response, the WFET does not
predict the structure and function of an ecological community under past or future conditions.

2.3 Hydrologic Foundation

The hydrologic foundation for the Colorado Basin WFET was developed using the Upper Colorado
River Basin Water Resources Planning Model (Upper Colorado River Model). The Upper Colorado
River Model is an implementation of the State of Colorado's Stream Simulation Model (StateMod),
which is a program developed by the State of Colorado to simulate water allocation and accounting for
making comparative analyses of various historic and future water management policies in a large-
scale river basin. No modifications of the model were made for this study, and it was also assumed
that the model output was sufficient for relative comparisons needed to complete the analysis of the
changes between baseline and existing hydrologic conditions. For the WFET, the Upper Colorado River
Model was utilized to generate the baseline (i.e., human influences removed) and existing conditions
for flows for the Colorado River Basin in Colorado.

StateMod, including the Upper Colorado River Model, is a water allocation model that simulates the
availability of water to individual users and projects based on hydrology, water rights, and operating
rules and practices in the Upper Colorado River Basin. The model uses nodes (representing reservoirs,
major diversions, instream flow reaches, flow gages, etc.) and arcs (representing rivers, streams,
channels, etc.) to construct the continuity in the system. Figure 2-3 at the end of this section shows the
schematic of the Upper Colorado River Model. Figure 2-4 at the end of this section shows the
distribution of the 250 nodes where hydrologic data was generated for the hydrologic foundation.

StateMod is capable of simulating both short-term (daily) and long-term (monthly) water allocation
conditions. The version of StateMod utilized for the Colorado Basin WFET effort was 12.29.15 dated
2/4/2009. The time period the Upper Colorado River Model covers is water years 1975 - 2005

(October 1, 1974 to September 30, 2005) for daily simulation and water years 1909 - 2005 (October
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1908 to September 2005) for monthly simulation. More detailed information regarding StateMod and
Upper Colorado River Model can be obtained in the CDSS website: http://cdss.state.co.us.

To generate baseline flow conditions, the inputs to the Upper Colorado River Model were changed to
turn off the diversions, instream flow rights, and reservoir operations in the basin. Daily model
simulations were performed. Table 2-2 summarizes the inputs with associated changes.

Table 2-2 Summary of CDSS Model Inputs with Changes for Simulating Baseline Flow Conditions

Types of Simulation Input Files Changes

Daily cmdlyB.rsp Line 17, comment out cm2005.opr
cmdly.ctl Line 37, use 0 to represent the soil moisture accounting factor
cm2005.ddr Change every "on/off" from 1to 0
cm2005.ifr Change every "on/off" from 1to 0
cm2005B.rer Change every "on/off" from 1to 0

2.4 Geomorphic Subclassifciation

The upper Colorado River Basin contains a diverse mosaic of geomorphic settings and fluvial riparian
ecosystems. From the steep, v-shaped, and glacial valleys of the high country to the gentle gradients
and expansive floodplains of lowland alluvial valleys, geomorphic setting mediates the relationship
between hydrology and riparian ecosystems. Colorado State University has collaborated with the U.S.
Forest Service over the last 4 years in the development of a geomorphic valley classification (GVC) for
describing the key geomorphic factors that influence riparian systems across large regions. The
classification is geographic information systems (GIS) based and delineates different geomorphic
valley settings using energy, hillslope coupling, and lateral confinement as the primary diagnostic
characteristics. The GVC derives its class descriptions from geomorphic thresholds corresponding to
significant transitions in the physical processes and boundary conditions that give rise to distinct
floodplain and channel forms, disturbance regimes, and ecological attributes.

In the GVC, energy refers to the hydraulic power available to scour and shape valley bottoms and the
channels they contain. Energy is characterized using unit stream power or valley slope as its
surrogate. The slope thresholds selected for distinguishing between valley energy types correspond to
widely recognized shifts in hydro-geomorphic processes. For example, valleys steeper than 3 to

4 percent slope tend to contain confined step-pool and cascade channels with varying degrees of
hillslope coupling. As valley slopes become less than 3 to 4 percent, the channel types gradually shift
to broader floodplains containing plane bed, pool-riffle, and sandy streams.

Coupling refers to the proximity of the hillslopes to the channel and the likelihood that landslides and
debris flows on those slopes may move directly across the valley bottom into the stream channel at
the slope base. In coupled settings, the channels and the riparian communities occurring along them
may be more influenced by materials transported directly from hillslopes (colluvium) than by
materials transported from upstream by water (alluvium). In uncoupled settings, sediment
recruitment and transport largely become consequences of erosion of the streambed and banks.

Finally, confinement refers constraints on the planform (e.g., meandering, braiding) and lateral
adjustability of stream channels. It is quantified by comparing the width of the valley bottom available
for channel meandering and migration versus the size of the channel. A sinuous channel typically
requires a minimum valley bottom width of approximately seven channel widths to freely meander.
By distinguishing between coupling and confinement, the GVC provides a tool for mapping locations

2-7
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where hillslope processes may largely control riparian attributes versus those locations where fluvial
processes dominate, as well as a method for distinguishing the degree to which valley bottom widths
constrain channel patterns and floodplain processes.

The results of the geomorphic subclassification are presented in Section 3. These results were utilized
in assessing where to apply the riparian flow-ecology and warm water flow-ecology metrics.
Appendix E contains a detailed report summarizing the geomorphic subclassification and results.

2.5 Flow Metric Calculations

Certain flow metrics can be considered ecologically important (Olden and Poff 2003). Because flow-
ecology relationships do not capture all aspects of river health, maps that show the differences
between baseline and existing conditions using the equation below were generated for each
applicable StateMod node in the Colorado River Basin. These flow metrics relate to portions of the
hydrograph summarized in Figures 2-1 and 2-2. In addition, the following flow metrics were
determined to be relevant to one or more of the nonconsumptive needs assessment attributes defined
in the basin and therefore were calculated at each node where flow data were available:

» Mean annual flow

= Mean August flow

= Mean September flow

= Mean January flow

» Mean annual peak daily flow
= 2-year flood flow

Indicators of Hydrologic Alteration software (Richter et al. 1996) was used to calculate these flow
metrics for the baseline and existing condition datasets outputs from the Upper Colorado River Model.
These flow metrics were selected out of 67 statistical parameters (Richter et al. 1996) to
accommodate the calculation of the ecologically relevant flow statistics. These results will be
discussed in Section 3.

Qexisting_Qbaseline

Qbaseline

where Q=flow (cubic feet per second [cfs]).

2.6 Flow-Ecology Relationships and Flow-Ecology Risk
Mapping
The flow-ecology relationships were initially developed in the WFET pilot study for the Roaring Fork

and Fountain Creek watershed completed by CWCB in 2009. For this study, the flow-ecology
relationships from the pilot were reviewed and updated for the following attributes:

=  Trout

=  Warm Water Fish

= Macroinvertebrates
= Riparian Vegetation

Based on the hydrologic foundation discussed above and the flow-ecology relationships developed for
this study, flow-ecology risk maps were developed for the attributes listed above with the exception of
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macroinvertebrates. This section describes the flow-ecology relationships and the approach for
mapping flow-ecology risk.

2.6.1 Trout Flow-Ecology Relationships

The flow-ecology metric for trout was developed in the WFET pilot study as discussed previously. As
part of the Colorado Basin WFET study, the flow-ecology metric for trout was reviewed by comparing
the metric with site-specific physical habitat studies. This effort is summarized in Appendix F. The
flow-ecology metric for trout is based on a categorical rating of low-flow suitability for trout
(cutthroat, brook, brown, and rainbow), from Binns and Eiserman (1979). The flow-ecology
relationship is based on summer flows (average for August to mid-September) and is expressed as a
percent of baseline mean annual flow using the following equation.

(Mean August Q. ;,.+Mean September Q_; ;) +
x 100
Mean Annual Q...
where:
Q=flow (cfs)

The Colorado Division of Wildlife provided guidance on where this metric should be applied based on
the map of CDSS nodes presented in Figure 2-4. Using percentages produced by the above equation,
the CDSS nodes were assigned different colors based on the following risk classes for trout:

*= <10 percent: Red node color. Low flows are inadequate to support trout (very high flow-
ecology risk)

= 10 to 15 percent: Orange node color. Low flows have potential for trout support is sporadic
(high flow-ecology risk)

= 16 to 25 percent: Yellow node color. Low flows may severely limit trout stock every few years
(moderate flow-ecology risk)

» 26 to 55 percent: Blue node color. Low flows may occasionally limit trout numbers (minimal
flow-ecology risk)

= >55 percent: Green node color. Low flows may very seldom limit trout (low ecological risk)

2.6.2 Warm Water Fish Flow-Ecology Relationship

The flow-ecology metric for native bluehead sucker and flannelmouth sucker was revised for this
study, as summarized in Appendix G. The flow-ecology metric is represented by the following
equation:

% maximum native sucker potential biomass=0.1025 x30-day min flow®3%%*

where '30-day minimum flow' is a running mean calculated over the summer-autumn flow period
(1 July to 30 November) for each year, then averaged over the study period (1975 - 2005). In this
manner, biomass is estimated for both baseline (natural) conditions and existing flow conditions.
Percent reduction in biomass is then calculated as:
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L . (baseline-existing)
% reduction in potential biomass= - x 100
baseline

Flannelmouth and bluehead sucker are warmwater fish, so it is important that the method is not
applied where cool water temperatures may override the flow response. Therefore, the sucker
method was applied at nodes below 7,000 feet elevation. More specific limits were specified for the
mainstem of the Colorado River - Radium at 6,850 feet (downstream of USGS 09058030). Likewise, on
the Roaring Fork River a specific upstream limit at the Frying Pan confluence is recommended

(6,590 feet). Within this temperature envelope, application of the sucker method should be further
constrained to exclude geomorphic settings with low energy reaches (channel slope <0.1 percent) to
focus on reaches with more suitable habitat (rocky substrate).

The CDSS nodes were assigned different colors based on flow-ecology risk and differentiation among
risk levels were derived directly from the flow-ecology relationships for warm water fish as defined
above. Risk levels were assigned as follows based on expert recommendations:

= 50 to 100 percent reduction in potential biomass - nodes were assigned a red color (high
flow-ecology risk)

» 25to 50 percent reduction in potential biomass - nodes were assigned an orange color
(moderate flow-ecology risk)

= 10 to 15 percent reduction in potential biomass — nodes were assigned a yellow color
(minimal flow-ecology risk)

»= <10 percent reduction in potential biomass - nodes were assigned a green color (low flow-
ecology risk)

2.6.3 Macroinvertebrate Flow-Ecology Relationship

A flow-ecology relationship for macroinvertebrates was developed for the Colorado Basin WFET study
and is summarized in Appendix H. The relationship only applies to a small number of locations within
the basin and therefore flow-ecology risk maps were not developed for this attribute.

2.6.4 Riparian Vegetation Flow-Ecology Relationship

The WFET pilot study for the Roaring Fork watershed developed a quantitative relationship between
flow alteration and riparian vegetation using many literature sources. The source literature covered a
diverse range of vegetation types, including cottonwood, willow, and herbaceous plants. In response
to feedback received on the pilot, as well as peer-review comments received during and after an
expert workshop, the approach was refined and narrowed as described in detail in Appendix I. This
section summarizes that detail. Specific changes and refinements to the methods used in the Roaring
Fork WFET pilot include:

= Quantitative flow-ecology relationships were developed for the two riparian types:
i) cottonwoods on low- and moderate-gradient, meandering (open or unconfined) rivers; and
ii) cottonwoods in moderate-gradient rivers of confined valleys and high-gradient rivers in
unconfined valleys. Despite some evidence of willow dependence on floods (Cooper et al.
2006), we lacked sufficient data to quantify this dependence over a range of flow alteration.
For willows, the flow ecology relationship is described only conceptually in Appendix L.
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= Flow-ecology relationships are now applied only in the specific elevation ranges and select
geomorphic settings where that relationship is expected to exist.

= Anew, large dataset on cottonwoods (Merritt and Poff 2010) allowed for development of a
robust quantitative flow-ecology relationship for cottonwoods in low-gradient, unconfined
geomorphic settings.

* Flood magnitude alteration is calculated only in the 30 percent of years with the highest mean
annual flow.

* No hydrographs are developed based on break-points between risk classes, in contrast to the
Roaring Fork pilot.

For cottonwood in unconfined geomorphic settings the attribute was applied for CDSS node locations
with a geomorphic setting of moderate-energy unconfined, low-energy floodplain, and glacial trough.
In addition, the metric was not applied in locations above 8,700 feet in elevation. Two quantitative
flow-ecology relationships exist for cottonwood in unconfined settings; one for adult cottonwood
abundance and the other for cottonwood recruitment. The hydrologic metric for adult cottonwood
abundance is the change in average 90-day maximum flow in wet years only between current and
undeveloped scenarios. "Wet years" are those in the top 30th percentile for mean annual flow in the
undeveloped flow time series. Cottonwood abundance is calculated as:

% abundance = 1.038 x % flow alteration + 1.005.

For cottonwood abundance, the CDSS nodes were assigned different colors based on the following
flow-ecology risk classes:

* Flow alteration of 50 to 100 percent was assigned a red node color representing very high
flow-ecology risk

= Flow alteration of 30 to 50 percent was assigned an orange node color representing high flow-
ecology risk

» Flow alteration of 15 to 30 percent was assigned a yellow node color representing moderate
flow-ecology risk

= Flow alteration of 0 to 15 percent was assigned a green node color representing low flow-
ecology risk

For cottonwood recruitment the hydrologic metric is the same as for adult cottonwood and is also
calculated for only wet years. The probability of cottonwood recruitment is calculated as:

= Ifflow alteration is O to -4 percent, then recruitment = 1.

= Ifflow alteration is -4 to -55 percent, then recruitment = 2.91 x %flow alteration3 + 7.27 x
%flow alteration? + 5.26 x %flow alteration + 1.21.

= Ifflow alteration is -55 to -100 percent, then recruitment = 0.

For cottonwood recruitment, the CDSS nodes were assigned different colors based on the following
flow-ecology risk classes:

2-11
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* Flow alteration of 30 to 100 percent was assigned a red node color representing very high
flow-ecology risk

= Flow alteration of 18 to 30 percent was assigned an orange node color representing high
flow-ecology risk

*= Flow alteration of 7 to 18 percent was assigned a yellow node color representing
moderate flow-ecology risk

= Flow alteration of 0 to 7 percent was assigned a green node color representing low flow-
ecology risk

For cottonwood in confined settings the method developed in the pilot study was retained but applied
only in moderate-energy confined geomorphic settings and at elevation less than 8,700 feet. The flow-
ecology metric was calculated using the following equation:

Annual Peak Daily Flow - Annual Peak Daily Flowbaseline

existing

% departure from reference condition = X 100%

Annual Peak Daily Flow, .
For cottonwood in confined settings, the CDSS nodes were assigned different colors based on the
following flow-ecology risk classes:

*= Flow alteration of 42 to 100 percent was assigned a red node color representing very high
flow-ecology risk

= Flow alteration of 21 to 42 percent was assigned an orange node color representing high flow-
ecology risk

= Flow alteration of 8 to 21 percent was assigned a yellow node color representing moderate
flow-ecology risk

= Flow alteration of 0 to 8 percent was assigned a green node color representing low flow-
ecology risk

In addition to cottonwood, a willow flow-ecology metric to apply at higher elevations was
investigated. There was not sufficient data to develop a quantitative flow-ecology relationship for
willow. A conceptual model for willow flow-ecology is discussed in Appendix I.

2.7 Recreation Flow Relationship

The purpose of the recreational analysis conducted as part of the study was to develop a baseline set
of information for whitewater recreation in the Colorado Basin. This information can be utilized in the
future when evaluating future water management actions, climate change analyses, or risk
management strategies. The following information was developed as part of the analysis:

=  Alist of whitewater recreation segments in the Colorado River, reach description, types of
users, seasonal usage information, and flow ranges related to recreational activity. The flow
ranges related to recreational activity were based on survey data collected by American
Whitewater. The survey methods are summarized below and described in further detail in
Appendix J.

C:\cdmxm\epsoncj\d0773916\Colorado Basin WFET Final Report.!ocx



AW and CROA -3
Section 2 e Watershed Flow Evaluation Tool Approach

» A map showing the geographic extent of the whitewater recreation segments was developed.

» Ausable days analysis based on historic flow information and the flow ranges from the survey
information. Historic flow information was based on the CDSS model for current conditions
unless it was not available for a particular gage. If CDSS information was not available,
historical USGS data was used. The analysis shows the average number of days in a given
month that the reach would be usable based on flow information only. There are many factors
that affect whether a whitewater recreation reach will be used on a given day beyond flow,
such as temperature, climatic conditions, financial considerations, permit availability, etc. The
purpose of the analysis is to provide a baseline set of data to provide insight into future water
management decisions. The information can be one piece of information that is utilized in
discussing future water management activities in the basin.

In the summer of 2007, the Kremmling and Glenwood Springs field offices for the U. S. Bureau of Land
Management (BLM) published a Wild and Scenic River's Eligibility Report for the Upper Colorado
Basin as a part of their Resource Management Plan revision process mandated by the Federal Land
Policy and Management Act (FLPMA) (43 U.S.C. 1701 et seq.). The study evaluates which river and
stream segments meet the criteria for inclusion into the National Wild and Scenic Rivers System.

Out of the 244 segments evaluated, 27 were identified as eligible for future study. Of these segments,
American Whitewater identified at least 11 where whitewater paddling occurs and where additional
information is needed to describe stream flows that provide whitewater recreation value. In the fall of
2007, American Whitewater conducted an online instream flow study for the Upper Colorado Basin,
which included the 11 whitewater segments under consideration for the Wild and Scenic designation.
The online survey focused on four main stem segments of the Upper Colorado River under
consideration, which include Gore Canyon, Pumphouse, State Bridge to Dotsero, and Glenwood
Canyon.

The usable days approach includes instream flow survey data and the structural norm approach; a
technique used to graphically represent social norms, and has been utilized to examine the
acceptability of instream flows on river stretches across the United States and Canada for over

20 years (Whittaker & Shelby 2002). The graphic representation, commonly referred to as an impact
acceptability curve, is used to describe optimum flows, ranges of tolerable flows, norm intensity, and
level of norm agreement (Shelby, Vaske, &, Donnelly 1996). The Potential for Conflict Index (PCI)
takes the graphic representation of social norms one step further by displaying information about
their central tendency, dispersion and form. In the Wild and Scenic Study, these techniques were
combined to describe the instream flow-whitewater recreation relationship for four segments of the
Upper Colorado River. Further details of these methods and results are presented in Appendix J.

For areas of the Colorado River Basin that were not part of the survey, expert opinion from
guidebooks supplemented with input from Colorado River Outfitters Association and American
Whitewater was utilized for the analysis. This information is presented in Section 3.

2.8 Validation for Colorado River Mainstem

During the last few years site-specific data and habitat modeling has been conducted for the mainstem
of the Colorado River. Information from this modeling effort was used to compare the WFET flow-
ecology risk levels to site-specific habitat modeling. The site-specific data was obtained using a two-
dimensional habitat model applied at three locations (Miller and Swaim 2011). The comparison used

2-13
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data from the Weighted Usable Area (WUA) function for adult and juvenile rainbow and brown trout,
and adult flannelmouth sucker and hydrology at several locations.

The comparison for trout was completed as follows. Each flow level was converted to habitat area
using the WUA function for each species and life stage. The habitat area for each specific flow was then
compared to the maximum habitat area at the site for the specific species and life stage to calculate the
percent of maximum WUA. The value for each percent maximum WUA was compared to the WFET
Risk level. The comparison for flannelmouth sucker was completed the same as for trout and the
biomass for each risk level was compared to the percent maximum WUA. In both cases, results were
compared to assess if both models (WFET and two-dimensional habitat model) were indicating
similar levels of ecological risk as flows were reduced. Further information on methods and results of
the validation are presented in Appendix K.
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Section 3

Watershed Flow Evaluation Tool Results

3.1 Watershed Flow Evaluation Tool Results Overview

This section summarizes the results of the hydrologic metrics analysis, geomorphic analysis,
validation efforts, flow-ecology risk mapping, and recreation analysis. For the hydrologic metrics the
difference between baseline and current condition flows are presented graphically. As discussed in
Section 2, these metrics are presented because the flow-ecology relationships do not represent the
entire hydrograph and the Colorado Basin Roundtable wanted some understanding of hydrologic
changes in the basin. It should be noted that the ecological risks of these flow changes are unknown at
this time except for the hydrologic metrics that have an associated flow-ecology curve as described in
Section 2 of this report. For the geomorphic analysis, a summary of the results are presented in
graphical form. The validation efforts comparing the WFET results for trout and warm water fish with
efforts completed on the Colorado River mainstem are summarized. Flow-ecology risk mapping for
trout, warm water fish, and riparian are summarized graphically. Finally, recreation information for
the major recreation reaches in the basin is summarized including a usable days analysis.

3.2 Hydrologic Metrics

As was discussed in Section 2, the CDSS StateMod model was used to develop baseline and current
conditions hydrology throughout the basin. Using information developed from StateMod, the
difference between baseline and current conditions was calculated for the following hydrologic
metrics:

* Mean annual flow

= Mean August flow

= Mean September flow

= Mean January flow

*= Mean annual peak daily flow
= 2-year flood flow

3.2.1 Mean Annual Flow

Figure 3-1 at the end of this section shows the results for mean annual flow. This figure presents
results for the entire Colorado River Basin in Colorado. StateMod nodes with a higher difference
between baseline and current flow conditions are shown in purple. Nodes with a moderate change
between baseline and current flow conditions are show in brown and tan colors. Off-white colored
nodes indicated areas with a lower difference between baseline and current flow conditions. Water
districts with the most nodes in the highest flow alteration category (<-50 percent) are water districts
51 (Upper Colorado/Fraser Rivers) and 72 (Lower Colorado River). Additionally, the water districts
with the highest numbers of locations with flow alterations in the lowest flow alteration category
(>-10 percent) are water districts 39 and 36. Following is a brief summary of mean annual flow results
in each water district. Water District specific maps are provided in Appendix L.

3-1
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= Blue River Basin - Water District 36: StateMod nodes with the highest amount of alteration are
below Dillon Reservoir and nodes with lower amount of alteration are found in the upper part
of the district.

= Eagle River Basin - Water District 37: StateMod nodes with highest amount of alteration are in
the headwaters and nodes with lower amount of alteration are found in the lower part of the
district.

* Roaring Fork River Basin - Water District 38: StateMod nodes with the highest amount of
alteration are spread throughout the watershed.

= Rifle/Elk/Parachute Creeks — Water District 39: StateMod nodes with the highest amount of
alteration are along the Colorado River mainstem and nodes with lower amount of alteration
are found in the upper parts of the watershed.

= Divide Creek — Water District 45: StateMod nodes with the highest amount of alteration are
along the Colorado River mainstem and nodes with lower amount of alteration are in the
upper parts of the watershed.

* Muddy/Troublesome Creeks - Water District 50: StateMod nodes with the highest amount of
alteration are in the lower portion of the watershed and nodes lower amount of alteration are
in the upper part of the watershed.

= Upper Colorado/Fraser Rivers - Water District 51: StateMod nodes with the highest amount
of alteration are located in the headwaters of this watershed.

= Piney/Cottonwood Creeks - Water District 52: In this watershed there are too few StateMod
nodes to identify any patterns.

*= Tributaries North of Colorado River - Water District 53: StateMod nodes with the most
amount of alteration are highest along the mainstem of the Colorado River.

= Roan Creek Basin - Water District 70: In this watershed there are too few StateMod nodes to
identify any patterns.

= Lower Colorado River - Water District 72: StateMod nodes with the highest amount of
alteration are located along Plateau Creek.

3.2.2 Mean August Flow

Figure 3-2 at the end of this section shows the results for mean August flow. This figure presents
results for the Upper Colorado River Basin in Colorado. StateMod nodes with a higher difference
between baseline and current flow conditions are shown in purple. Nodes with a moderate change
between baseline and current flow conditions are shown in brown and tan colors. Off-white colored
nodes indicated areas with a lower difference between baseline and current flow conditions. Water
districts with the most nodes in the highest flow alteration category (<-35 percent) are water districts
50 (Muddy/Troublesome Creeks) and 51 (Upper Colorado/Fraser Rivers). Additionally, the water
districts with the highest amount of locations with flow alterations in the lowest flow alteration
category (>-10 percent) are water districts 45 (Divide Creek) and 39 (Rifle/Elk/Parachute Creeks).
Following is a brief summary of mean August flow results in each water district. Water District specific
maps are provided in Appendix L.
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= Blue River Basin - Water District 36: StateMod nodes with the highest amount of alteration are
below Dillon Reservoir and nodes with lower amount of alteration are found in the upper part
of the district.

= Eagle River Basin - Water District 37: StateMod nodes with highest amount of alteration are in
the headwaters and nodes with lower amount of alteration are found along the mainstem of
the Eagle River.

* Roaring Fork River Basin - Water District 38: StateMod nodes with the highest amount of
alteration are located in the lower parts of the watershed.

= Rifle/Elk/Parachute Creeks — Water District 39: StateMod nodes with highest amount of
alteration are located in the tributaries to the Colorado River.

» Divide Creek - Water District 45: StateMod nodes with the highest amount of alteration are
located in the tributaries to the Colorado River.

= Muddy/Troublesome Creeks - Water District 50: StateMod nodes with the highest amount of
alteration are located along Muddy and Troublesome Creeks.

= Upper Colorado/Fraser Rivers - Water District 51: StateMod nodes with the highest amount
of alteration are in the headwaters of the watershed.

= Piney/Cottonwood Creeks - Water District 52: In this watershed there are too few StateMod
nodes to identify any patterns.

* Tributaries North of Colorado River - Water District 53: In this watershed StateMod nodes
with highest amount of alteration are found throughout the watershed.

= Roan Creek Basin - Water District 70: In this watershed there are too few StateMod nodes to
identify any patterns.

= Lower Colorado River - Water District 72: StateMod nodes with the highest amount of
alteration are found along Plateau Creek.

3.2.3 Mean September Flow

Figure 3-3 at the end of this section shows the results for mean September flow. This figure presents
results for the entire Colorado River Basin in Colorado. StateMod nodes with a higher difference
between baseline and current flow conditions are shown in purple. Nodes with a moderate change
between baseline and current flow conditions are shown in brown and tan colors. Off-white colored
nodes indicated areas with a lower difference between baseline and current flow conditions. Water
districts with the most nodes in the highest flow alteration category (<-35 percent) are water districts
50 (Muddy/Troublesome Creeks) and 51 (Upper Colorado/Fraser Rivers). Additionally, the water
districts with the highest amount of locations with flow alterations in the lowest flow alteration
category (>-10 percent) are water districts 45 (Divide Creek) and 36 (Blue River Basin). Following is a
brief summary of mean September flow results in each water district. Water District specific maps are
provided in Appendix L.
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= Blue River Basin - Water District 36: Nodes with the highest amount of alteration are located
below Dillon Reservoir and those with lower amount of alteration are located in the upper
portions of the watershed.

» Eagle River Basin - Water District 37: Nodes with the highest amount of alteration are located
in some of the lower tributaries in the watershed and the remaining nodes are minimally
altered.

* Roaring Fork River Basin - Water District 38: Nodes with the highest amount of alteration are
located in the lower part of the watershed.

= Rifle/Elk/Parachute Creeks — Water District 39: The majority of nodes in the watershed are
minimally altered.

= Divide Creek — Water District 45: The majority of nodes in the watershed are minimally
altered.

* Muddy/Troublesome Creeks - Water District 50: Nodes with the highest amount of alteration
are located along Muddy and Troublesome Creeks.

= Upper Colorado/Fraser Rivers - Water District 51: The majority of nodes in the water have
higher alteration.

= Piney/Cottonwood Creeks - Water District 52: In this watershed there are too few StateMod
nodes to identify any patterns.

* Tributaries North of Colorado River - Water District 53: Nodes along the Colorado River
mainstem have the highest amount of alteration.

= Roan Creek Basin - Water District 70: In this watershed there are too few StateMod nodes to
identify any patterns.

= Lower Colorado River - Water District 72: Nodes with the highest amount of alteration are
located along Plateau Creek.

3.2.4 Mean January Flow

Figure 3-4 at the end of this section shows the results for mean January flow. This figure presents
results for the entire Colorado River Basin in Colorado. StateMod nodes with a higher difference
between baseline and current flow conditions are shown in purple. Nodes with a moderate change
between baseline and current flow conditions are shown in brown and tan colors. Off-white colored
nodes indicated areas with a lower difference between baseline and current flow conditions. Water
districts with the most nodes in the highest flow alteration category (<-20 percent) are water districts
51 (Upper Colorado/Fraser Rivers) and 72 (Lower Colorado River). Additionally, the water districts
with the highest amount of locations with flow alterations in the lowest flow alteration category
(>40 percent) are water districts 50 (Muddy/Troublesome Creeks) and 39 (Rifle/Elk/Parachute
Creeks). Following is a brief summary of mean January flow results in each water district. Water
District specific maps are provided in Appendix L.
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= Blue River Basin - Water District 36: Nodes with the highest amount of alteration are located
below Dillon Reservoir and those with lower amount of alteration are located in the upper
portions of the watershed.

» Eagle River Basin - Water District 37: Nodes with the highest amount of alteration are located
in the headwaters.

* Roaring Fork River Basin - Water District 38: Nodes with the highest amount of alteration are
located in headwaters in the basin.

= Rifle/Elk/Parachute Creeks — Water District 39: Nodes with the highest amount of alteration
are located on the tributaries in the basin and the least altered nodes are located along the
Colorado River mainstem.

» Divide Creek - Water District 45: Nodes with the highest amount of alteration are located on
the tributaries in the basin and the least altered nodes are located along the Colorado River
mainstem.

*=  Muddy/Troublesome Creeks - Water District 50: The nodes with the highest amount of
alteration are located along Troublesome Creek.

= Upper Colorado/Fraser Rivers - Water District 51: The nodes with highest amount of
alteration are in the headwaters in the basin.

* Piney/Cottonwood Creeks - Water District 52: In this watershed there are too few StateMod
nodes to identify any patterns.

= Tributaries North of Colorado River - Water District 53: For this basin the location of nodes
with the highest amount of alteration are located in the tributaries and not along the Colorado
River mainstem.

= Roan Creek Basin - Water District 70: In this watershed there are too few StateMod nodes to
identify any patterns.

= Lower Colorado River - Water District 72: The nodes with the highest amount of alteration in
this watershed are located along Plateau Creek.

3.2.5 One-day Maximum Flow

Figure 3-5 at the end of this section shows the results for the one-day maximum flow. This figure
presents results for the entire Colorado River Basin in Colorado. StateMod nodes with a higher
difference between baseline and current flow conditions are shown in purple. Nodes with a moderate
change between baseline and current flow conditions are shown in brown and tan colors. Off-white
colored nodes indicated areas with a lower difference between baseline and current flow conditions.
Water districts with the most nodes in the highest flow alteration category (<-34 percent) are water
districts 45 (Divide creek) and 53 (Tributaries North of Colorado River). Additionally, the water
district with the highest amount of locations with flow alterations in the lowest flow alteration
category (>-10 percent) is water districts 39 (Rifle/Elk/Parachute Creeks). Following is a brief
summary of the one-day maximum flow results in each water district. Water District specific maps are
provided in Appendix L.
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= Blue River Basin - Water District 36: Nodes with the highest amount of alteration are located
below Dillon Reservoir.

= Eagle River Basin - Water District 37: Nodes with the highest amount of alteration are located
in the upper portions of the watershed.

» Roaring Fork River Basin - Water District 38: Nodes with the highest amount of alteration are
located along the mainstem of the Roaring Fork River.

= Rifle/Elk/Parachute Creeks - Water District 39: Nodes with the highest amount of alteration
are located along the Colorado River mainstem.

= Divide Creek — Water District 45: Nodes with the highest amount of alteration are located
along the Colorado River mainstem.

* Muddy/Troublesome Creeks - Water District 50: Nodes with the highest amount of alteration
are located along Troublesome Creek.

= Upper Colorado/Fraser Rivers - Water District 51: Nodes with higher alteration are located in
the lower portion of the watershed.

= Piney/Cottonwood Creeks - Water District 52: In this watershed there are too few StateMod
nodes to identify any patterns.

* Tributaries North of Colorado River - Water District 53: Nodes with the highest amount of
alteration are located along the Colorado River mainstem.

= Roan Creek Basin — Water District 70: In this watershed there are too few StateMod nodes to
identify any patterns.

= Lower Colorado River - Water District 72: Nodes along the Plateau Creek mainstem have
nodes with the highest amount of altered nodes.

3.2.6 Two-year Flood Flow

Figure 3-6 at the end of this section shows the results for the two-year flood flow. This figure presents
results for the entire Colorado River Basin in Colorado. StateMod nodes with a higher difference
between baseline and current flow conditions are shown in purple. Nodes with a moderate change
between baseline and current flow conditions are shown in brown and tan colors. Off-white colored
nodes indicated areas with a lower difference between baseline and current flow conditions. Water
districts with the most nodes in the highest flow alteration category (<-35 percent) are water districts
53 (Tributaries North of Colorado River) and 72 (Lower Colorado River). Additionally, the water
district with the highest amount of locations with flow alterations in the lowest flow alteration
category (>-10 percent) are water districts 38 (Roaring Fork River Basin) and 45 (Divide Creek).
Following is a brief summary of the 2-year flow results in each water district. Water District specific
maps are provided in Appendix L.

= Blue River Basin - Water District 36: Nodes with the highest amount of alteration are located
below Dillon Reservoir.
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» Eagle River Basin - Water District 37: Nodes with the highest amount of alteration are located
in the upper part of the basin.

*= Roaring Fork River Basin - Water District 38: Nodes with the highest amount of alteration
occur along the Roaring Fork River and Fryingpan River.

= Rifle/Elk/Parachute Creeks — Water District 39: In this basin, the nodes with the highest
amount of alteration are located along the Colorado River mainstem.

= Divide Creek — Water District 45: In this basin, the nodes with the highest amount of alteration
are located along the Colorado River mainstem.

* Muddy/Troublesome Creeks - Water District 50: Nodes with the highest amount of alteration
in this watershed are located along Troublesome Creeks.

= Upper Colorado/Fraser Rivers - Water District 51: Nodes with the highest amount of
alteration are located in the lower portion of the watershed.

» Piney/Cottonwood Creeks - Water District 52: In this watershed there are too few StateMod
nodes to identify any patterns.

* Tributaries North of Colorado River District 53: Nodes along the Colorado mainstem in this
watershed have the highest alteration.

* Roan Creek Basin - District 70: In this watershed there are too few StateMod nodes to identify
any patterns.

= Lower Colorado River - Water District 72: In this watershed, nodes with higher alteration are
located along Plateau Creek.

3.3 Geomorphic Subclassification

Figure 3-7 shows the results of the geomorphic subclassification. Each of the geomorphic subclasses is
displayed as a different color on this map. Full results are summarized in Appendix E. The results from
this effort were used in the warm water fish and riparian vegetation flow-ecology risk mapping efforts
as described in Section 2.

3.4 Validation Results

As discussed in Section 2, site-specific data collection and detailed habitat modeling have been
conducted for the mainstem of the Colorado River. Information from this modeling effort was used to
compare the WFET results in the same stretch of the Colorado River to compare how the WFET flow-
ecology risk levels compare to the habitat modeling based on site-specific data. The site-specific
analyses were performed using a two dimensional habitat model (2D model) applied at three
locations (Miller and Swaim 2011). The comparisons used data from the WUA function for adult and
juvenile rainbow and brown trout, and adult flannelmouth sucker and hydrology at several locations
for several discharge levels.

Details of the validation effort are summarized in Appendix K. Conclusions from the validation effort
are as follows:
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* Ingeneral, the WFET trout model corresponds with the adult trout habitat predicted by
the site-specific model.

= The juvenile trout habitat predicted by the site-specific model does not correspond with
the WFET risk values.

» The warmwater WFET model corresponds with the habitat area predicted by the
flannelmouth sucker site-specific values. Correspondence increases in the downstream
sections of the river.

3.5 Flow-Ecology Risk Mapping Results

In this section, the flow-ecology risk mapping results for trout, warm water fish, and riparian
vegetation attributes are summarized. As discussed in Section 2, the flow-ecology metric for trout and
warm water fish are based on low-flow metrics that occur in late summer and fall. For unconfined
geomorphic settings, the riparian flow-ecology metric is based on a 90-day max flow metric that
occurs during wet years and for confined settings, the flow-ecology metric is based on a one-day
maximum over the full period of record.

3.5.1 Flow-Ecology Risk Summary

Summary maps (Figures 3-8 through 3-11) were used to assess the flow-ecology risk for all attributes
- trout, warm water fish, and riparian - at each node StateMod location. Attributes are represented by
a different symbol and color across all maps. The summary maps also outline water quality and
habitat concerns that were summarized by the committee during Phase I Nonconsumptive Needs
Assessment mapping efforts. These concerns are located in call-out boxes for each applicable water
district.

Figure 3-8 shows the high flow-ecology risk locations, including nodes with high/very high trout, high
warm water fish, and very high riparian flow-ecology risk. The attribute with largest amount of high
risk flow-ecology relationship nodes is riparian recruitment (unconfined geomorphic settings)
followed by trout. Figure 3-9 is a summary of moderate trout and warm water fish flow-ecology risk
and high riparian flow-ecology risk. The attribute with the most nodes with moderate flow-ecology
risk is riparian abundance (unconfined geomorphic settings). Trout, riparian recruitment (unconfined
geomorphic settings), and riparian in confined settings have nearly the same number of moderate
flow-ecology risk nodes. A summary of minimal risk locations is shown in Figure 3-10 and includes
minimal trout and warm water fish flow-ecology risk and moderate riparian flow-ecology risk. Trout
and riparian abundance (unconfined geomorphic settings) have the majority of minimal flow-ecology
risk nodes. Finally, Figure 3-11 is a summary of low flow-ecology risk locations for trout, warm water
fish and riparian vegetation attributes. The majority of low-flow ecology risk nodes are trout and
warm water fish.

3.5.2 Trout Flow-Ecology Risk Mapping Results

Figure 3-12 displays the results for the trout flow-ecology mapping. Nodes with lower risk of limiting
trout numbers are shown in green or blue. Nodes with higher risk of limiting trout numbers are
shown in red or orange. Water districts with the most nodes classed as high risk are water districts 45
(Divide Creek) and 72 (Lower Colorado River). Additionally, the water district with the least nodes
classed as low risk are water districts 36 (Blue River Basin) and 38 (Roaring Fork River Basin).
Following is a brief summary of the trout flow-ecology risks for each water district. Water District
specific maps are provided in Appendix L.
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* Blue River Basin - Water District 36: The majority of nodes in this watershed have lower flow-
ecology risk for trout.

= Eagle River Basin - Water District 37: The majority of nodes in this watershed have lower
flow-ecology risk for trout.

* Roaring Fork River Basin - Water District 38: The majority of nodes in this watershed have
lower flow-ecology risk for trout except for nodes along Cattle Creek, Fourmile Creek, and
Thompson Creek.

= Rifle/Elk/Parachute Creeks — Water District 39: The majority of nodes in this watershed have
lower flow-ecology risk for trout.

= Divide Creek — Water District 45: The majority of the nodes in the tributaries of this
watershed have moderate and high flow-ecology risk for trout.

*  Muddy/Troublesome Creeks - Water District 50: The majority of the nodes in this watershed
have moderate and high flow-ecology risk for trout.

= Upper Colorado/Fraser Rivers - Water District 51: The majority of the nodes in the upper part
of the watershed have lower flow-ecology risk for trout. In the lower reaches of the
watershed, the majority of nodes have a moderate flow-ecology risk for trout.

= Piney/Cottonwood Creeks - Water District 52: There are limited nodes in this watershed, but
they have moderate to high flow-ecology risk for trout.

* Tributaries North of Colorado River - Water District 53: The majority of nodes in this
watershed have lower flow-ecology risk for trout except for nodes along Rock Creek, Red Dirt
Creek, and Sweetwater Creek.

* Roan Creek Basin - Water District 70: The nodes in the watershed have low flow-ecology risk
for trout.

= Lower Colorado River - Water District 72: The nodes in the upper portions of the watershed
have higher flow-ecology risk and those in the lower portion of the basin have minimal to
moderate flow-ecology risk.

3.5.3 Warm Water Fish Results

Figure 3-13 displays the results for the warm water fish flow-ecology mapping. Nodes with lower risk
of reduced fish biomass are shown in green or blue and nodes with higher risk of reduced fish biomass
are shown in red or orange. Water districts with the most nodes classed as high risk are water
districts 53 (Tributaries North of Colorado River) and 72 (Lower Colorado River). Additionally, the
water district with the least nodes classed as low risk are water districts 37 (Eagle River Basin) and 38
(Roaring Fork River Basin). Following is a brief summary of the warm water fish flow-ecology risks for
each water district. Water District specific maps are provided in Appendix L.

= Blue River Basin - Water District 36: The warm water fish metric does not apply to any nodes.

= Eagle River Basin - Water District 37: The majority of the nodes have a low risk for warm
water fish.
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* Roaring Fork River Basin - Water District 38: The warm water fish metric applies to few
nodes. Where it does apply, the nodes have low to minimal flow-ecology risk for warm water
fish.

= Rifle/Elk/Parachute Creeks — Water District 39: The majority of the nodes have a low to
minimal risk for warm water fish. A few nodes have moderate to high risk.

= Divide Creek - Water District 45: A majority of the nodes have a low flow-ecology risk for
warm water fish. A few nodes have a moderate to high risk.

* Muddy/Troublesome Creeks - Water District 50: The warm water fish metric does not apply
to any nodes.

= Upper Colorado/Fraser Rivers - Water District 51: The warm water fish metric does not apply
to any nodes.

= Piney/Cottonwood Creeks - Water District 52: The warm water fish metric does not apply to
any nodes.

*= Tributaries North of Colorado River — Water District 53: The warm water fish metric applies
to few nodes. Where it does apply, most nodes have low to minimal flow-ecology risk for
warm water fish. Some nodes have a moderate to high risk.

= Roan Creek Basin — Water District 70: Low, minimal, and moderate flow-ecology risk.

= Lower Colorado River - Water District 72: A majority of the nodes have a low flow-ecology
risk. There are also a few minimal and moderate to high flow-ecology risk nodes.

3.5.4 Riparian Vegetation Results

Figure 3-14 displays the results for the riparian vegetation flow-ecology risk mapping that include an
assessment of cottonwood in unconfined and confined settings. Cottonwood flow-ecology risk in
unconfined settings is based on the assessment of cottonwood recruitment and abundance. Nodes
with lower flow-ecology risk are shown in green or yellow and nodes with higher flow-ecology risk
are shown in orange or red. Water district 51 (Upper Colorado/Fraser Rivers) has the highest amount
of unconfined locations with higher flow-ecology risk. Water districts 38 (Roaring Fork River Basin)
and 72 (Lower Colorado River) have the highest amount of confined locations with a higher flow-
ecology risk. Additionally, water district 37 (Eagle River Basin) has the highest amount of unconfined
locations with a lower flow-ecology risk. Water district 51 (Upper Colorado/Fraser Rivers) also has
the highest amount of unconfined-abundance locations with a lower flow-ecology risk and water
district 38 (Roaring Fork River Basin) has a higher amount of unconfined-abundance locations with a
lower flow-ecology risk. Following is a brief summary of the riparian flow-ecology risks for each water
district. Water District specific maps are provided in Appendix L. In addition, Appendix M provides a
pictorial guide to riparian changes following flow alteration. During the study, there were many
discussions on how changes in the riparian community may change due to flow alteration and this
appendix provides an illustration to the types of change that could occur in the future.

» Blue River Basin - Water District 36: A majority of nodes for unconfined settings have a low
and moderate flow-ecology risk for abundance and recruitment, respectively. Two nodes have
a moderate flow-ecology risk for cottonwood in unconfined settings.
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= Eagle River Basin - Water District 37: A majority of nodes for unconfined settings have a low
to moderate flow-ecology risk, while a few nodes have a high to very high flow-ecology risk.
Most of the nodes have a low flow-ecology risk for cottonwood in confined settings, while a
few have moderate and very high flow-ecology risk.

= Roaring Fork River Basin - Water District 38: Most nodes range from low to moderate and
moderate to very high flow-ecology risk for abundance and recruitment, respectively. Nodes
with a high flow-ecology risk for abundance are located on the Roaring Fork mainstem until
the confluence with the Crystal River. Nodes range from low to very high flow-ecology risk for
cottonwood in confined settings.

= Rifle/Elk/Parachute Creeks — Water District 39: A majority of nodes have a low to moderate
flow-ecology risk for abundance and recruitment range. High flow-ecology risk for abundance
occurs on the Colorado mainstem. For a majority of the nodes, the method for cottonwood in
confined settings does not apply.

= Divide Creek — Water District 45: A majority of nodes have a high and very high flow-ecology
risk for cottonwood abundance and recruitment, respectively. The flow-metric does not apply
to nodes on tributaries, but the Colorado mainstem has a high flow-ecology risk for
abundance. Node flow-ecology risk for cottonwood in confined settings range from low to
high.

* Muddy/Troublesome Creeks - Water District 50: Flow-ecology risk for abundance and
recruitment range from low to high for cottonwood abundance and moderate to very high for
cottonwood recruitment. For a majority of the nodes, the cottonwood in confined settings flow
metric does not apply. Where the metric does apply, flow-ecology risk is low.

= Upper Colorado/Fraser Rivers - Water District 51: Flow-ecology risk for abundance and
recruitment range from low to very high. Cottonwood abundance upstream from the
confluence of Williams Fork has a high to very high flow-ecology risk. For a majority of the
nodes, the method for cottonwood in confined settings does not apply. Where the metric does
apply, flow-ecology risk ranges from low to very high.

= Piney/Cottonwood Creeks - Water District 52: The flow-ecology risk for abundance is low and
high, for recruitment is moderate and very high, and for cottonwood in confined settings is
moderate. There are only three nodes in this water district.

*= Tributaries North of Colorado River - Water District 53: A majority of nodes have a high flow-
ecology risk for cottonwood abundance and a very high flow-ecology risk for recruitment
along the Colorado mainstem. For a majority of the nodes, the cottonwood in confined settings
does not apply. Where the metric does apply, flow-ecology risk ranges from low to high.

* Roan Creek Basin - Water District 70: There are few nodes in this water district. The flow-
ecology risk for abundance ranges from low to high and for recruitment ranges from
moderate to very high. For a majority of the nodes, the cottonwood method for confined
settings does not apply. Where the metric does apply, flow-ecology risk is low.

» Lower Colorado River - Water District 72: A majority of nodes have a high flow-ecology risk
for cottonwood abundance and a very high flow-ecology risk for recruitment. Flow-ecology

3-11

C:\cdmxm\epsoncj\d0773916\Colorado Basin WFET Final Report.docx




AW and CROA -3
Section 3 e Watershed Flow Evaluation Tool Results

risk for abundance appears to be higher downstream. The cottonwood method for confined
settings does not apply to any nodes.

3.6 Recreation Flow Relationship Results

For recreation analysis, information was collected for the major recreation segments across the basin.
The major recreation segments are shown in Figure 3-15 and information about each of the segments
is described in Table 3-1, which includes:

= Reach difficulty, length, and gradient;

= The types of users that utilize the reach for recreation;

= The season that the reach is used;

= The number of users that typically use the reach during the year; and

» The flow ranges that support recreation use in the segment based on survey work completed
by American Whitewater and expert opinion.

For each of the reaches in Table 3-1, a usable days analysis was completed as described in Section 2.
The usable days analysis utilizes the flow ranges presented in Table 3-1 and compares this
information to historic hydrology to estimate the amount of usable days for whitewater recreation for
a given recreation reach. The usable days analysis is presented in Figures 3-16 through 3-43 at the
end of this section. Each figure is summarized below.

Colorado River

*=  3-16 (Hot Sulphur Springs to Byers Canyon). Useable days analysis indicates usable days likely
to occur for low flow range during April to August; for standard flow range during May to July.
Steam flow peaks in late may for this river reach.

= 3-17 (Gore Canyon). Usable days analysis shows usable days likely to occur for low flow range
during all months of the year except February, for standard flow range during March to
November, and high flow range during April to September. Historical streamflow peaks in
late-May and again in late-June.

»= 3-18 (Pumphouse to State Bridge). Usable days analysis indicates usable days likely to occur
for low flow range for all months of the year except January, for standard flow range during
April to October, and high flow range during May through August. Historical streamflow peaks
in late May and again in mid-June.

= 3-19 (State Bridge to Burns). Usable days analysis indicates usable days likely to occur for low
flow range for all months during the year, for standard flow range during March to November,
and high flow range during April to August. Historical streamflow peaks in mid-May.

= 3-20 (Burns to Dotsero). Usable days analysis indicates usable days likely to occur for low
flow range for all months of the year, for standard flow range during March to October, and
high flow range during May to July. Historical streamflow peaks in mid-May.
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3-21 (Hanging Lake Exit to Shoshone Power Plant Exit). Usable days analysis shows usable
days likely to occur for low flow range year-round and for standard flow range from April to
October. Historical peak flow occurs in mid-to late-May.

3-22 (Shoshone Power Plant to Grizzly Creek). Useable days analysis indicates usable days
likely to occur for low flow range year-round, for standard flow range from April to October,
and for high flow range from April to August. Streamflow historically peaks in mid to late May.

3-23 (Grizzly Creek to Two Rivers Park). Usable days analysis indicates usable days likely to
occur for low flow range year-round, for standard flow range from March to October, and high
flow range during May to July. Streamflow historically peaks in mid to late May.

3-24 (Two Rivers Park to Silt Takeout). Usable days analysis shows usable days likely to occur
year round for low flow range and for standard blow range during April to October.
Historically, streamflow peaks in mid to late May.

3-25 (Big Sur). Usable days analysis indicates usable days likely to occur for low flow range
and standard flow range during May to July and for standard flow range in June. Streamflow
peaks in mid to late May.

3-26 (Loma Launch to Westwater Launch). Usable days analysis shows usable days likely to
occur for low flow range during all months of the year and for standard flow range during
April through August. Historical streamflow peaks in mid to late May.

Fraser River

3-27 (Tabernash to Granby). Usable days analysis indicates usable days likely to occur for low
and standard flow range during May to July. Historic streamflow peaks in mid-June.

Williams Fork

3-28 (Horseshoe Campground to Reservoir). Usable days analysis indicates usable days likely
to occur for low flow range from April to August and for standard flow range during May and
June. Historic streamflow peaks in June.

Blue River

3-29 (Breckenridge Town Run). Useable days analysis indicates usable days likely to occur for
low flow range from April through October and for standard flow range during May to
September. Peak flow historically occurs mid-May through mid-June.

3-30 (Campground to FR 2400). Useable days analysis indicates usable days likely to occur for
low flow range and standard flow range from May through September. Streamflow historically
peaks in June.

3-31 (Green Mountain Reservoir to Spring Creek and Lower Blue River to Confluence with
Colorado River). Useable days analysis shows usable days likely to occur for low flow range
from May to October and for standard flow range from May to August. Historic streamflow
peaks in June.
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Rock Creek

= 3-32 (Gore Pass to Highway 131). Useable days analysis indicates usable days likely to occur
for low flow range during April to May and for standard flow range during May. Streamflow
historically peaks in May.

Homestake Creek

= 3-33 (Homestake Creek). Useable days analysis shows usable days likely to occur for low flow
range during May to August. Steamflow historically peaks in May.

Cross Creek

= 3-34 (Cross Creek). Useable days analysis indicates usable days likely to occur for low flow
and standard flow range during May through July. Streamflow historically peaks in late-May.

Gore Creek

»= 3-35 (Gore Creek-Vail Town Run). Useable days analysis indicates usable days likely to occur
for low flow range during May to July. Historic streamflow peaks in May.

Eagle River

= 3-36 (Eagle River (Forest Service Visitor Center to Riverbend Bus Stop) and Upper Eagle River
(Minturn Slalom Course)). Useable days analysis indicates usable days likely to occur for low
flow range during May to July. Streamflow historically peaks in May.

= 3-37 (Avon to Dotsero). Useable days analysis indicates usable days likely to occur for low
flow range during April through August and for standard flow range during May to July.
Streamflow historically peaks in May.

Piney River
= 3-38 (Piney Crossing to State Bridge). Useable days analysis indicates usable days likely to
occur for low flow range during May and June. Streamflow historically peaks in late-May to
June.

Roaring Fork
= 3-39 (Upper Roaring Fork through Aspen Town Run). Useable days analysis indicates usable
days likely to occur for low flow range during May to August and standard flow range from
May to July. Streamflow historically peaks during May and June.

= 3-42 (Weller Lake to Difficult Camp Ground). Useable days analysis indicates usable days
likely to occur for low flow range during May to August and standard flow range from May to
July. Streamflow historically peaks during June.

= 3-43 (Cemetery). Useable days analysis indicates usable days likely to occur for low flow
range during all months of the year and standard flow range from March to November.
Streamflow historically peaks during June.

Crystal River

*=  3-40 (Avalanche Creek to Narrows). Useable days analysis indicates usable days likely to
occur for low flow range during April to August and standard flow range from May to July.
Historic streamflow peaks during June.
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= 3-41 (Marble to Penny Hot Springs). Useable days analysis indicates usable days likely to
occur for low flow range during April to August and standard flow range from May to July.
Streamflow historically peaks during June.

3-15
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Figure 3-16

Colorado River (Hot Sulphur Springs to Hwy 40 Bridge (Byers Canyon))
Mean Number of Useable Days by Month (1975-2005)

mmm Average of Low Preferred (700 to 1,700 cfs) mmm Average of Standard Preferred (>1,700 cfs) Flow
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Figure 3-17
Colorado River (Gore Canyon)
Mean Number of Useable Days by Month (1975-2005)

mm Average of Low Preferred (750 to 1,050 cfs) B Average of Standard Preferred (1,050 to 2,000 cfs)
m Average of High Preferred (2,000 to 2,500 cfs) = Flow
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Figure 3-18
Colorado River (Pumphouse to State Bridge)
Mean Number of Useable Days by Month (1975-2005)

mmm Average of Low Preferred (900 to 1,500 cfs) mmm Average of Standard Preferred (1,500 to 3,500 cfs)
[ Average of High Preferred (3,500 to 5,800 cfs)

Flow
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Figure 3-19
Colorado River (State Bridge to Burns (Burns Hole))
Mean Number of Useable Days by Month (1975-2005)

mmm Average of Low Preferred (900 to 1,300 cfs) B Average of Standard Preferred (1,300 to 4,000 cfs)
i Average of High Preferred (4,000 to 7,400 cfs) = Flow
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Figure 3-20
Colorado River (Burns to Dotsero (Burns Canyon))
Mean Number of Useable Days by Month (1975-2005)

B Average of Low Preferred (800 to 1,400 cfs)

B Average of Standard Preferred (1,400 to 4,500 cfs)
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Figure 3-21
Colorado River (Hanging Lake Exit 125 (I-70) to Shoshone Power Plant Exit
123 (1-70) (Barrel Springs))

Mean Number of Useable Days by Month (1975-2005)

mmm Average of Low Preferred (900 to 1,900 cfs) mmm Average of Standard Preferred (>1,900 cfs) = Flow
Gage # 09070500
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Figure 3-22
Colorado River (Shoshone Power Plant, Exit 123 (I-70) to Grizzly Creek, Exit
121 (1-70) Shosone)) Non-Commercial
Mean Number of Useable Days by Month (1975-2005)

mmm Average of Low Preferred (1,000 to 1,900 cfs) mmm Average of Standard Preferred (1,900 to 4,900 cfs)

[ Average of High Preferred (4,900 to 9,400 cfs) Flow
Gage # 09070500
'/\ Mean Annual Usable Days (1975-2005): 223 days
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Figure 3-23
Colorado River (Grizzly Creek to Two Rivers Park)
Mean Number of Useable Days by Month (1975-2005)

mm Average of Low Preferred (1,250 to 1,800 cfs) B Average of Standard Preferred (1,800 to 5,500 cfs)
m Average of High Preferred (5,500 to 8,600 cfs) = Flow
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Figure 3-24
Colorado River (Two Rivers Park to Silt Takeout)
Mean Number of Useable Days by Month (1975-2005)
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Mean Number of Useable Days

Figure 3-25
Colorado River (Big Sur)
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Mean Number of Useable Days by Month (1975-2005)
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Figure 3-26
Colorado River (Loma Launch to Westwater Launch)
Mean Number of Useable Days by Month (1975-2005)
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Figure 3-27
Fraser River (Tabernash to Granby)
Mean Number of Useable Days by Month (1975-2005)
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Figure 3-28
Williams Fork (Horseshoe Campground to Reservoir)

Mean Number of Useable Days by Month (1975-2005)
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Mean Number of Useable Days by Month (1975-2005)
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Figure 3-29
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Blue River (Breckenridge Town Run)
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Figure 3-30

Blue River (Campground to FR 2400 (Upper Blue

Dillon to Green Mountain))

Mean Number of Useable Days by Month (1975-2005)
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Figure 3-31

Blue River (Green Mountain Reservoir to Spring Creek
(Green Mountain Canyon)) and Lower Blue River to Confluence with

Colorado River

Mean Number of Useable Days by Month (1975-2005)
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Figure 3-32
Rock Creek (Gore Pass to Highway 131)

Mean Number of Useable Days by Month (1975-2005)
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Figure 3-33
Homestake Creek

Mean Number of Useable Days by Month (1975-2005)
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Figure 3-34
Cross Creek

Mean Number of Useable Days by Month (1975-2005)
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Figure 3-35
Gore Creek (Vail Town Run)
Mean Number of Useable Days by Month (1975-2005)
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Figure 3-36
Eagle River (Forest Service Visitor Center to Riverbend Bus Stop) and Upper

Eagle River (Minturn Slalom Course)
Mean Number of Useable Days by Month (1990-2001)
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Figure 3-37
Eagle River (Avon to Dotsero)

Mean Number of Useable Days by Month (1975-2005)
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Figure 3-38

Piney River (Piney Crossing to State Bridge)
Mean Number of Useable Days by Month (1975-2005)
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Figure 3-39
Upper Roaring Fork (Lower Woody Creek Bridge to Rte. 82 Bridge (Toothache)
through Aspen Town Run (Slaughterhouse)
Mean Number of Useable Days by Month (1975-2005)
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Figure 3-40

Crystal River (Avalanche Creek to Avalanche Creek (Narrows))
Mean Number of Useable Days by Month (1975-2005)
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Figure 3-41

Crystal River (Marble to Penny Hot Springs (Meatgrinder))
Mean Number of Useable Days by Month (1975-2005)
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Figure 3-42

Upper Roaring Fork (Weller Lake to Difficult Camp Ground)

Mean Number of Useable Days by Month (1975-2005)
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Figure 3-43
Roaring Fork (Cemetery)
Mean Number of Useable Days by Month (1975-2005)
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Section 3 e Watershed Flow Evaluation Tool Results
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Section 4

Conclusions and Recommendations

4.1 Conclusions

Following are the conclusions for the Colorado Basin WFET Study based on the approach and results
presented in Sections 2 and 3 of this report:

Flow ecology relationships were developed for trout, warm water fish, and cottonwood
(riparian) attributes. These flow-ecology relationships could be utilized in the future to
provide a watershed scale understanding of changes in water management in the basin or
changes in the hydrology related to climate change.

The watershed scale, science-based maps of flow-related ecological risks throughout the
drainage correspond well with current understanding of impacts resulting from flow
management, as confirmed from quantitative site specific validation as well as qualitative
review from knowledgeable project stakeholders. However, there are individual locations
where WFET conclusions did not correspond with anecdotal information. The risks illustrated
on these maps represent current flow conditions as of 2005. This report does not assess risks
associated with future flow conditions projected following new water development projects
(e.g., Moffat, Windy Gap, or any project in the concept phase).

In general, across the entire Colorado River Basin, the majority of trout and warm water fish
locations examined indicate minimal to low flow-ecology risk. Conversely, the majority of
cottonwood locations examined indicate high to very high flow-ecology risk for riparian areas.
Note that conclusions for "warmwater fish" do apply to endangered fish in the 15-mile reach.
The endangered fish flow targets established by the Programmatic Biological Opinion are
generally not currently met for either high flows or baseflows.

Baseline information was developed for whitewater boating attributes. Whitewater recreation
information was summarized for 28 river segments in the basin. This segment by segment
summary describes the types of users, seasonal usage, and annual number of users if
available, and flow ranges associated with user surveys and expert opinion from guidebooks.
In addition, a usable days analysis was completed for each of the segments that can be utilized
in the future to understand how the amount of usable days may vary in the future due to
changes in water management.

The WFET and recreational analysis conducted during the study do not address every issue
affecting nonconsumptive outcomes. Flow-related decision-making should be embedded in a
framework of planning for all factors affecting these outcomes.

4-1
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Section 4 e Conclusions and Recommendations

4.2 Recommendations

Figure 4-1 below summarizes the Colorado Basin Roundtable's proposed next steps for
Nonconsumptive Project and Method implementation in the basin. The figure shows how the WFET
study can be used to further Nonconsumptive Project and Method implementation. The WFET study
results are important in addressing two key parts of the process outlined in Figure 4-1. First, study
results can help the roundtable identify if there is a nonconsumptive problem that needs to be
addressed, as the WFET study is a basin roundtable quantification study. Second, the WFET results
can assist the roundtable in identifying early on whether flow is a realistic as part of solving a
nonconsumptive problem.

Following is a summary of the process outlined in Figure 4-1:

4-2

The Colorado Basin Roundtable's Statewide Water Supply Initiative 2010 Basin report and
other studies provide a valuable starting point for addressing nonconsumptive needs. These
studies and reports include: nonconsumptive focus area maps, WFET study results, site-
specific quantification results, and project and methods information.

Using existing reports and studies, the basin roundtable can ask if there is a problem with the
current status of nonconsumptive attributes in specific waterbody, then:

If there is not a problem, the roundtable can answer if the waterbody's environmental or
recreational attributes are secure into the future. If the attributes are secure, this
information should be catalogued as part of the basin's project and method
implementation database. If there is not a problem for a given waterbody but the
attributes are not secure, agreements and policy mechanisms for long-term security of a
given attribute could be explored. Examples of a policy mechanism for protection includes
instream flow donations or voluntary flow agreements.

If there is a problem for a waterbody, there are three potential categories of actions to
address the problem - policy mechanisms as described above, habitat and water quality
related actions, and flow related actions. In some instances, the quantity of the flow
necessary may preclude flow from being a realistic part of the long-term solution and
other habitat mechanisms will need to be explored in lieu of or in combination with a flow
solution.

By using the steps above for a waterbody, specific implementation plans for the waterbody
can be outlined. The implementation plan could include information about what is needed to
address a given problem for a waterbody, cost estimates related to solutions, and timing for
implementation.
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Figure 4-1 Recommended Next Steps for Nonconsumptive Project
and Methods Implementation
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Section 4 e Conclusions and Recommendations

The Colorado Basin Roundtable Nonconsumptive Committee has used the process outlined above to
examine the environmental and recreational focus areas identified during the roundtables
nonconsumptive needs assessment. The results of this effort are summarized in Table 4-1. First, the
committee compared the results of the WFET study with the focus area mapping results and examined
whether the WFET study results confirm or provide additional information to the original focus
mapping effort. Next, the committee identified if the segment was at risk for flow and if so for what
attribute. Finally, if an attribute was at risk for flow the committee used the WFET results to identify
whether or not flow can realistically be part of the solution for addressing the attribute's problem. To
provide insight for this question, the committee identified the quantities of water that would be
needed to decrease the flow-ecology risk from a higher level to a minimal condition. The committee
recommends that it continue to use this matrix to further identify implementation mechanisms for its
nonconsumptive needs.

In addition, the committee recommends the following actions based on the WFET study results:

* Inthe near term, use the WFET in conjunction with the focus area map and the process
described above to identify strategies and implementation plans for long-term protections.

* Inthe medium and long term, use the WFET and recreational flow analysis results to analyze
scale and distribution of expected flow-related risk to nonconsumptive attributes resulting
from new development projects, a Compact call, and/or climate change.

= Utilize the WFET in Phase 2 of the Colorado River Water Availability Study to assess how
forecast flow changes affect nonconsumptive needs.

» Initiate and support efforts to advance understanding of the relationship between flow
management and both riparian vegetation and warmwater fish. Both of these aspects of river
ecology are understudied in Colorado, and our management of water for long-term river
health will improve as our understanding of flow-based ecological processes are better
understood.
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Table 4-1 Colorado Basin Attributes at Risk Data Matrix and WFET Results

Attributes At Risk - Prioritized
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Upper Blue Ensure adequate lake levels for Frisco Dillon lake levels not examined as
1 |Blue River .pp Dillon Reservoir X |Recreational boating (flatwater) [and Dillon Marinas July through Labor Denver Water No Not Applicable Not Applicable
River part of WFET study.
Day
o WEFET results indicate trout flow
Aquatic life impacted by trace metals R L For trout, If reach not protected,
R R . Keystone ecology risk at low/minimal . . )
B . Upstream of Dillon . L from abandoned mines and low flows |Improve winter flows and . identify mechanisms to protect .
2 |Blue River |Snake River . X X Recreational trout fishing L ) NWCOG [Snowmaking, [levels. Cottonwood and warm No . Not Applicable
Reservoir in winter, channel maintenance upstream source control N . reach. Perhaps retime to address
. M&I water fish WFET metrics do not R R
(sediment) . ) . winter issues could be addressed.
apply in this location.
WFET results indicate trout flow
Dillon ecology risk at low/minimal For trout, if reach not protected,
. . Dillon Dam to . Protect flows for fish; flows for fish are [Reservoir operational . 2y / . . ) P .
3 |[Blue River |Blue River ) X Gold medal fishery . . . K Reservoir levels. Cottonwood and warm No identify mechanisms to protect Not Applicable
Willow Creek related to operations at Dillon considerations N .
releases, M&I |water fish WFET metrics do not reach.
apply in this location.
WEFET results indicate trout and
. R . B Protect rec. flows for kayak/rafting Dillon N B
Between Harrigan Recreational boating (private and . . . cottonwood flow ecology risk at For trout and cottonwood, if reach
B B . June through July 4th, channel Reservoir operational Reservoir L ) N .
4 |Blue River [Blue River and South Rock X X [commercial) through July 4th, ) ) . . A ) UPCO low/minimal levels. Warm water No not protected, identify Not Applicable
L. L ) maintenance (sediment), fish/aquatic [considerations releases, ag . . R
Creek fishing, riparian habitat . X X fish WFET metric does not apply mechanisms to protect reach.
life needs diversions . ) .
in this location.
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. . ) Recreational boating (private and . L Note that significant habitat .
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Colorado pumpback, fish/aquatic life needs, fish WFET metric does not apply . )
) 3 . ) . through a large portion of this
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7 Upper Colorado Granby Reservoir to X X overwintering fish habitat, sediment transport, embeddedness, E, USFWS [CB-T, ag, local high levels. Warm wateﬁyﬁsh Yes X X considered; for cottonwood, increase; Cottonwood
Colorado  [River Windy Gap macroinvertebrates, fishing, cottonwood regeneration, 1950s |M&l WiET met;ic does not apply at magnitude of flows likely preclude |- >100,000 AF - May
riparian habitat overwintering fish habitat, this location PRl flow solution. to July increase 1in 3
macroinvertebrate habitat ) years (150% increase
over current flows)
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Table 4-1 Colorado Basin Attributes at Risk Data Matrix and WFET Results
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owel ipari itat; . . L . . mechanisms to protect reach. R .
14 Colorado Colorado Junction, Grand X X :ter subplies & accrete fines to banks, floodplain water fish in this area and high Yes X Al for p it " July increase 1in 3
Wi Ul Il lOWSs Tor lessening cottonwool
River Valley PP connection, fish/aquatic life needs, flow ecology risk for cottonwood f | sk & d lud years (~15% increase
IOW ecolo| risk wou reciude
selenium, water quality metrics. ) Y P . over current flows)
flow being part of the solution.
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Ranch Creek
. . Portions of Fraser WEFET results indicate trout flow
Tributaries, . . . . . . .
and Tributaries Sediment from road sanding, channel . . . ecology risk at low risk levels. For trout, if reach not protected,
Fraser, St. : o i R ) X _ |Flushing flows, sediment DW, ag, in- X R K "
15 |Fraser R affected by Moffat X X X Fish, riparian habitat maintenance (sediment), fish/aquatic E ; WFET cottonwood and warm No identify mechanisms to protect Not Applicable
Louis and . source removal basin M&I ) .
Vasquez and Meadow Creek life needs water fish metrics do not apply at reach.
q diversion system this location.
Creeks
Trout - 1000 AF -
August/September
WEFET results indicate trout and gust/Sep
. . . . ) For trout - flows could be annual average
. Fish, recreational boating Protect kayak flows in Fraser Canyon, . cottonwood flow ecology risk at X X
St. Louis Creek to . R . . DW, ag, in- . . considered; for cottonwood, increase; Cottonwood
16 |Fraser Fraser . X X X X |(seasonal kayaking), riparian channel maintenance (sediment), E ! high levels. Warm water fish Yes X X R R
Colorado River . . X basin M&I ) magnitude of flows likely preclude |- >30,000 AF - May to
habitat (temps too high)-for fish WFET metric does not apply at . . .
. . flow solution. July increase 1in 3
this location. .
years (100% increase
over current flows)
. . WEFET results indicate trout and
Concern about Climax discharge, . . ;
- - . . L Climax, cottonwood flow ecology risk at For trout and cottonwood, if reach
Williams  |Williams Fork (Upstream of § o X expanded WF collection system, Excellent fishery, riparian . o X N .
17 . - X X Excellent fishery, riparian habitat X . X 5 Williams Fork [low/minimal levels. Warm water No not protected, identify Not Applicable
Fork River Williams Fork Dam channel maintenance (sediment) fish  [habitat . X . R
. Extension, Ag |fish WFET metric does not apply mechanisms to protect reach.
affecting —_— X
in this location.
WEFET results indicate trout and
Reservoir operations affect prime cottonwood flow ecology risk at For trout and cottonwood, if reach
Williams  |Williams Fork [Williams Fork dam " ) P . P . &Y . N .
18 . . X X Excellent fishery fishery, channel maintenance Denver Water |low/minimal levels. Warm water No not protected, identify Not Applicable
Fork River to Colorado River . X . .
(sediment) & veg encroachment fish WFET metric does not apply mechanisms to protect reach.
in this location.
Metals source control,
. . releases from Eagle Park or WEFET results indicate trout and
303d listed for zinc, superfund cleanup, . N B
. . ) Homestake Creek Res. in cottonwood flow ecology risk at For trout and cottonwood, if reach
. Eagle Mine to L . . channel maintenance (sediment), L . N N
19 |Eagle Eagle River N X X X X X [Riparian habitat, fishing ) e above average years for low/minimal levels. Warm water No not protected, identify Not Applicable
Minturn fish/aquatic life impacts from water L . . R
) L metals dilution late fish WFET metric does not apply mechanisms to protect reach.
quality, kayaking in canyon ) . . .
March/April when res can in this location.
refill before June
Potential well field development,
channelized riparian corridor, i
South Fork of Enforce ISF, monitor . . .
21 |(Eagle . Camp Hale X X X groundwater recharge, wetland health, . C No CDSS nodes for this reach. No Not Applicable Not Applicable
Eagle River . aquatic and wetland health
base flows, wildlife food sources, loss
of habitat
Recreational boating (whitewater)
Recreational boating RICD Avon whitewater park, float
. . (whitewater), RICD Avon fishing, recreation flows for all Eagle . . .
22 [Eagle Eagle River  [Minturn to Avon X X X A RICD, Avon No CDSS nodes for this reach. No Not Applicable Not Applicable

whitewater park, float fishing, sit
kayak and other in lower reaches

River reaches, upstream water
diversions, water quality from Eagle
Mine (Homestake Reservoir)
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Low flows/high temp late summer,
temperature, low dissolved oxygen
.p L Yg WEFET results indicate trout and
- . . during the summer, Whirling disease 3 )
Boat fishing, recreational boating N cottonwood flow ecology risk at For trout and cottonwood, if reach
. . . L habitat and temperature exceedances, - . . "
23 |Eagle Eagle River [Avon to Wolcott X X X |(beginner kayaking), riparian A,B,C low/minimal levels. Warm water No not protected, identify Not Applicable
low summer flows/embeddedness, . . A
areas L ) fish WFET metric does not apply mechanisms to protect reach.
flows for equilibrium sediment . ) .
in this location.
transport, (Edwards segment), boat
fishing
WEFET results indicate trout,
. warm water fish, and cottonwood For trout, warm water fish and
Float boating, ISF set below natural low N L 3
. . R flow ecology risk at low/minimal cottonwood, if reach not .
24 |Eagle Eagle River [Wolcott to Dotsero X X X |Float boating flow occurrence even in 02 year, base C ) No . . . Not Applicable
. levels. Warm water fish WFET protected, identify mechanisms to
flows, temperature, tamarisk K N .
metric does not apply in this protect reach.
location.
Highway traction sand, 303(d) listed
for sediment, upstream of Gold Medal
reach, runoff constituents, increased o
Sediment impacts to fish, . R R R Encourage CDOT to WFET results indicate trout and
. . native slope erosion, sedimentation L ) . . .
Recreational boating (Class V o 3 maintain sediment basins cottonwood flow ecology risk at For trout and cottonwood, if reach
Black Gore/ " o . ) smothering riparian habitat, _ L . 3 .
25 |Eagle Vail Pass X X X boating in spring [realignment . to collect highway H low/minimal levels. Warm water No not protected, identify Not Applicable
Gore Creek ) encroachment of vegetation . X . .
grade control structures mile o maintenance waste fish WFET metric does not apply mechanisms to protect reach.
X establishing on aggraded channel X o .
marker 183-182.5]), aesthetics . _ R - materials. in this location.
sections, loss of fish habitat by filling of
pools, loss of macroinvertebrate
diversity and habitat
. L . Ensure ISF maintained, municipal WEFET results indicate trout and
Recreational boating in spring . . . . . .
(whit ter) de fishing i diversion and golf course dewatering RICD Vail cottonwood flow ecology risk at For trout and cottonwood, if reach
whitewater), wade fishing in . . . . N .
26 |Eagle Gore Creek |Vail X X fall Gold Medal fh . causes temp and algae problems in A,D |whitewater low/minimal levels. Warm water No not protected, identify Not Applicable
summer-fall Gold Medal fisheries, . X . R
theti gold medal trout stream, nutrients and park fish WFET metric does not apply mechanisms to protect reach.
aesthetics
sediments in this location.
Homestake WFET results indicate trout flow
Creek, Sopris ecology risk at low/minimal For trout, if reach not protected,
P Upper Homestake Creek tribs. 8y / . . ) P .
27 |Eagle Creek, and X X X levels. Cottonwood and warm No identify mechanisms to protect Not Applicable
. . dewatered N X
Missouri water fish WFET metrics do not reach.
Creek apply in this location.
Willow . .
Creek Potential reservoir development near
’ Cross Creek - potential diversion is just WEFET results indicate trout and
Turkey ) Flows needed to ensure N B
L . below wilderness boundary, threatens ) cottonwood flow ecology risk at For trout and cottonwood, if reach
Creek, Cross . Dilution flows for metals, impacts | .~ N sediment transport, L ) N .
28 |Eagle Red Cliff X X L dilution flows for 303(d) listed low/minimal levels. Warm water No not protected, identify Not Applicable
Creek, Eagle to aquatic life . enforce SWMPs for ) . )
. segments for metals, nps, Sediment, fish WFET metric does not apply mechanisms to protect reach.
River to Gore ) developers . . .
Creek lack of BMPs, sediment transport, nps in this location.
stormwater and minin,
Confluence €
Recreational boating (Class V
Homestake hitewat tion boati Upstream diversions reduce
. whitewater recreation boating on ) . .
29 [Eagle Creek, Cross |Red Cliff X s p. s . Recreation only area No Not Applicable Not Applicable
Creek Cross Creek and Homestake Creek [whitewater recreation in spring
in spring)
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Two Elk Minturn/Vail Ski Contribution to dilution flows for |Potential snowmaking diversions may [Maintain ISF, monitor . . .
30 |Eagle / X X 8 v o No CDSS nodes for this reach. No Not Applicable Not Applicable
Creek Mountain metals downstream threaten ISF, baseflows aquatic life
Potential Wolcott Rreservoir WEFET results indicate trout and
Recreational boating (Class IV development, agriculture nps, cottonwood flow ecology risk at For trout and cottonwood, if reach
32 [Eagle Alkali Creek |Near Wolcott X  [whitewater boating during spring [recreational boating (Class IV AB,C low/minimal levels. Warm water No not protected, identify Not Applicable
and later summer rain storms) whitewater boating during spring and fish WFET metric does not apply mechanisms to protect reach.
late summer rain storms) in this location.
R . WEFET results indicate trout,
Low flows, dewatering, vegetation . .
R warm water fish, and cottonwood For trout, warm water fish and
Gypsum Riparian habitat, fishi encroachment in channel, loss of i logy risk at low/minimal ttonwood, if reach not
ul iparian habitat, fishing, ) o low ecology risk at low/minima cottonw , if reacl .
33 |Eagle Ve Outside of Gypsum X X P . 8 habitat and wildlife food sources, C By . No ) N . Not Applicable
Creek aesthetics ) ) levels. Warm water fish WFET protected, identify mechanisms to
floodplain connection, groundwater i . .
metric does not apply in this protect reach.
recharge .
location.
Tributary off Brush . Reduce diversions- re-
Abrams Low flows, diversions,Class A Cutthroat . . .
34 |Eagle Creek Creek east of Town X X Class A Cutthroat Trout Trout locate diversion to Eagle BLM No CDSS nodes for this reach. No Not Applicable Not Applicable
of Eagle River
For trout, warm water fish and
cottonwood, if reach not
New York, o protected, identify mechanisms to
. WEFET results indicate trout flow
Lost Man, L . . Peak and baseflow issues throughout [Improve overall . . protect reach. No data for all of
. ) In the headwaters Riparian habitat, scenic values, . B . . ecology risk at low/minimal ) R
Roaring Lincoln, ) the year, riparian habitat, scenic Independence Pass Twin Lakes these streams with the exception .
36 of the Roaring Fork X X X groundwater recharge, boreal . . ) A levels. Cottonwood and warm No ) Not Applicable
Fork Tabor, ) ) values, groundwater recharge, boreal |diversions and overall Fry- diversions ) . of Lincoln Creek and August flows
tributaries toad ) water fish WFET metrics do not
Brooklyn toad Ark operations a0y in this location are altered by 53%. The only
1 I on.
Creeks pRly thing that protects Lincoln Creek
is the Cameo call which calls out
the IPTDS.
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Roaring Fork at Aspen Gage greatest
alteration is in the spring peak flow
and summer baseflow (May -54%, June
-67%, July -70%, August -38%)
alteration is greater closer to
diversion. Reduced frequency of
flooding in the North Star Preserve
Willow carr, riparian habitat (rare |area affects groundwater for municipal
t: iparian f ts, high ater s ly to the City of Aspen (via |Improve overall operation WFET results indicate trout flow .
mon. ane rlparlan. oreé A W upply Y i pen (vi P P ) . For trout, if reach not protected [Cottonwood - 10,000
quality common riparian forests), |wells). Some of the functions of the Fry-Ark and Independence |ecology risk at low/minimal levels X . . . .
. Upper ) . L ) ) identify mechanisms to protect AF increase in May-
Roaring . Upper Roaring Fork Audubon important birding areas |threatened by this reduced flood Independence Pass Pass Trans- and cottonwood flow ecology risk X .
37 Roaring Fork | . X X X X ) ) ) . . ) F 3 . > Yes X |reach. For cottonwood, magnitude|Jul peak flows 1 in 3
Fork X River above Aspen (Northstar), Colorado River frequency are floodplain development, | Diversions including mountain at high levels. Warm water fish .
River . . . . . X of flows may not preclude flow year (5% increase
cutthroat trout, boreal toads, flood flow conveyance, channel improved stream gaging for diversions WFET metric does not apply in .
, ) . . . solution. over current flows)
CNHP PCA, SHI CAC, recreational |maintenance, scour and deposition 3000 a.f. exchange this location.
boating and groundwater recharge
(geomorphic issues). Willow carr,
riparian habitat (rare montane riparian
forests, high quality common riparian
forests), Audubon important birding
areas (Northstar), Colorado River
cutthroat trout, boreal toads, CNHP
PCA, SHI CAC, recreational boating
For trout and ter fish, if
Reduction in peak flow (May -54%, or hrou tan t\nratrrr;\{\;a e;fls !
reach nof rotected identi
June -45%, July -41%); increase in late ) P i
. mechanisms to protect reach. For
fall/winter base flow (Nov 41%, Dec " J tude of fl
cottonwood, magnitude ot rlows
26%, Jan 24%, Feb 23%, March 24%), ] 8! )
s likely preclude flow solution.
Flannelmouth Sucker, Bluehead |salinity problems below confluence . . A
. . . . Municipal, WEFET results indicate trout and Location of node only represents |Cottonwood - 50,000
. Sucker, recreational boating, Gold |with Cattle Creek. Potential water L o ) o ) )
. . Lower Roaring Fork X . . . ) . Maintain fishery flow, irrigation, warm water flow ecology risk at conditions at that node. The AF increase in May -
Roaring Roaring Fork | . Medal fishery, native contiguous |quality impacts during low flow periods| " . o X A
41 . River (below X X X X X [ L ) N varied sources for 10,825 F impacted by  |low/minimal levels and Yes X |Upper RF is dewatered below the |Jul flows 1 in 3 years
Fork River riparian vegetation including due to effluent discharges and ) . ) .
Carbondale) . . water (not 100% Ruedi) upstream cottonwood flow ecology risk at IPTDS and several undiveretd (20% increase over
silver buffaloberry and willow stormwater runoff. Flannelmouth diversions high levels iributaries i flow by th current flows)
. ributaries improve riow e ul W
Hawthorne, SHI CAC Sucker, Bluehead Sucker, recreational e . P ) v .
. § . time it reaches this node. There is
boating, Gold Medal fishery, native L ) A
. L N a large irrigation diversion
contiguous riparian vegetation . K ) K
X L . (Salvation Ditch) immediately
including silver buffaloberry and willow, ) )
below this node that influences
Hawthorne, SHI CAC
flows below the node.
Hunter Reduction in spring peak flow (May - WFET results indicate trout flow
Above Hunter Creek . . . .
. Creek, No Colorado River cutthroat trout 60%, June -40%, July -50%) threatens Fry-Ark ecology risk at low/minimal For trout, if reach not protected,
Roaring near Aspen gage ) X L . Improve overall Fry-Ark K . " . .
42 Fork Name, and (tributary northeast X X and native contiguous riparian Colorado River cutthroat trout and operations F Project levels. Cottonwood and warm No identify mechanisms to protect Not Applicable
ou [
Midway of As en\; vegetation, CNHP PCA, native contiguous riparian vegetation, P diversions water fish WFET metrics do not reach.
Creeks P CNHP PCA, apply in this location.
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WFET results indicate trout flow
Below Hunter Creek . . . Reduced summer and fall baseflow, L R L .
. Aesthetics, native contiguous . ) Improve overall Fry-Ark Riparian and ecology risk at low/minimal For trout, if reach not protected,
Roaring near Aspen gage L . CNHP PCA, Aesthetics, native . . . . . . N
a3 Hunter Creek |, . X X riparian vegetation, Colorado ) L . operations, pursue dry- in-channel F Irrigation levels. Cottonwood and warm No identify mechanisms to protect Not Applicable
Fork (tributary northeast N contiguous riparian vegetation, . . .
River cutthroat trout . year lease options surveys water fish WFET metrics do not reach.
of Aspen) Colorado River cutthroat trout. . ) )
apply in this location.
Reduction in winter baseflow (Dec -
. ( WFET results indicate trout flow )
3 . Willow carrs, rare Rocky 26%, Jan -31%, Feb -29%, March -22%); . . For trout, warm water fish and
. Tributary of Roaring T . X X Hydropower, |ecology risk at low/minimal R
Roaring Mountain riparian forests, water quality. Willow carrs, rare Rocky |Institute water use Stream flow . cottonwood, if reach not .
44 Castle Creek |Fork, downstream X X X . R L X . F municipal, levels. Cottonwood and warm No X X . Not Applicable
Fork Colorado River cutthroat trout, Mountain riparian forests, Colorado efficiencies information ; ) . protected, identify mechanisms to
of Aspen X X . snowmaking |water fish WFET metrics do not
boreal toad, recreational boating [River cutthroat trout, boreal toad, . . . protect reach.
. . apply in this location.
recreational boating.
Reduction in winter baseflow (Jan -
Willow carrs, Colorado River 25%, Feb -21%, March -28%, April - WFET results indicate trout and
Roarin Maroon cutthroat trout, boreal toad, rare [29%). Willow carrs, Colorado River Institute water use Hydropower, |cottonwood flow ecology risk at For trout and cottonwood, if reach
45 Fork s Creek Maroon Creek X X Rocky Mountain riparian forests; [cutthroat trout, boreal toad, rare efficiencies (snowmaking F municipal, low/minimal levels. Warm water No not protected, identify Not Applicable
native continuous riparian Rocky Mountain riparian forests; and municipal) snowmaking  [fish WFET metric does not apply mechanisms to protect reach.
vegetation, CNHP PCA native continuous riparian vegetation, in this location.
CNHP PCA
Municipal,
irrigation,
. . Institute water use snowmaking,
. Potential summer and winter baseflow L ) .
. Boreal toad, CNHP PCA, native . B efficiencies, pursue dry- diversions to
Roaring Snowmass R . . issues. Boreal toad, CNHP PCA, native . A . . .
46 Snowmass Creek X X contiguous riparian vegetation, A . . ) year lease options, revise F Brush Creek  |No CDSS nodes for this reach. No Not Applicable Not Applicable
Fork Creek N ) N contiguous riparian vegetation, fishery
fishery (primarily browns) o Snowmass Water and San watershed for
(primarily browns) . .
operations snowmaking
and municipal
uses
municipal,
Roarin, stream flow kaing, . N N
a7 e Brush Creek [Brush Creek X X scenic sedimentation/ water quality ) . ?aner\ aing, No CDSS nodes for this reach. No Not Applicable Not Applicable
Fork information irrigation,
hydropower
L o For trout and cottonwood, if reach
Stream flow Irrigation WEFET results indicate trout and N 3
L } ) ) . . ) not protected, identify
. . . . . Reduction in summer baseflow (April - information, diversionto  |cottonwood flow ecology risk at )
Roaring West Sopris |West Sopris Creek, CNHP PCA, native contiguous Pursue dry-year lease L . L mechanisms to protect reach. On .
48 X X o ) 25%, May -52%, June -44%, July -45%, N riparian and F Prince Creek |low/minimal levels. Warm water No . y ) Not Applicable
Fork Creek near Basalt riparian vegetation options . . . provisional 303 d list for aquatic
August -61%, Sept -67%, Oct -78%) in-channel on the Crystal |fish WFET metric does not apply i i
. . ) . life use; most likely not flow
surveys River in this location.
related.
Stream flow
Roarin East Sopris information,
i i
48A Fork 8 Creek P East Sopris Creek X X potential flow reduction riparian and Irrigation No CDSS nodes for this reach. No Unknown Unknown
in-channel
surveys
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South Fork,
Lily Pad,
Cunningham,
Mormon,
Carter,
Ivanhoe, Not Applicable; Is
Granite,Nort segment at risk box
h . . Loss of peak flows, high quality L should not be no if no
. . high quality common montane L . Riparian and
Roaring Cunningham, |Headwaters of e ) common montane riparian forests, Re-operation of the Fry-Ark|. Fry-Ark . . data. It should be
49 R R X X X riparian forests, cutthroat habitat, ) X ) in-channel . . No CDSS nodes for this reach. No Not Applicable
Fork Middle Fryingpan _ cutthroat habitat, CNHP PCAs, willow [project diversions unknown. South Fork
. CNHP PCAs, willow carr surveys . .
Cunningham, carr Fryingpan River on
South provisional 303 d list
Cunningham, for aquatic life use.
North Fork
FP, Sawyer,
Chapman
Gulch, Main
Stem FP
Spring Peak Flow (May 33%, June 65%, WFET results indicate trout flow For trout. If reach not protected
ut, g
. Upper . Willow carr, CNHP PCA, riparian  |July 55%), channel maintenance ecology risk at low/minimal . . ) P
Roaring i Above Ruedi ) . . ) ) Fry-Ark identify mechanisms to protect .
49A Fryingpan X X habitat (high quality common (sediment), Willow carr, CNHP PCA, F . . levels. Cottonwood and warm No X Not Applicable
Fork ) Reservoir o o ) ) . diversion ) . reach. Perhaps retime to address
River montane riparian forests) riparian habitat (high quality common water fish WFET metrics do not inter issues could be addressed
Wi Issu ui .
montane riparian forests) apply in this location.
L X reservoir level reduction with potential 10,825 water,
. . Maintain adequate reservoir level- L . " . .
Roaring Fryingpan . . L impacts on rec/hydropower, maintain [Varying sources for 10,825 other Did not examine reservoir levels . .
50 . Ruedi Reservoir X |reservoir is a source of A L " No Not Applicable Not Applicable
Fork River . adequate reservoir level- reservoir is a [water (not 100% Ruedi) contracted as part of WFET study.
recreation/hydropower R
source of recreation/hydropower water
reduced spring peak flow and increase
base flow (Oct 53%, Nov 70%, Dec
narrowleaf cottonwood/red osier |93%, Jan 110%, Feb 89%, Mar 91%, Apr Impacted by . For trout and warm water fish, if
- ) WFET results indicate trout and R 5 Cottonwood -
Upstream of dogwood riparian wetlands, 21%, May 80%, June 79%, July 34%, N Ruedi- use of . reach not protected identify
. . . . 3 . L Maintain fishery flow, warm water flow ecology risk at ] >50,000 AF - May to
Roaring Fryingpan Roaring Fork/Frying native contiguous riparian Aug 33%, Sept 41%), narrowleaf ) 10,825 water, - mechanisms to protect reach. For ) .
51 . X X . . N A varied sources for 10,825 F,G low/minimal levels and Yes X ) July increase 1in 3
Fork River Pan confluence to vegetation with willow cottonwood/red osier dogwood ) other . cottonwood, magnitude of flows )
X X . o . X water (not 100% Ruedi) cottonwood flow ecology risk at . years (~25% increase
Ruedi Reservoir hawthorne, Gold Medal Fishery, [riparian wetlands, native contiguous contracted . would likely preclude flow
L R ) ) high levels. ) over current flows)
SHI CAC riparian vegetation with willow water releases solution.
hawthorne, Gold Medal Fishery, SHI
CAC
Reduction in summer baseflow (July - -
WFET results indicate trout,
. . A 22%, Aug -49%, Sept -59%, Oct -46%),
. native contiguous riparian . . . warm water, and cottonwood
Crystal River from o o water quality, potential water quality |Pursue dry year lease . .
. vegetation including silver X A . ) - - flow ecology risk at low/minimal
Roaring . Thompson Creekr to N impacts during low flow periods due to [options, institute water use Irrigation,
52 Crystal River ) X X X buffaloberry and willow . . L F L levels. However, stakeholders Unknown Unknown Unknown
Fork the Confluence with . stormwater runoff, native contiguous [efficiencies, pumpback to municipal -
R hawthorne, Colorado River . o N N . have noted areas of significant
Roaring Fork riparian vegetation including silver top of critical reach X
cutthroat, SHI CAC . dry-up in stream not captured by
buffaloberry and willow hawthorne, .
. current gaging records.
Colorado River cutthroat, SHI CAC
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Table 4-1 Colorado Basin Attributes at Risk Data Matrix and WFET Results

Attributes At Risk - Prioritized

c
2
T
c
2
3 I issegmentat | | &
2 s segment a 2
g 'g ¥ Does information from WFET ) 8 v 3 Can flow reduce risk? (if no, )
S » 2 2 Current ) . risk becauseof | _ [ & | © . Quantity of Water to
= . Stream ) c s S " . . . Data N confirm focus mapping results or ) 51 % 3 additional .
2 | Sub-basin Location ° [ o c Resource Values at Risk Issues Actions/Solutions Data Gaps Consumptive N . N . flow (if yes, 21=2| 5§ . N L ) Make Risk Status
e} Name £ = - = Sources provide additional information = ] information/monitoring will L
2 H 2 5 3 Water Uses to original focus mapping work? what Els likely be needed) Minimal
S B0 ? =
2 @ g = z |2 & pping attributes?) s @ v
o 2 o 2 = ] H
© = o 3 [ <
S [} < S S
= © < (4 =
o P o bt ©
£ ® = g o
13| 2|53
o | fle|l=|&
For trout, warm water and
cottonwood, if reach not
L Reduction in summer base flow Stream flow o protected identify mechanisms to
rare montane riparian forests, L N R L . |WFET results indicate trout,
) ) o (August -26%), rare montane riparian . y . information, Irrigation, oil protect reach. However,
Thompson native contiguous riparian . . L Potential Wild and Scenic . warm water, and cottonwood .
53 |Crystal Thompson Creek X X . . forests, native contiguous riparian ) . ) riparian and F and gas A . No stakeholders have noted areas of |Not Applicable
Creek vegetation, Colorado River . B River designation . N flow ecology risk at low/minimal L .
tthroat trout vegetation, Colorado River cutthroat in-channel impacts levels significant dry-up in stream not
cu roat trou Vi .
trout surveys captured by current gaging
records. On proposed 303d list for
iron.
Reduction in spring peak flow and
Fall passage and brown and baseflow ( Oct -79%, April -49%, May -
. P 8 . 80%, June -65%, July -64%, August - . WEFET results indicate trout,
rainbow spawning areas for N - . N Irrigation,
. Cattle Creek below . . 71%, Sept -69%); water quality, salinity [Designate in-stream flow; . . warm water, and cottonwood L
Roaring . Roaring Fork River Gold Medal X Stream flow diversion to . o Unknown; On provisional 303 d
53B Cattle Creek |Mountain Meadow X X X N concerns. Fall passage and brown and [lease or acquire water N R F . . flow ecology risk at low/minimal Maybe X X X . L Unknown
Fork . Fishery, sedge wet meadow, K . . X ) information Missouri X . list for aquatic life use.
Ditch . rainbow spawning areas for Roaring rights for in-stream flows . levels except at one diversion
Colorado River Cutthroat Trout, . ) Heights )
Fork River Gold Medal Fishery, sedge location.
CNHP PCA, SHI CAC .
wet meadow, Colorado River Cutthroat|
Trout, CNHP PCA, SHI CAC.
Reduction in spring peak flow and For trout, warm water and
baseflow (Oct -39%, April -23%, May - Co
Fall passage and brown and . . cottonwood, if reach not
) ) ) 38%, June -50%, July -25%, August - Designate in-stream flows |Stream flow . _ ) .
Fourmile rainbow spawning areas for ) ) ) o WEFET results indicate trout, protected identify mechanisms to
. } . 3 ] 29%, Sept -30%), water quality. Fall for both streams, lease or |information, Irrigation,
Roaring Creek and Tributaries west of Roaring Fork Gold Medal fishery, ) ) ) i o . warm water, and cottonwood protect reach. However, .
54 N X X X X R passage and brown and rainbow acquire water rights for in- |riparian and F municipal, ) o No Not Applicable
Fork Threemile Glenwood Ditch sedge wet meadow, willow carrs, A . . flow ecology risk at low/minimal stakeholders have noted areas of
) ) S spawning areas for Roaring Fork Gold |stream flows, water use in-channel hydropower L .
Creek native contiguous riparian . . levels. significant dry-up in stream not
, Medal fishery, sedge wet meadow, efficiencies surveys .
vegetation, SHI CAC ) ) ) o captured by current gaging
willow carrs, native contiguous riparian records
vegetation, SHI CAC. :
For trout and warm water fish, if
Riparian habitat (Narrowleaf Reduced spring peak flow and Flow WFET results indicate trout and R . Cottonwood -
reach not protected identify
Roarin Lower Tributary from cottonwood/red osier dogwood  |increased base flow (Oct 53%, Nov controlled by |warm water flow ecology risk at mechanisr:s to protect reaZh For >50,000 AF - May to
55 2 Fryingpan Ruedi Reservoir to X X X X [riparian), recreational boating 70%, Dec 93%, Jan 110%, Feb 89%, F Ruedi low/minimal levels and Yes X p ) . July increase 1in 3
Fork cottonwood, magnitude of flows
River Basalt (whitewater in Spring), Fishing March 91%, April 21%, May 80%), Reservoir cottonwood flow ecology risk at would likel ’ recglude flow years (~25% increase
summer-fall, Gold Medal channel maintenance (sediment; releases high levels. . VP over current flows,
solution
Roaring native contiguous riparian Flow reduction, native contiguous L .
66 Woody Creek|Woody Creek X X . L . Flow data F Irrigation No CDSS nodes for this reach. No Unknown Unknown
Fork vegetation, CNHP PCAs riparian vegetation, CNHP PCAs
WEFET results indicate trout and
N For trout and cottonwood, if reach
. . . cottonwood flow ecology risk at . N
Roaring B 3 . potential flow reduction. Colorado L L not protected identify .
67 Capitol Creek |Capitol Creek X X Colorado River cutthroat trout . Flow data F Irrigation low/minimal levels. Warm water No . Not Applicable
Fork River cutthroat trout fish WFET metric d ¢ | mechanisms to protect reach. On
IS| metric does not a
. ) . PPl proposed 303d list for Selenium.
in this location.
East Middle Fork
Water quality/quantity concerns from WEFET results indicate warm
Trapper, Parachute Creek . A
- R oil and gas development on Roan Fence cattle out of riparian. water and cottonwood flow
Lower Northwater, |and its tributaries, - . N . - . . . : :
59 § X X X Riparian habitat Plateau with 5 cutthroat populations, [Keep drilling activity out of BLM ecology risk at low/minimal No Not Applicable Not Applicable
Colorado  |1st/2nd Anvil [East Fork Parachute ) o S .
R fish/aquatic life needs. Riparian watersheds levels. Trout WFET metrics do not
Creeks Creek and its

tributaries

habitat.

apply in this location.
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Table 4-1 Colorado Basin Attributes at Risk Data Matrix and WFET Results

Attributes At Risk - Prioritized

c
S
2
]
c
2
e 2|3 | 5
o 2 s segment at 2
g -E ® Does information from WFET ) 8 v 3 Can flow reduce risk? (if no, )
S » 2 2 Current ) . risk becauseof | _ [ & | © . Quantity of Water to
= . Stream ) c s S " . . . Data N confirm focus mapping results or ) 51 % 3 additional .
2 | Sub-basin Location ° [ o c Resource Values at Risk Issues Actions/Solutions Data Gaps Consumptive N . N . flow (if yes, 21=2| 5§ . N L ) Make Risk Status
e} Name £ = - = Sources provide additional information = ] information/monitoring will L
2 H & & ] Water Uses to original focus mapping work? what Els likely be needed) Minimal
S B0 H H
2 @ g = z |2 & pping attributes?) s @ v
o L S 3 = T E
© = o 3 o c
o [} < S S
5 o H o =
o - © - ©
£ ® = ] o
S| 2| 8|88
o |lal|l& | 3|
Plateau Grand Mesa Maintain live creeks,
. ) ) . WFET results indicate trout, For trout, warm water fish and
Creek Area, |National Forest coordinate stocking with . .
Lower ' X o R . o X warm water fish, and cottonwood cottonwood, if reach not .
60 Middle Leon [between Middle X X Riparian habitat Fish/aquatic life needs storage fluctuations, . o No X . . Not Applicable
Colorado o ) flow ecology risk at low/minimum protected, identify mechanisms to
Creek, Mesa |Leon Creek and optimize reservoir
X . levels. protect reach.
Creek Mesa Creek management for fisheries
Low-flow related to trans-basin . For trout and warm water fish, if
K X . WEFET results indicate low flow X ) Cottonwood -
diversions for energy, water quality . reach not protected, identify
. N N . . N N ecology risk for trout and warm R >200,000 AF - May to
Lower Colorado Rifle, Silt, and New L . impairment, increasing chemicals, . . . mechanisms to protect reach. R .
61 ) * X X Riparian habitat . water fish in this area and high Yes X i July increase 1in 3
Colorado |River Castle impacts to threatened/endangered . Flows for lessening cottonwood )
N ) flow ecology risk for cottonwood R years (~15% increase
species, channel maintenance ) flow ecology risk would preclude
) . o metrics. ) . over current flows)
(sediment), fish/aquatic life needs flow being part of the solution.
Water disposal pits - energy activity,
P P &Y ¥ . For trout and warm water fish, if
WQ seepage, dam proposals WFET results indicate low flow X ) Cottonwood -
X . - . reach not protected, identify
. (dewatering mainstem of tribs, i.e. ecology risk for trout and warm . >200,000 AF - May to
Lower Colorado Rifle to Grand o R L X L . mechanisms to protect reach. . .
62 X . X X X Riparian habitat Sulphur Gulch), riparian dynamics, water fish in this area and high Yes X X July increase 1in 3
Colorado  |River Junction . . Flows for lessening cottonwood .
eagles ospreys, neo-tropical, channel flow ecology risk for cottonwood . years (~15% increase
. " ) . . flow ecology risk would preclude
maintenance (sediment), fish/aquatic metrics. X R over current flows)
. flow being part of the solution.
life needs
Roan Plateau |Entire Roan Plateau Non-listed warmwater fish, cutthroat For trout and cottonwood, if reach
Tributaries [subbasin, Roan trout basin-wide (see mapped WFET results indicate trout and not protected, identify 2500-5000 AF in late
Lower above Grand |Creek and - . coverages), flow needs, life warm water flow ecology risk at mechanisms to protect reach. For [season or during low
63 . X . X X X Riparian habitat X . Yes X | X X R
Colorado |Valleyinto [tributaries, also history/movements, headwaters to higher levels and cottonwood trout and warm water fish flow period on annual
Colorado Parachute Creek state line, fish/aquatic life needs, flow ecology risk at low levels magnitude of flows not likely to  |basis.
mainstem and its tributaries channel maintenance (sediment) preclude solution.
Flow needs,
life
. ) . Recovery
Lower Colorado North of Grand L . Upper Colorado Fish Recovery histories/mo WFET used flow recovery targets . Recovery Program
64 ) X X Riparian habitat ) L N Program Recovery Program Addressing .
Colorado  |River Valley Program, fish/aquatic life needs vements, as metric . Addressing
Addressing
headwaters
to state line
Reduced summer base flow, potential
water quality impacts during low flow
Recreational boating, fishing, rare ) 9 vimp . N
L . periods due to effluent discharges and
riparian forest communities, . . N
. SW runoff. Recreational boating, Irrigation,
. aesthetics, groundwater recharge | . o L
. Roaring Fork . R fishing, rare riparian forest Pursue dry-year lease municipal,
Roaring . and floodplain maintenance and " X X e o
40 Roaring Fork [between Aspen and X X X X X ) ) L communities, aesthetics, groundwater [options, institute water use F individual and Yes X X
Fork native contiguous riparian . N L N
Carbondale o o recharge and floodplain maintenance |efficiencies community
vegetation including silver . i L
N and native contiguous riparian water systems
buffaloberry and willow tation includi iver buffalob
vegetation including silver buffaloberry
hawthorne, CNHP PCA, SHI CAC
and willow hawthorne, CNHP PCA, SHI
CAC
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Table 4-1 Colorado Basin Attributes at Risk Data Matrix and WFET Results

Attributes At Risk - Prioritized

c
2
T
c
2
a ] ® <
o 2 Is segment at 2
g 'g ¥ Does information from WFET ) 8 v 3 Can flow reduce risk? (if no, )
E s » ° = Current A . risk becauseof | _ [ & | © . Quantity of Water to
= . tream R c s S " . . . Data N confirm focus mapping results or ) 51 % 3 additional .
2 | Sub-basin Location o [ o c Resource Values at Risk Issues Actions/Solutions Data Gaps Consumptive N . N . flow (if yes, 21=2| 5§ . N L ) Make Risk Status
e} Name £ = - = Sources provide additional information = ] information/monitoring will L
2 H S 5 3 Water Uses to original focus mapping work? what Els likely be needed) Minimal
2 o I - O | attributes?) I
8 2 ° 2 = © s
= o [ <
o [} < S S
s|le| &89 %
- - = ©
£ ] = g o
-
o la|l&]| 3|
**65 | Any streams that showed state threatened/endangered species that wasn't covered under other comments
Data Sources: ‘ ‘ ‘
A Eagle County Recreation Enhancement Plan 2006
B|Eagle County Watershed Plan 1996‘ ‘
C|Eagle River Inventory and Assessment 2004
D|Gore Creek Water Quality (USGS, Kirby Winn)
E|Grand County Stream Management Plan 2008
F|Roaring Fork Measures of Conservation Success, TNC, in press; Roaring Fork Conservancy's Stream Flow Survey Project, 2006; State of the Watershed Report, (In progress); Colorado Natural Heritage Program (CNHP) Roaring Fork
Biological Inventory, 1999; Roaring Fork Watershed Water Quality Report, 2006; Stream Health Initiative (SHI), Catalog of stream and riparian habitat quality for the Roaring Fork River and tributaries, Central Colorado, 2007
G |Roaring Fork Multi-Objective Planning Study (1999)
H|[TMDL 2007 | I I I
1Roaring Fork percentages based on comparison of pre-developed and developed medians using the Upper Colorado River Basin Water Resource Planning Model dataset (2007) developed by the CWCB and CDWR under the Colorado
Decision Support System (CDSS). Only reported percentage change >20%. Also have data comparing min and max flows and flood frequency, duration and magnitude ‘ ‘ ‘ ‘
2 CNHP PCA: Colorado Natural Heritage Program Potential Conservation Area; SHI CAC: Stream Health Initiative Conservation Area of Concern \ \ \ \ \
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