BEFORE THE COLORADO WATER CONSERVATION BOARD

STATE OF COLORADO

Prehearing Statement of Staff of the Colorado Water Conservation Board

IN THE MATTER OF THE CWCB STAFF’S RECOMMENDATIONS FOR AN INSTREAM
FLOW APPROPRIATION ON MORRISON CREEK, DIVISION 6

Pursuant to Rule 5n. (2) of the Rules Concerning the Colorado Instream Flow and
Natural Lake Level, 2 CCR 408-2 (“ISF Rules”), the Staff of the Colorado Water Conservation
Board (“CWCB”) hereby submits its prehearing statement in support of the Staff’s
recommendations for an instream flow (“ISF”) appropriation on the subject reaches of Morrison
Creek in the amounts set forth in the attached memorandum (attached as Exhibit 1).

A. FACTUAL CLAIMS

1) Based upon field surveys by the Colorado Division of Wildlife (“CDOW?”), there is a natural
environment that can be preserved on the subject reaches of Morrison Creek, in Routt County.
None of the parties to this proceeding have contested the existence of a natural environment
on the subject reaches of Morrison Creek.

2) The instream flow amounts recommended by Staff for the subject reaches of Morrison Creek:
a) are based upon standard scientific methodology and accurate R2Cross analyses;
b) reflect the amount of water available for appropriation as an ISF right; and
¢) are required to preserve the natural environment to a reasonable degree.

3) The natural environment on the subject reaches of Morrison Creek: (a) will be preserved to a
reasonable degree with the proposed ISF water right; and (b) can exist without material injury
to water rights.

B. LEGAL CLAIMS

1) Staff’s recommendation for the Morrison Creek ISF meets all of the procedural requirements
of the ISF Rules.

2) ISF Rule 5j.(3) provides that “[i]n a hearing on a contested ISF appropriation, a Party may
raise only those issues relevant to the statutory determinations required by section 37-92-
102(3)(c) and the required findings in Rule 51.”

3) Staff reserves the right to supplement its legal claims in its Rebuttal Statement.



C. EXHIBITS TO BE INTRODUCED AT HEARING

1) January 14, 2010 Memorandum from Jeff Baessler to the CWCB, Agenda Item 1la,
containing the stream flow tabulation for the Morrison Creek ISF and Staff’s request that the
Board form its intent to appropriate, attached as Exhibit 1.

2) Letter from the CDOW, dated January 8, 2010 and letter from James Larson, Dequine Family
LLC, and Flying Diamond Resources, dated February 20, 2009 along with supporting field
data, photographs, maps, gage data and water availability analysis, attached as Exhibit 2.

3) The CWCB Staff recommendations and executive summaries containing the written
recommendations for instream flow appropriations on Morrison Creek, along with supporting
field data, photographs, maps, gage data and water availability analysis, attached as Exhibit 3.

4) Gregory D. Espegren, Development of Instream Flow Recommendations in Colorado Using
R2Cross, January 1996, attached as Exhibit 4.

5) Colorado Water Conservation Board, Rules Concerning the Colorado Instream Flow and
Natural Lake Level Program, attached as Exhibit 5

6) February 2, 2010 Notice to the ISF Subscription Mailing List, indicating that the CWCB
Board declared its intent to appropriate an ISF on Morrison Creek and the deadline to contest.
the appropriation is March 31, 2010, attached as Exhibit 6.

7) November 12, 2009 Notice to the ISF Subscription Mailing List, indicating that Morrison
Creek is being considered for an instream flow appropriation at the January 2010 CWCB
Board meeting, attached as Exhibit 7.

8) March 17, 2009 Notice to the ISF Subscription Mailing List, indicating that Morrison Creek is
being considered for an instream flow appropriation at the January 2010 CWCB Board
meeting, attached as Exhibit 8.

9) November 7, 2009 Memorandum from Jeff Baessler to the CWCB, Agenda Item 10,
indicating that Morrison Creek is being considered by for an instream flow appropriation at
the January 2010 CWCB Board meeting, attached as Exhibit 9.

10) March 6, 2009 Memorandum from Jeff Baessler to the CWCB, Agenda Item 21, outlining 54
new instream flow recommendations being noticed and processed by staff for possible
inclusion into the Instream flow and Natural Lake Level Program in 2010, including the
subject reaches of Morrison Creek, attached as Exhibit 10.

11) July 29, 2009 Notice to the ISF Subscription Mailing List, indicating that CWCB will be
giving a presentation on division 6 proposed ISF’s for 2010 at the Routt County
Commissioner meeting in Steamboat Springs on August 4™ 2009, attached as Exhibit 11.

12) Staff may introduce demonstrative, rebuttal or other exhibits as allowed by the CWCB or
agreed upon by the Parties.

13) Staff may rely on any exhibits introduced or disclosed by any other party to this hearing.



D. WITNESSES

1) Mark Uppendahl, Physical Scientist and Instream Flow Coordinator for the CDOW (resume
provided upon request). Mr. Uppendahl will testify generally on how the CDOW conducts
the R2Cross analysis as a basis for ISF recommendations, and specifically on the R2Cross
analysis and other biological bases for the subject ISF appropriations. Mr. Uppendahl may
give opinion and factual testimony.

2) Jeff Baessler, Deputy Section Chief of the CWCB Stream and Lake Protection Section
(resume provided upon request). Mr. Baessler will testify on how the CWCB staff formulates
the basis for its recommendations. Mr. Baessler may give opinion and factual testimony.

3) Owen Williams, Hydrologist for the CWCB (resume provided upon request). Mr. Williams
will testify on how he conducted the water availability analysis for the subject ISF
recommendations. Mr. Williams may give opinion and factual testimony.

4) Staff may call any witness declared by any other party to this hearing.

E. WRITTEN TESTIMONY ‘
Staff is not submitting written testimony with its prehearing statement, but may submit written

testimony with its rebuttal statement.

F. Legal Memoranda
Staff is not submitting legal memoranda with this prehearing statement, but may submit legal
memoranda with its rebuttal statement.

Dated this 9™ day of July, 2010.

JOHN W. SUTHERS
Attorney General

G () P A__

SUSAN J/SCHNEIDER, 19961*

First Assistant Attorney General

Natural Resources and Environment Section

Attorneys for the Colorado Water Conservation
Board

*Counsel of Record




CERTIFICATE OF SERVICE

I HEREBY CERTIFY that on the 9" day of July, 2010, I caused a true and correct copy
of the foregoing Prehearing Statement to be served via electronic mail to each of the following:

Jeffrey Baessler

Colorado Water Conservation Board
1313 Sherman Street, Room 721
Denver, Colorado 80203

(303) 866-3441 ext. 3202
jeffrey.baessler@state.co.us

Susan Schneider — Staff Attorney

Natural Resources and Environment Section
Colorado Department of Law

1525 Sherman Street, 5™ Floor

Denver, CO 80203

(303) 866-5033
susan.schneider(@state.co.us

Casey Shpall - Hearing Officer
Colorado Attorney General’s Office
1525 Sherman Street, 7 Floor
Denver, Colorado 80203

(303) 866-5069
casey.shpall@state.co.us

Colorado Division of Wildlife
Mark Uppendahl

Colorado Division of Wildlife
6060 Broadway

Denver, CO 80216
303-291-7267
mark.uppendahl@state.co.us

James A. Larson, Dequine Family L.L.C., Flying Diamond Resources,
Petros & White LLC

Charles B. White

1999 Broadway, Suite 3200

Denver, CO 80202

303-825-1980

cwhite@petros-white.com




Trout Unlimited

Drew Peternell

Trout Unlimited

1320 Pearl Street, Suite 320
Boulder, CO 80302
303-440-2937
dpeternell@tu.org

Upper Yampa Water Conservancy District
Robert G. Weiss

Weiss & Van Scoyk, LLP

600 So. Lincoln, Suite 202

Steamboat Springs, CO 80488
970-879-6053

bweiss@wyvsc.com

Balcomb & Green, P.C.
David C. Hallford

P.O Drawer 790

Glenwood Springs, CO 81601
970-945-6546
dhallford@balcombgreen.com

holly.archer@state.co.us




Exhibit 1
STATE OF COLORADO

Colorado Water Conservation Board

Department of Natural Resources
1313 Sherman Street, Room 721

Denver, Colorado 80203

Phone: (303) 866-3441

Fax: (303) 866-4474

www.cwcb.state.co.us

Bill Ritter, Jr.
Governor

TO: Colorado Water Conservation Board Members

James Martin
FROM: Jeff Baessler DNR Executive Director

Stream and Lake Protection Section
Jennifer L. Gimbel
CWCB Director

DATE: January 14, 2010
Dan McAuliffe

CWCB Deputy Director

SUBJECT: Agenda Item 11a, January 26-27, 2010, Board Meeting
Stream and Lake Protection Section — New Appropriation Recommendations
in Water Divisions 1, 2,4, 5, 6 and 7

Summary

This memo outlines the history of ISF recommendations identified for appropriation in 2010 and
provides an overview of the technical analyses that were performed by both the recommending
entities and staff to provide the Board with sufficient information to declare its intent to
appropriate in accordance with the Instream Flow Rules. Staff’s detailed analysis of each stream
contained in the “Instream Flow Recommendation Notebook,” which was mailed separately,
provides the technical basis for each appropriation.

Staff recommends that the Board declare its intent to appropriate 25 new instream flow water
rights in Water Divisions 1, 2, 4, 5, 6 and 7 as identified in the attached tables.

Background

Pursuant to Rule 5d. of the Board’s Instream Flow Rules, staff is requesting the Board to declare
its intent to appropriate instream flow water rights on the stream segments identified in the
attached tables. Staff has reviewed each proposed stream segment to ensure that for each
instream flow recommendation, the data set is complete and standard methods and procedures
were followed. In addition, staff has completed its water availability studies. Staff has identified
25 stream segments in Water Divisions 1, 2, 4, 5, 6 and 7 for which sufficient information has
been compiled and analyses performed upon which the Board can base its intent to appropriate.
These segments are located in Chaffee, Custer, Gunnison, Hinsdale, Jackson, Larimer, Moffat,
Montrose, Pueblo, Rio Blanco, Routt, Saguache, and San Juan Counties. Letters and
correspondence regarding some of these recommendations have been included in the Instream
Flow Recommendation Notebook and are also available on the Board’s web site.

It should be noted that although 52 recommendations either were received at the February 2009
workshop, or were carryover recommendations from previous years, only the attached 25
recommendations are being moved forward by staff at this time. The San Miguel River
recommendation will be discussed in Agenda Item 11b. Staff has been unable to move forward
on the remaining 26 stream segments because additional stakeholder discourse and/or additional
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data collection and analysis are required. The following table identifies the streams that Staff
will bring back to the Board at a future date.

White R.)

Division Stream Name County (ies) Recommender(s)
Coal Creck City of Louisville
1 (Boulder County Open Space Boundary to Louisville Boulder Y ’
CDOW
Wastewater Treatment outfall)
Coal Creck City of Louisville
1 (to Louisville Wastewater Treatment outfall to Boulder Y ’
: . CDOW
Lafayette pumping station #2)
Gibson Creek
2 (headwaters to Verde Creek) Custer CDOW
Beaver Creek
2 (East Beaver Creek to Unnamed Tributary) Fremont CDOW
East Beaver Creek
2 (Gould Creek to Beaver Creek) Fremont CDOW
West Beaver Creek
2 (Douglas Gulch to East Beaver Creek) Fremont CDOW
Baker Creek
2 (headwaters to USFS Boundary) Huerfano CDOW
Bonnett Creek
2 (headwaters to USFS Boundary) Huerfano CDOW
Chaparral Creek
2 (headwaters to USFS Boundary) Huerfano CDOW
Dodgeton Creek
2 (headwaters to USFS Boundary) Huerfano CDOW
Mill Creek
3 (USFS boundary to hdgt Harence Ditch) Saguache BLM
4 Big Dominguez Creek
(Segment in Wilderness Boundaries) Delta/Mesa BLM
4 Little Dominguez Creek
(Segment in Wilderness Boundaries)
Tabeguache Creek
4 (unnamed trib to Forest Service Boundary) Montrose USFS
North Fork Tabeguache Creek
4 (headwaters to Tabeguache Creek) Montrose USES
Red Canyon Creek
4 (headwaters to Horsefly Creek) Montrose USES
5 Eagle River (ISF Increase) Eacle Town of Minturn,
(confl Cross Creek to confl Gore Creek) £ CDOW
Colorado River
> (Blue River to Piney River) Grand/Fagle CDOW
Colorado River
> (Piney River to Eagle River) Grand/Fagle CDOW
Colorado River
> (Eagle/Grand County Line to Eagle River) Eagle Eagle County
Moeller Creek .
6 (headwaters to confl Fawn Creek) Rio Blanco CDOW
Wheeler Creek
6 (Headwaters to South Fork Big Creek) Jackson BLM
North Fork North Platte River
6 (Headwaters to headgate Little Nellie Ditch) Jackson BLM
South Fork Big Creek
6 (confl Wheeler Creek to Colorado-Wyoming Border) Jackson BLM
Piceance Creek .
6 (confl with Dry Fork to Confl with White River) Rio Blanco BLM, CDOW
Yellow Creek
6 (Springs in NWNE S12, TIN R98W, 6PM to confl Rio Blanco BLM, CDOW
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Technical Investigations

Staff’s executive summary and technical analysis of each stream, contained in the Instream Flow
Recommendation Notebook (mailed separately), forms the basis for staff's recommendations.

Natural Environment Studies

The Bureau of Land Management (BLM), Colorado Division of Wildlife (CDOW), and Trout
Unlimited (TU) have conducted field surveys of the natural environment resources on these
streams and have found natural environments that can be preserved. To quantify the resources
and to evaluate instream flow requirements, the recommending entities have collected biologic
and hydraulic data that were analyzed by CWCB staff. Based on the results of these analyses,
staff prepared recommendations of the amount of water necessary to preserve the natural
environment to a reasonable degree for each of the streams listed on the attached Tabulations of
Instream Flow and Natural Lake Level Recommendations.

Water Availability Studies

Staff has conducted an evaluation of water availability for the streams listed. To determine the
amount of water physically available for the Board's appropriations, staff analyzed available
USGS gage records, available streamflow models, and/or utilized appropriate standard methods
to develop a hydrograph of mean daily flows for each stream flow recommendation. In some
cases, staff also relied upon pressure transducer data and flow measurements made as part of the
field survey to help identify the amount of water physically available in each stream. In addition,
staff analyzed the water rights tabulation for each stream; and has consulted with the Division
Engineer's Office to identify any potential water availability problems. Based upon its analyses,
staff has determined that water is available for appropriation on each stream to preserve the
natural environment to a reasonable degree without limiting or foreclosing the exercise of valid
water rights.

Instream Flow Rule 5d.

Rule 5d. provides that the Board may declare its intent to appropriate ISF water rights after
reviewing Staff’s recommendations for the proposed appropriations. Rule 5d. also sets forth the
activities that take place after the Board declares its intent that initiate the public notice and
comment procedure for the ISF appropriations. Specifically,

5d. Board’s Intent to Appropriate. Notice of the Board’s potential action to declare its intent to
appropriate shall be given in the January Board meeting agenda and the Board will take public
comment regarding its intent to appropriate at the January meeting.

(1) After reviewing Staff’s ISF recommendations for proposed ISF appropriations, the Board
may declare its intent to appropriate specific ISF water rights. At that time, the Board
shall direct the Staff to publicly notice the Board’s declaration of its intent to appropriate.

(2) After the Board declares its intent to appropriate, notice shall be published in a mailing to
the ISF Subscription Mailing Lists for the relevant water divisions and shall include:

(a) A description of the appropriation (e.g. stream reach, lake location, amounts,
etc.);

(b) Availability (time and place) for review of Summary Reports and
Investigations Files for each recommendation; and,



€)

(4)

(c) Summary identification of any data, exhibits, testimony or other information
in addition to the Summary Reports and Investigations Files supporting the
appropriation.

Published notice shall also contain the following information:

(a) The Board may change flow amounts of contested ISF appropriations based on
information received during the public notice and comment period.

(b) Staff will maintain, pursuant to Rule 5e.(3), an ISF Subscription Mailing List for each
water division composed of the names of all persons who have sent notice to the
Board Office that they wish to be included on such list for a particular water division.
Any person desiring to be on the ISF Subscription Mailing List(s) must send notice to
the Board Office.

(c) Any meetings held between Staff and members of the public will be open to the
public. Staff may provide Proper Notice prior to any such meetings and may provide
notice to persons on the ISF Subscription Mailing List(s).

(d) Any Notice to Contest must be received at the Board office no later than March 31%,
or the first business day thereafter. All Notices of Party status and Contested Hearing
Participant status must be received at the Board office no later than April 30", or the
first business day thereafter.

(e) Staff will announce its Final Staff ISF Recommendation concerning contested
appropriations at the September Board meeting and will send notice of the Final Staff
Recommendation to all persons on the Contested Hearing Mailing List.

(f) The Board may take final action on any uncontested ISF appropriations at the May
Board meeting.

After the Board declares its intent to appropriate, notice of the Board’s action shall be

mailed within five working days to the County Commissioners of the county(ies) in which the
proposed reach or lake is located.

Staff Recommendation

Staff recommends that, pursuant to Rule 5d., the Board declare its intent to appropriate an ISF
water right on each stream segment listed on the attached Tabulations of Instream Flow and
Natural Lake Level Recommendations, and direct Staff to publicly notice the Board’s declaration
of its intent to appropriate.

Attachments



Colorado Water Conservation Board

Instream Flow Tabulation - Streams

Water Division 1

Case Length Amount(dates) Approp
Number Stream Watershed County Upper Terminus Lower Terminus (miles) USGS QUADS (CFS) Date
10/1/A-001 Black Hollow Creek Cache la Poudre Larimer headwaters in the vicinity of confl Cache la Poudre River at 5.49 Kinikinik 1.4 (10/1 - 11/15)
lat 40 38 28N long 105 41 24W lat 40 42 04N long 105 38 52W 0.75 (11/16 - 4/30)
2.2 (5/1 - 9/30)
Totals for Water Division 1 Total ## of Stream Miles - 549
Total #£ of Appropriations = 1

(Totals do not include donated/acquired water rights)

Page 1 of 7
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Instream Flow Tabulation - Water Division 2

Case Length Amount(dates) Approp
Number Stream Watershed County Upper Terminus Lower Terminus (miles) USGS QUADS (CFS) Date
10/2/A-001 Baldwin Creek Arkansas headwaters Chaffee outlet of Baldwin Lake at confl Chalk Creek at 5.04 Saint EImo 1.8 (11/1 - 2/29)
lat 38 39 34N long 106 18 11W lat 38 42 52N long 106 16 12W 0.9 (3/1 - 4/15)
1.8 (4/16 - 5/14)
6.5 (5/15 - 8/31)
3.2(9/1-10/31)
10/2/A-002 Middle Creek Upper Arkansas Custer headwaters in the vicinity of confl Ophir Creek at 4.78 Deer Peak 3.4 (4/15 - 6/30)
lat 38 02 44N long 105 10 31W lat 38 03 56N long 105 06 20W Saint Charles Peak 2 (7/1 - 8/31)
1(9/1 - 4/14)
10/2/A-003 Middle Creek Upper Arkansas Pueblo confl Ophir Creek at inlet of Beulah Water Works at 6.72 Saint Charles Peak 5.1 (4/1-8/31)

Custer

lat 38 03 56N long 105 06 20W

lat 38 04 55N long 105 06 20W

2.8 (9/1 - 3/31)

Totals for Water Division 2

Total # of Stream Miles -

Total # of Appropriations =

(Totals do not include donated/acquired water rights)

16.54
3

Page 2 of 7



Instream Flow Tabulation - Water Division 4

Case Length Amount(dates) Approp
Number Stream Watershed County Upper Terminus Lower Terminus (miles) USGS QUADS (CFS) Date
10/4/A-004 Alpine Guich Upper Gunnison Hinsdale headwaters in the vicinity of confl Henson Creek at 5.69 Lake City 1(10/1 - 4/14)
lat 37 57 18N long 107 24 18W lat 38 01 8N long 107 21 31W Lake San Cristobal 5 (4/15 - 9/30)
Redcloud Peak
10/4/A-002 Blue Creek Upper Gunnison Gunnison confl Little Blue Creek at confl Morrow Point Reservoir at 3.53 Curecanti Needle 4.5 (4/1 - 7/31)
(increase) lat 38 24 16N long 107 24 28W lat 38 26 59N long 107 24 46W
10/4/A-006 Cebolla Creek Upper Gunnison Hinsdale confl Brush Creek at conf Spring Creek at 10.10 Cannibal Plateau 12.5 (10/1 - 11/15)
lat 38 01 41N long 107 08 55W lat 38 05 47N long 107 02 08W Mineral Mountain 7.5 (11/16 - 3/31)
16.5 (4/1 - 4/30)
23 (5/1 - 9/30)
10/4/A-007 Cebolla Creek Upper Gunnison Hinsdale confl Spring Creek at Powderhorn USGS gage at 10.79 Mineral Mountain 22 (10/1 - 11/15)
Gunnison lat 38 05 47N long 107 02 08W lat 38 13 39N long 107 04 24W Rudolph Hill 13.5 (11/16 - 3/31)
26 (4/1 - 9/30)
10/4/A-014 Cochetopa Creek Tomichi Creek Saguache confl Nutras Creek at hdgt Mesa Ditch At 7.54 Cold Spring Park 4.5 (10/1 - 11/15)
lat 38 03 22N long 106 48 25W lat 38 08 09N long 106 45 38W Elk Park 2.75 (11/16 - 3/15)
5 (3/16 - 5/15)
11.3 (5/16 - 8/15)
7.5 (8/16 - 9/30)
10/4/A-015 Cochetopa Creek Tomichi Creek Saguache confl Alkai Creek at hdgt South Krueger Ditch at 12.91 Iris 6.8 (5/1 - 11/15)
(increase) lat 38 17 35N long 106 45 36W lat 38 31 11N long 106 47 20W Sawtooth Mountain
10/4/A-011 East Beaver Creek Upper Gunnison Saguache headwaters in the vicinity of confl South Beaver Creek at 6.26 Sawtooth Mountain 2.4 (11/1 - 3/31)

lat 38 16 41N long 106 51 46W

lat 38 20 32N long 106 55 24W

Spring Hill Creek

5.8 (4/1 - 7/31)
3.7 (8/1-10/31)

Page 3 of 7



Case
Number

Stream

Watershed

Instream Flow Tabulation - Water Division 4

County

Upper Terminus

Lower Terminus

Length
(miles) USGS QUADS

Amount(dates)
(CFS)

Approp
Date

10/4/A-005

09/4/A-010

09/4/A-011

10/4/A-003

Spring Creek

Tabeguache Creek

Tabeguache Creek

Willow Creek

Upper Gunnison

San Miguel

San Miguel

Upper Gunnison

Hinsdale

Montrose

Montrose

Gunnison

hdgt Creede Trail Ditch at
lat 38 03 54N long 107 0 10W

conf Fortyseven Creek at

hdgt of Templeton Ditch at

confl Sugar Creek at

confl Cebolla Creek at
lat 38 05 47N long 107 02 08W

3.25 Mineral Mountain

3.3 (10/1 - 11/15)
2 (11/16 - 3/31)
5 (4/1 - 9/30)

hdgt Templeton Ditch at 5.40 Nucla 1.6 (12/1 - 3/31)

lat 38 22 10N long 108 31 5W lat 38 21 42N long 108 35 25W Uravan 4.75 (4/1 - 6/30)
1.9 (7/1 - 11/30)

confl with San Miguel River at 9.70 Nucla 4.75 (3/15 - 6/30)
lat 38 21 42N long 108 35 25W lat 38 21 26N long 108 42 42W Uravan

confl Blue Mesa Reservoir at 3.59 Big Mesa 2.3 (4/1-6/30)
lat 38 25 37N long 107 02 58W lat 38 28 15N long 107 03 49W 0.5 (7/1-3/31)

Total #£ of Appropriations = fl

(Totals do not include donated/acquired water rights)

Page 4 of 7



Instream Flow Tabulation - Water Division 6

Case Length Amount(dates) Approp
Number Stream Watershed County Upper Terminus Lower Terminus (miles) USGS QUADS (CFS) Date
10/6/A-002 Big Beaver Creek Upper White Rio Blanco  confl Allen Creek at confl East Beaver Creek 3.94 Fawn Creek 2.1 (4/1 - 6/30)
(increase) lat 40 04 38N long 107 36 33W lat 40 02 06N long 107 38 41W Sawmill Mountain
09/6/A-002 Grizzly Creek Little Snake Routt confl unnamed tributary at Forest Service Boundary at 2.90 Bears Ears Peaks 1.3 (3/15-7/15)
lat 40 46 56N long 107 12 55W lat 40 49 59N long 107 13 45W 0.5 (7/16 - 3/14)
07/6/A-008 Indian Creek North Platte Jackson headwaters in the vicinity of confl W Araphoe Feeder D 2 at 7.70 Spicer Peak 4 (4/1 - 7/15)
headwaters lat 40 20 57N long 106 24 26W lat 40 25 35N long 106 27 24W Whiteley Peak 0.7 (7/16 - 3/31)
10/6/A-003 Morrison Creek Upper Yampa Routt confl Muddy Creek at confl Silver Creek at 8.99 Green Ridge 1.4 (11/1-3/31)
lat 40 10 55N long 106 45 OW lat 40 14 42N long 106 47 11W 3.1(4/1-10/31)
10/6/A-004 Morrison Creek Upper Yampa Routt confl Silver Creek at confl Yampa River at 4.91 Blacktail Mountain 13.2 (4/1 - 8/15)
lat 40 14 42N long 106 47 11W lat 40 17 24N long 106 48 57W Green Ridge 8.1 (8/16 - 3/31)
09/6/A-003 South Fork Slater Creek Little Snake Routt headwaters in the vicinity of confl. W Prong S Fork Slater Creek at  4.60 Buck Point 4.1 (4/1 - 6/30)
Moffat lat 40 46 22N long 107 19 7TW lat 40 49 37N long 107 17 47W 1.25(7/1 - 7/31)
0.65 (8/1 - 9/15)
1.25 (9/16 - 3/31)
10/6/A-006 South Fork Slater Creek Little Snake Routt confl W Prong SF Slater Creek at confl Slater Creek at 1.96 Buck Point 5.25 (10/16 - 3/14)
lat 40 49 37N long 107 17 47W lat 40 51 06N long 107 17 26W 9 (3/15 - 7/15)
2 (7/16 - 8/15)
0.8 (8/16 - 10/15)
10/6/A-007 West Prong South Fork  Little Snake Routt headwaters in the vicinity of hdgt Decker Ditch No 1 at 4.58 Buck Point 2.5 (11/1 - 2/29)
Slater Creek Moffat lat 40 46 33N long 107 21 19W lat 40 48 53N long 107 18 1W 49 (3/1-7/31)

3.5 (8/1-10/31)

Page 5 of 7



Instream Flow Tabulation - Water Division 6

Case Length Amount(dates) Approp
Number Stream Watershed County Upper Terminus Lower Terminus (miles) USGS QUADS (CFS) Date
Totals for Water Division 6 Tllta|#llf stl‘ﬂalll MilIIS= 3358
Total # of Appropriations = 8

(Totals do not include donated/acquired water rights)

Page 6 of 7



Instream Flow Tabulation - Water Division 7

Case Length Amount(dates) Approp
Number Stream Watershed County Upper Terminus Lower Terminus (miles) USGS QUADS (CFS) Date
10/7/A-001 Animas River Animas San Juan confl Minnie Gulch at confl Cunnigham Creek at 2.58 Howardsville 9.1 (11/1 - 4/30)
lat 37 51 45N long 107 34 23W lat 37 50 11N long 107 35 52W 12.2 (5/1 - 10/31)
10/7/A-002 Animas River Animas San Juan confl Cunningham Creek at confl Arrastra Creek at 1.94 Howardsville 13 (11/1 - 4/30)
lat 37 50 11N long 107 35 52W lat 37 49 38N long 107 37 37W 25 (5/1 - 10/31)
Totals for Water Division 7 Total # of Stream Miles - 452
Total #£ of Appropriations = 2
(Totals do not include donated/acquired water rights)
Total # of Appropriations = 2%
(Totals do not include donated/acquired water rights)

Page 7 of 7



Exhibit 2

STATE OF COLORADO

Bill Ritter, Jr., Governor
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF WILDLIFE

AN EQUAL OPPORTUNITY EMPLOYER

Thomas E. Remington, Director -
6060 Broadway For Wildlife-
Denver, Colorado 80216 For People
Telephone: (303) 297-1192

wildlife.state.co.us

January 8, 2010

Ms. Linda Bassi

Colorado Water Conservation Board
Stream and Lake Protection Section
1313 Sherman Street, Room 723
Denver, Colorado 80203

Re: Colorado Division of Wildlife Instream Flow Recommendations for Morrison Creek.

Dear Linda,

The purpose of this letter is to formally transmit the Colorado Division‘of Wildlife’s (CDOW) Instream Flow
Recommendations for Morrison Creek pursuant to Rule 5n of the Rules Concerning the Colorado Instream Flow
and Natural Lake Levels. The CDOW believes that Morrison Creek should be considered for inclusion into the
Instream Flow Program (ISFP) because it has a natural environment that can be preserved to a reasonable degree
with an instream flow water right. As you know, the State‘of Colorado’s. Instream Flow Program (ISFP) was
created in 1973 when the Colorado State Legislature recognized “the need to correlate the activities of mankind
with some reasonable preservation of the natural environment” (See 837-92-102 (3) C.R.S.). The statute vests the
Colorado Water Conservation Board (Board) with the exclusive authority to appropriate and acquire instream
flow and natural lake level water rights. In order to encourage other entities to participate in Colorado’s ISFP, the
statute directs the Board to request instream flow recommendations from other state and federal agencies.

Location and Land Status

The Morrison Creek instream flow recommendations begin at the confluence of Muddy Creek and extend
downstream to the-confluence with the Yampa River. The-Morrison Creek instream flow recommendation was
segmented at the confluence with Silver Creek. The proposed instream flow segments are located north of the
City of Steamboat Springs. 23% of the proposed segments (Muddy Creek to Yampa River) are located on public
lands and.77% of the proposed segments are located on private lands. It should be noted that there is strong
support-for these instream flow appropriations from the local land owners (see attached February 20, 2009 letter).

Biological Summary and R2CROSS Analysis

The CDOW, Bureau of Land Management (BLM) and local land owners have collected stream cross section
information, natural environment data, and other data needed to quantify the instream flow needs for this reach of
the Morrison Creek. Morrison Creek is classified as a medium stream (between 20 to 35 feet wide) and fishery
surveys indicate the stream environment of the Morrison Creek supports a naturally reproducing brook trout
(Salvelinus fontinalis) population. The Board staff relies upon the biological expertise of the cooperating
agencies to interpret output from the R2CROSS data collected to develop the initial, biologic instream flow
recommendation. This initial recommendation is designed to address the unique biologic requirements of each
stream without regard to water availability. Three instream flow hydraulic parameters, average depth, percent
wetted perimeter, and average velocity are used to develop biologic instream flow recommendations. The CDOW
has determined that maintaining these three hydraulic parameters at adequate levels across riffle habitat types,

DEPARTMENT OF NATURAL RESOURCES, James B. Martin, Executive Director
WILDLIFE COMMISSION, Brad Coors, Chair  Tim Glenn, Vice Chair e Dennis Buechler, Secretary
Members, Jeffrey Crawford e Dorothea Farris ¢ Roy McAnally e John Singletary e« Mark Smith e Robert Streeter
Ex Officio Members, James B. Martin and John Stulp
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aquatic habitat in pools and runs will also be maintained for most life stages of fish and aquatic invertebrates
(Nehring 1979; Espegren 1996).

The results of the R2CROSS data collection efforts for the upper segment indicate that an instream flow
recommendation of 3.1 cfs, is required to maintain the three principal hydraulic criteria of average depth, average
velocity and percent wetted perimeter, and 1.4 cfs, is required to maintain two of the three principal hydraulic
criteria. The results of the R2CROSS data collection efforts for the lower segment indicate that an instream flow
recommendation of 13.2 cfs, is required to maintain the three principal hydraulic criteria of average depth,
average velocity and percent wetted perimeter, and 8.1 cfs, is required to maintain two of the three principal
hydraulic criteria. However, these results are only based on the physical and biological data collected to date and
do not incorporate any water availability constraints.

Water Availability Analysis and Instream Flow Recommendation

The CDOW staff conducted a preliminary evaluation of the stream hydrology to” determine if water was
physically available for an instream flow appropriation based on data collected at the USGS stream gage for
Service Creek near Oak Creek, CO (#09237800). Subsequent to this preliminary analysis, the CWCB completed
their geometric mean analysis of daily flows for Morrison Creek. We have used the CWCB’s water availability
analysis to adjust the seasonality and quantities of the R2CROSS instream flow recommendation so that the
estimated daily flow of Morrison Creek reasonably exceeds the recommended instream flow amounts. These
seasonal adjustments are reflected in the final instream flow recommendations shown below:

Muddy Creek to Silver Creek

. 3.1 cfs (April 1 through October 31)
. 1.4 cfs (November 1 through March 31)

Silver Creek to Yampa River

. 13.2 cfs (April 1 through August 15)
o 8.1 cfs (August 16 through March 31)

Relationship to State Policy
The CDOW supports the Instream Flow Program because the appropriation of instream flow water rights helps
the CDOW meet our statutory mission as described in Title 33 of the Colorado Revised Statutes (CRS):

§33-1-101 - “It is the policy of the state of Colorado that the wildlife and their environment are to be
protected, preserved, enhanced, and managed for the use, benefit, and enjoyment of the people of this state
and its visitors ... that there shall be provided a comprehensive program designed to offer the greatest
possible variety of wildlife-related recreational opportunity to the people of this state and its visitors and that,
to carry out such program and policy, there shall be a continuous operation of planning, acquisition, and
development of wildlife habitats and facilities for wildlife related opportunities.”

833-2-106 — “(1) The division [of Wildlife] shall establish such programs including acquisition of land or
aquatic habitat as are deemed necessary for management of nongame, endangered, or threatened wildlife. (2)
... the division may enter into agreements with federal agencies or political subdivisions of this state or with
private persons for administration and management of any area established under this section or utilized for
management of nongame, endangered, or threatened wildlife.”

833-5-101 - “It is declared to be the policy of the state that its fish and wildlife resources, and particularly the
fishing waters within the state, are to be protected and preserved from the actions of any state agency to the
end that they be available for all time and without change in their natural existing state, except as may be
necessary and appropriate after due consideration of all factors involved.”



In addition to meeting the state policy discussed above Morrison Creek satisfies criteria identified by the CWCB
for ISF appropriations, including:

a) The recommendations have broad public support;
b) The proposed appropriations will have a positive impact on state or local economies;

¢) The recommendations are part of a water acquisition strategy;

d) The recommendations are part of a collaborative solution to a unique natural resource issue with
federal, state or local partners; and

e) The instream flow amount and timing recommended by CDOW and CWCB staff:
e Is based upon standard scientific methodology and an accurate R2CROSS analysis;
o Reflects the amount of water available for appropriation as an instream flow water right; and

e Isrequired to preserve the natural environment to a reasonable degree.

I have also attached copies of the field data sheets, the R2CROSS modeling runs, and stream photographs. If you
have any questions regarding the attached information or the instream flow recommendations please contact me at
(303)-291-7267.

Sincerely,

Mark Uppendahl
Colorado Division of Wildlife
Instream Flow Program Coordinator

Cc: Grady McNeill, CDOW Resource Support Section Manager — w/o attachments

Jay Skinner, CDOW Water Unit Program Manager — w/o attachments

Dave Graf, CDOW Water Resource Specialist —w/oattachments

Sherman Hebein, CDOW Senior Aquatic Biologist — w/o attachments

Ron Velarde, CDOW Northwest Regional Manager - w/o attachments

Bill Atkinson, CDOW Area Aquatic Biologist — w/o attachments

Jim Haskins, CDOW Area 10 Wildlife Manager - w/o attachments

Libby Miller, CDOW District Wildlife Manager — w/o attachments



Stream: Morrison Creek

Executive Summary

Water Division: 6
Water District: 44
CDOW#: 21294

Segment: Muddy Creek to Silver Creek

Upper Terminus: Muddy Creek
Latitude: 40° 10’ 57.8”N Longitude: 106°45° 00.0"W

Lower Terminus: Silver Creek
Latitude: 40° 14° 40.6”N Longitude: 106°47° 13.3"W

Counties: Routt

Length: 5.0 miles

ISF Appropriation: 3.1 cfs (04/01 — 10/31)
2.0 cfs (11/01 —03/31)

Segment: Silver Creek to Yampa River

Upper Terminus: Silver Creek
Latitude: 40° 14’ 40.6”N Longitude: 106°47° 13.3"W

Lower Terminus: Yampa River
Latitude: 40° 14’ 40.6”N Longitude: 106°47° 13.3"W

Counties: Routt

Length: 4.5 miles

ISF Appropriation:  13.2 cfs (04/01 — 07/31)
10.0 cfs (08/01 — 08/31)
7.9 cfs (09/01 — 03/31)



Colorado Division of Wildlife
Routt County
Morrison Creek
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* COLORADO WATER CONSERVATION BCARD *
* INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM *
* STREAM CROSS-SECTION AND FLOW ANALYSIS *
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LOCATION INFORMATION

STREAM NAME:
XS LOCATION:

Morrison Creek

100 yds u/s of road crossing on State Trust Lands

XS NUMBER: 1

DATE: 10/11/37
OBSERVERS: Upper.dahl, Ramp, Ta
1/4 SEC:

SECTION: 36

TWP:

RANGE:

PM: 6th

COUNTY : Routt
WATERSHED: Yampa
DIVISION: 6

DOW CODE:

USGS MAP: Green Ridge
USFS MAP: Routt

SUPPLEMENTAL DATA

k%% NOTE #**%%
Leave TAPE WT and TENSION
at defaults for data collected

TAPE WT-: 0.0106 with a survey level and rod
TENSION: 12

CHANNEL PROFILE DATA

SLOTE 0.009

INPUT DATA CHECKED B

ASSIGNED TO:

Y e



STREAM NAME :
XS LOCATION:

Morrison Creek

100 yds u/s of road crossing on State Trust Lands

XS NUMBER: 1
INPUT DATA # DATA POINTS= 40
FEATURE VERT WATER WETTED
DIST DEPTH DEPTH VEL PERIM.
0.00 0.50 9.00 0.00 0.
g 1.00 1.00 9.00 0.00 0.
W 1.10 1.90 0.00 0.00 0.
1.50 2.30 0.25 0.63 0.
2.00 2.35 0.50 1.01 0.
2.50 2.35 0.50 0.64 0.
3.00 2.30 0.40 1.39 0.
3.50 2.40 0.60 2.01 0.
4.00 2.40 0.55 2.03 0.
4.50 2.45 0.60 1.97 0.
5.00 2.30 0.45 2.66 0.
5.50 2.30 0.45 2.92 0.
§.00 2.30 0.35 3.39 0.
6.50 2.30 0.35 4.10 c.
7.00 2.35 0.40 2.75 0.
7.50 2.40 0.50 2.30 0.
8.00 2.50 0.60 2.30 0.
8.50 2.50 0.60 2.71 0.
9.00 2.55 0.70 2.58 0.
9.50 2.60 0.70 1.84 0.
10.00 2.60 0.60 0.6 0.
10.50 2.50 0.60 2.30 0.
11.00 2.50 0.60 1.70 0.
11.50 2.50 0.65 2.95 0.
12.00 2.55 0.65 2.25 0.
12.50 2.50 0.65 2.55 0.
13.00 2.35 0.45 2.49 0.
13.50 2.30 0.40 1.89 0.
14.00 2.35 0.40 1.64 0.
14.50 2.30 0.40 1.60 0.
15.00 2.30 0.40 0.89 0.
15.50 2.30 0.40 1.17 0.
16.00 2.25 0.30 1.17 0.
16.50 2.20 0.30 0.99 0.
17.00 2.15 0.25 1010 0.
17.5¢C 2.20 0.20 0.54 0.
W 17.60 1.95 0.00 0.00 0.
17.80 1.50 0.00 0.00 0.
g 18.50 1.30 0.00 0.00 0.
8 19.60 1.20 0.00 0.00 0.
TOTALS  —-=--mmmmmmmmmmmm oo 16

VALUES COMPUTED FROM RAW FIELD DATA

Manning's n = 0.0424
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WATER AREA Q
DEPTH (Am) (Qm)
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.35 0.16 0.10
0.50 0.25 0.25
0.50 0.25 0.16
0.40 0.20 0.28
0.60 0.30 0.60
0.55 0.28 Q.56
0.60 0.30 0.59
0.45 0.23 0.60
0.45 0.23 0.66
0.35 0.18 0.59
0.35 0.18 0.72
0.40 0.20 0.55
0.50 0.25 0.58
0.60 0.30 0.69
0.60 0.30 0.81
0.70 0.35 0.90
0.70 0.35 0.64
0.60 0.30 0.19
0.60 0.30 0.69
0.60 0.30 0.51
0.65 0.33 0.96
0.65 0.23 0.73
0.65 0.33 0.83
0.45 0.23 0.56
0.40 0.20 0.38
0.40 0.20 0.33
0.40 0.20 0.32
0.40 0.20 0.18
0.40 0.20 0.23
0.30 0.15 0.18
0.30 0.15 0.15
0.25 0.12 0.14
0.20 0.06 0.03
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.7 7.87 15.68
(Max.)



STREAM NAME: Morrison Creek
XS LOCATION: 100 vds u/s of road crossing o
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA

1.69 7.87 11.89 51.1%
1.71 7.87 11.55 46.8%
1.73 7.87 11.22 42.6%
1.75 7.87 10.89 38.4%
1.77 7.87 10.56 34.2%
1.79 7.87 10.22 29.9%
1.81 7.87 9.89 25.7%
1.83 7.87 9.56 21.5%
1.85 7.87 9.23 17.3%
1.87 7.87 8.50 13.1%
1.89 7.87 8.57 8.95%
1.90 7.87 8.40 6.8%
1.91 7.87 8.24 4.7%
1.92 7.87 8.07 2.6%
1.93 7.87 7.91 0.5%
1.94 7.87 7.74 -1.6%
1.95 7.87 7.58 -3.7%
1.96 7.87 7.41 -5.8%
1.97 7.87 7.25 -7.9%
1.98 7.87 7.08 -10.0%
1.99 7.87 6.92 ~12.1%
2.01 7.87 6.59 -16.2%
2.03 7.87 6.26 -20.4%
2.05 7.87 5.%94 -24.5%
2.07 7.87 5.61 -28.7%
2.09 7.87 5.28 ~32.8%
2.11 7.87 4.96 -37

2.13 7.87 4.63 -431.1%
2.15 7.87 4.31 -45.2%
2.17 7.87 3.99 -49.3%
2.19 7.87 3.67 -53.4%

WATERLINE AT ZERO
AREA ERROR = 1.930



*Q*

*WL*

STREAM NAME:
XS LOCATION:
XS NUMBER:

STAGING TABLE

Morrison Creek

100 yds u/s of road crossing on State Trust Lands

= lowest Grassline elevation corrected for sag

Waterline corrected for variatiorns in field measured water surface elevations and sag
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STREAM NAME:
XS LOCATION:
XS NUMBER: 1

Morrison Creek

100 yds u/s of road crossing on State Trust Lands

SUMMARY SHEET

RECOMMENDED INSTREAM FLOW:

MEASURED FLOW {Qm)= 15.68 cfs
CALZULATED FLOW (Qc)= 15.67 cfs
(Qm-Qc) /Qm * 100 = 0.1 %
FLOW (CFS)
MEASURED WATERLINE (WLm)= 1.94 ft —m==z=====
CALCULATED WATERLINE (WLc)= 1.93 ft
(WLm-WLe) /WLm * 100 = 0.4 %
MAX MEASURED DEPTH (Dm)= 0.70 ft
MAX CALCULATED DEPTH (Dc)= 0.71 ft
{Dm-Dc) /Dm * 100 -1.8 %
MEAN VELOCITY= 1.99 ft/sec o
MANNING'S N= 0.042
SLOPE= 0.009 fr/fc
.4 * om = 6.3 cfs
2.5 * Qm= 39.2 cts
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: ittt it it tn tetcimeneneeaeann AGENCY........

L Y = DATE:



COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Morrison Creek
XS LOCATION: 0
XS NUMBER: 0
DATE: 29-Jun-06
OBSERVERS: Mark Uppendahl and Bridget Molloy
1/4 SEC: 0
SECTION: 0
TWP: 0
RANGE: 0
PM: 0
COUNTY: Routt
WATERSHED: Yampa
DIVISION: 6
DOW CODE: 0
USGS MAP: 0
USFS MAP: 0
SLIPPLEMENTAL DATA ** NOTE ***

Leave TAPE WT and TENSION
at defaults for data collected
TAPE WT: 0.01086 with a survey level and red
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.003125

INPUT DATA CHECKED BY: ..ot DATE....cccoeviieene

ASSIGNED TO: oot DATE. ...,



STREAM NAME:

Morrison Creek

VALUES COMPUTED FROM RAW FIELD DATA

XS LOCATION: 0
XS NUMBER: 0
# DATA POINTS= 39
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
Top Stake 0.00 3.54
B Stake 0.00 4.01
1 GL 2.00 4.25
5.00 468
WL 8.00 520 0.00 0.00
8.50 5.30 0.10 0.00
9.00 540 0.20 0.44
9.50 540 0.20 0.74
10.00 5.45 025 1.01
10.50 5.50 0.30 1.07
11.00 5.60 0.40 1.29
11.50 555 0.35 1.36
12.00 5.60 0.40 139
12.50 5.70 050 1.50
13.00 5.70 0.50 147
13.50 575 0.55 1.39
14.00 575 0.55 1.55
14.50 5.70 0.50 1.60
15.00 5.70 0.50 1.63
15.50 5.70 0.50 1.60
16.00 5.70 0.50 1.61
16.50 570 0.50 145
17.00 5.65 0.45 1.65
17.50 5.70 0.50 1.56
18.00 5.60 0.40 1.58
18.50 5.75 0.55 1.46
19.00 570 0.50 1.30
19.50 5.65 0.45 0.73
20.00 5.70 0.50 1.04
20.50 5.70 0.50 0.74
21.00 5.70 0.50 0.12
21.50 5.50 0.30 0.00
22.00 570 0.50 0.00
SWL 23.00 5.2% 0.00
24.50 4.82
1GL 25.50 3.57
27.60 3.25
B. Stake 30.00 1.86
Top Stake 30.00 1.48
TOTALS --rmcommamnammmmnnns

WETTED WATER AREA Q % Q
PERIM. DEPTH (Am) {Qm) CELL
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.51 0.10 0.05 0.00 0.0%
0.51 0.20 0.10 0.04 0.6%
0.50 0.20 0.10 0.07 1.0%
0.50 0.25 013 0.13 1.8%
0.50 0.30 0.15 016 2.2%
0.51 0.40 0.20 0.26 3.6%
0.50 0.35 0.18 0.24 3.3%
0.50 0.40 0.20 0.28 3.9%
0.51 0.50 0.25 0.38 5.2%
0.50 0.50 0.25 0.37 5.1%
0.50 0.55 0.28 0.38 5.3%
0.50 0.55 0.28 0.43 6.0%
0.50 0.50 0.25 0.40 5.6%
0.50 0.50 0.25 0.41 5.7%
0.50 0.50 0.25 0.40 5.6%
0.50 0.50 0.25 0.40 5.6%
0.50 0.50 0.25 0.36 5.1%
0.50 0.45 0.23 0.37 5.2%
0.50 0.50 0.25 0.39 5.5%
0.51 0.40 0.20 0.32 4.4%
0.52 0.55 0.28 0.40 5.6%
0.50 0.50 0.25 0.33 4.5%
0.50 0.45 0.23 0.16 2.3%
0.50 0.50 0.25 0.26 3.6%
0.50 0.50 0.25 0.19 26%
0.50 0.50 0.25 0.03 0.4%
0.54 0.30 0.15 0.00 0.0%
0.54 0.50 0.38 0.00 0.0%
1.11 0.00 0.00 0.0%
000 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
15,29 0.55 6.10 7.15 100.0%
(Mex.)
Manning's n = 0.0384
Hydraulic Radius= 0.39896433



STREAM NAME: Morrison Creek
XS LOCATION: 0
XS NUMBER: 0

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
6.10 6.03 -1.1%

4.96 6.10 10.08 65.2%
4.98 6.10 9.73 59.5%
5.00 6.10 9.39 53.9%
5.02 6.10 9.056 48.4%
5.04 6.10 872 42.9%
5.06 6.10 8.39 37.5%
5.08 6.10 8.06 32.1%
5.10 6.10 7.74 26.8%
512 6.10 7.42 21.6%
5.14 6.10 710 16.4%
5.16 6.10 6.79 11.3%
517 6.10 6.64 8.8%
518 6.10 6.48 6.3%
519 6.10 6.33 3.8%
5.20 6.10 6.18 1.3%
5.21 6.10 6.03 -1.1%
522 6.10 5.88 -3.6%
523 6.10 5.73 -6.0%
5.24 6.10 5.58 -8.5%
525 6.10 5.44 -10.8%
526 6.10 5.29 -13.3%
5.28 6.10 5.00 -18.1%
5.30 6.10 4.71 -22.8%
5.32 6.10 442 -27.5%
534 6.10 4.14 -32.1%
5.36 6.10 3.86 -36.7%
5.38 6.10 3.58 -41.2%
5.40 6.10 3.31 -45.7%
542 6.10 3.05 -50.1%
5.44 6.10 2.79 -54.3%
5.46 6.10 2.54 -58.4%

WATERLINE AT ZERO



STREAM NAME: Morrison Creek
XS LOCATION: o}

XS NUMBER: o] Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag
DIST TO TOP AVG. MAX. WETTED  PERCENI HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM RADIUS FLOW VELOCITY
(FT) _(FD) (FT) D) (SQFT) {(FD) (%) (FT) (CFS) (FT/SEC)
GL* 4.25 22.96 1.06 150 24.35 23.64 100.0% 1.03 53.66 2.20
425 22,95 1.06 1.50 24.34 23.64 100.0% 1.03 53.64 2.20
4.30 22.56 1.03 1.45 23.20 23.23 98.2% 1.00 50.11 2.16
4.35 2218 1.00 1.40 22.08 22.81 96.5% 0.97 46.71 2.12
4.40 21.79 0.96 1.35 20.98 22.39 94.7% 0.94 43.43 2.07
4.45 21.40 0.93 1.30 19.90 21.98 92.9% 0.91 40 27 2.02
450 21.01 0.90 1.25 18.84 21.56 91.2% 0.87 37.23 1.98
455 20.62 0.86 1.20 17.80 21.14 89.4% 084 34.31 193
4.60 20.23 0.83 1.15 16.78 20.73 87.7% 0.81 31.51 1.88
4.65 19.84 0.80 1.10 15.78 20.31 85.9% 0.78 28.83 1.83
4.70 19.48 0.76 1.05 14.80 19.02 84.2% 0.74 26.24 1.77
4.75 19.15 0.72 1.00 13.83 19.56 82.7% 0.71 23.73 1.72
4.80 18.82 0.68 0.95 12.88 19.20 81.2% 0.67 21.34 1.66
4.85 18.40 0.65 0.90 11.95 18.77 79.4% 0.64 1912 1.60
4.90 17.92 0.62 0.85 11.04 18.27 77.3% .60 17.06 1.54
4.95 17.44 0.58 0.80 10.16 17.78 75.2% 057 15.12 1.49
5.00 16.96 0.55 0.75 9.30 17.29 73.1% 0.54 13.29 1.43
5.05 16.48 0.51 0.70 8.46 16.80 71.1% 0.50 11.58 1.37
5.10 16.00 0.48 085 7.65 16.31 69.0% 047 9.99 1.31
515 1552 0.44 0.60 6.86 15.82 66.9% 0.43 8.50 1.24
WL 520 15.04 041 0.55 6.10 15.33 64.8% 0.40 713 1.17
525 14.67 0.37 0.50 5.36 14.94 83.2% 0.36 5.84 1.09
5.30 14.31 0.32 0.45 4.63 14.57 81.6% 0.32 466 IO |
5.35 13,96 0.28 0.40 3.93 14 20 60.1% 0.28 360 02
540 13.11 025 035 324 13.33 56.4% 024 272 ToEd
5.45 12.51 0.21 0.30 260 12,72 53.8% 0.20 1.95 0.75
550 11.90 0147 0.25 1.99 1240, TE15% 016 129 0.65
555 11.29 0.12 0.20 1.41 1146V 4a5% 012" “ors 053
5.60 9.70 0.09 0.15 0.88 9.82 5% 0.09 0.38 0.43
5.65 8.66 0.05 0.10 0.42 8.74 36.9% 0.05 012 0.29
570 215 0.03 0.05 0.07 2.7 9.2% 0.03 0.01 0.21




STREAM NAME: Marrison Creek

XS LOCATION: 0
XS NUMBER: 0
SUMMARY SHEET
MEASURED FLOW {Qm)= 715 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 7.13 cfs
{Qm-QcyQm * 100 = 0.2 %
FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 5.21 ft =====sz==ss ====z==x
CALCULATED WATERLINE (WLc)= 5.20 ft
(WLm-WLe)/WLm * 100 = 01 %
MAX MEASURED DEPTH (Dm)= 055 ft
MAX CALCULATED DEPTH (Dc)= 055 ft
(Dm-Dc)yDm * 100 0.1 % .
MEAN VELOCITY= 117 fifsec L o
MANNING'S N= 0.038
* SLOPE= 0.003125 fi/ft
ATQm = 2.9 cfs
2.5*Qm= 17.9 cfs

RATIONALE FOR RECOMMENDATION:

RECOMMENDATION BY"

CWCB REVIEWBY: ... OO PO OO POV DATE: ..o



COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Morrison Creek - 2007
XS LOCATION: 50" d/s of bridge - 40 11 01.8 106 45 08.3
XS NUMBER: 2007 001
DATE: 4-Sep-07
OBSERVERS: Uppendahl & Roach (TU)
1/4 SEC: SE
SECTION: 36
TWP: 3N
RANGE: 84w
PM: 6
COUNTY: Routt
WATERSHED: Yampa
DIVISION: 6
DOW CODE: 0
USGS MAP: 0
USFS MAP: 0
SUPPLEMENTAL DATA »** NOTE ***

Leave TAPE WT and TENSION
at defaults for data collected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.00934579

INPUT DATA CHECKED BY: ..o DATE.......cccvee

ASSIGNED TO: .o, DATE.......coovvi,



STREAM NAME: Morrison Creek - 2007

XS LOCATION: 50" d/s of bridge - 40 11 01.8 106 45 08.3
XS NUMBER: 2007 001
# DATA POINTS= 38 VALUES COMPUTED FROM RAW FIELD DATA
FEATURE VERT WATER WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL PERIM. DEPTH (Am) ~ (Qm) CELL
TS 0.00 375 0.00 0.00 0.00 0.0%
BS 0.01 422 0.00 0.00 0.00 0.0%
1 GL 2.40 450 Q.00 0.00 0.00 0.0%
4.50 495 0.00 0.00 0.00 0.0%
MUD 6.70 5.35 0.00 0.00 0.00 0.0%
8.00 5.50 0.00 0.00 0.00 0.0%
10.10 5.55 0.00 0.00 0.00 0.0%
WL 10.70 5.85 0.00 0.00 0.00 0.00 0.00 0.0%
11.40 5.90 0.10 0.39 0.70 0.10 0.06 0.02 2.0%
11.80 5.95 0.20 0.51 0.40 0.20 0.08 0.04 3.8%
12.20 5.95 0.15 0.60 0.40 0.15 0.06 0.04 3.4%
12.60 6.00 0.20 0.72 0.40 0.20 0.08 0.06 5.4%
13.00 6.00 0.20 0.75 0.40 0.20 0.08 0.06 5.6%
13.40 6.00 0.25 0.86 0.40 0.25 0.10 0.09 8.1%
13.80 6.00 0.20 0.85 0.40 0.20 0.08 0.07 6.4%
14.20 6.00 0.20 0.80 0.40 0.20 0.08 0.06 6.0%
14.60 6.00 0.20 086 0.40 0.20 0.08 0.07 6.5%
15.00 6.05 0.20 0.97 0.40 0.20 0.08 0.08 7.3%
15.40 6.00 0.20 1.00 0.40 0.20 0.08 0.08 7.5%
15.80 6.00 0.20 1.00 0.40 0.20 0.08 0.08 7.5%
16.20 6.00 0.20 1.03 0.40 0.20 0.08 0.08 7.7%
16.60 6.00 0.20 0.91 0.40 0.20 0.08 0.07 6.8%
17.00 595 0.15 0.98 0.40 0.15 0.07 0.07 6.2%
17.50 5.95 0.15 0.70 0.50 0.15 0.08 0.05 4.9%
18.00 5.90 0.05 0.00 0.50 0.05 0.03 0.00 0.0%
18.50 595 0.10 0.60 0.50 0.10 0.05 0.03 2.8%
19.00 5.90 0.10 0.39 0.50 0.10 0.05 0.02 1.8%
19.50 5.90 0.05 0.00 0.50 0.05 0.03 0.00 0.0%
20.00 5.95 0.10 0.00 0.50 0.10 0.05 0.00 0.0%
20.50 5.95 0.10 0.00 0.50 0.10 0.05 0.00 0.0%
WL 21.00 5.85 .00 0.00 0.51 0.00 0.00 0.0%
23.20 5.70 0.00 0.00 0.00 0.0%
24.30 517 0.00 0.00 0.00 0.0%
1G6L 2510 3.92 0.00 0.00 0.00 0.0%
28.00 2.92 0.00 0.00 0.00 0.0%
28.70 2.52 0.00 0.00 0.00 0.0%
BS 30.00 2.40 0.00 0.00 0.00 0.0%
TS 30.01 1.77 0.00 0.00 0.00 0.0%
TOTALS -v---smmmmemmnmmmmmean 10.34 0.25 1.49 1.06 100.0%
(Max.)
Manning's n = 0.0552

Hydraulic Radius= 0.14389742



STREAM NAME: Morrison Creek - 2007
XS LOCATION: 50" d/s of bridge - 40 11 01.8 106 45 08.3
XS NUMBER: 2007 001

WATER LINE COMPARISON TABLE

WATER MEAS comp AREA
LINE AREA AREA ERROR
1.49 1.11 -25.5%

5.60 1.49 4.14 178.3%
5.62 1.49 3.88 160.6%
5.64 1.49 3.62 143.0%
5.66 1.49 3.36 125.6%
5.68 1.49 3.10 108.2%
5.70 1.49 2.84 90.9%
572 1.49 2.59 73.9%
5.74 1.49 2.34 57.4%
5.76 1.49 2.10 41.3%
5.78 1.49 1.87 25.7%
5.80 1.49 1.64 10.5%
5.81 1.49 1.53 3.0%
5.82 1.49 142 -4.3%
5.83 149 1.32 -11.5%
5.84 1.49 1.21 -18.6%
585 1.49 1.1 -25.5%
5.86 1.49 1.01 -32.4%
5.87 1.49 0.91 -39.1%
5.88 1.49 0.81 -45.7%
5.89 1.49 0.71 -52.2%
5.90 1.49 0.62 -58.6%
5.92 1.49 0.45 -69.8%
5.94 1.49 0.30 -79.5%
5.96 1.49 0.19 -87.0%
5.98 1.49 0.10 -93.1%
6.00 1.49 0.02 -98.7%
6.02 1.49 0.01 -99.5%
6.04 1.49 0.00 -99.9%
6.06 1.49 0.00 -100.0%
6.08 1.49 0.00 -100.0%
6.10 1.49 0.00 -100.0%

WATERLINE AT ZERO
AREA ERROR = 5.814



STREAM NAME: Morrison Creek - 2007
XS LOCATION: 50" d/s of bridge - 40 11 01.8 106 45 08.3
XS NUMBER: 2007 001 Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag
DISTTO TOP AVG. MAX. WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM.  WET PERIM RADIUS FLOW VELOCITY
(T (D FD (FT) __(SQFD (F1) (%) (FT) (CFS) (FT/SEC)
*GL* 4.50 22.33 1.12 1.585 24.97 23.02 100.0% 1.08 68.63 275
4.81 20.66 0.88 124 18.21 21.15 91.9% 0.86 42.93 2.36
4.86 20.40 0.84 1.19 17.19 20.85 90.6% 0.82 39.35 2.29
4.91 20.13 Q.80 1.14 16.17 20.55 89.3% 0.79 35.90 2.22
4.96 19.85 0.76 1.09 1617 20.24 87.9% 0.75 32.61 2.15
5.01 19.55 0.73 1.04 14.19 19.91 86.5% 0.71 29.49 2.08
5.06 19.24 0.69 099 13.22 19.57 85.0% 0.68 26.51 2.00
511 18.93 0.65 0.94 12.27 19.23 83.5% 0.64 23.67 1.93
516 18.63 0.61 0.89 11.33 18.89 82.0% 0.60 20.97 1.85
521 18.26 0.57 0.84 10.40 18.50 80.4% 0.56 18.46 177
5.26 17.88 0.53 0.79 9.50 18.11 78.6% 0.52 16.10 1.69
531 17.50 0.49 074 8.62 17.71 76.9% 0.49 13.88 1.61
5.36 17.07 0.45 0.69 7.75 17.27 75.0% 0.45 11.83 1.53
5.41 16.54 0.42 0.64 6.91 16.72 72.6% 0.41 9.99 1.44
546 16.00 0.38 0.59 6.10 16.17 70.2% 0.38 8.29 1.36
5.51 14.99 0.35 0.54 5.31 15.15 65.8% 0.35 6.88 1.30
5.56 13.35 0.35 0.49 462 13.49 58.6% 0.34 5.88 1.27
£.61 13.15 0 0.30 0.44 3.95 13.27 57 .6% 0.30 4.59 1.16
5.66 12.96 1028 0.39 3.30 13.04 56.6% 0.25 3.44 i 1.04 ¢
571 12.56 021 0.34 2.66 12.64 54.9% 021 7245 1092 |

576 11.73 0.18 0.29 2.05 11.79 T512% | 0.17 1.67 Y

WL 5.81 10.90 0.14 0.24 1.49 10.94 1\4752/0;_} 0.14 1.02 0.69
5.86 10.03 0.10 0.19 0.96 10.07 43.7% 0.10 0.52 0.54
5.91 8.10 0.06 0.14 0.50 8.12 35.3% 0.06 0.20 0.40
5,96 4.57 0.04 0.09 0.17 4.58 19.9% 0.04 0.05 0.29
6.01 0.57 0.02 0.04 0.01 0.58 2.5% 0.02 0.00 0.18

1 = b
P -~ L 0
25 b
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STREAM NAME: Morrison Creek - 2007

XS LOCATION: 50' d/s of bridge - 40 11 01.8 106 45 08.3
XS NUMBER: 2007 007

SUMMARY SHEET
MEASURED FLOW (Qm)= 1.06 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 1.02 cfs ==
(Qm-Qc)/Qm * 100 = 3.8 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= 5.85 ft =====z===== —=rozma=
CALCULATED WATERLINE (WLc)= 581 ft
(WLm-WLe)WLm * 100 = 06 % _
MAX MEASURED DEPTH (Dm)= 0.25 ft
MAX CALCULATED DEPTH (Dc)= 0.24 ft
(Dm-Dc)/Dm * 100 57 %
MEAN VELQCITY= 0.69 fUsec
MANNING'S N= 0.055
SLOPE= 0.00934579 ft/ft
4 Qm= 0.4 cfs
25*Qm= 2.7 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: ... AGENCY e, DATE:

WV OB REVIE WY BY . i e e e e e e e e e e e e e
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Morrison Creek

XS LOCATION: UTM 13 03 50 781 44 49 746
XS NUMBER: 72505001 .
DATE: 25-Jul-05

OBSERVERS: Uppendahl, Dilger

1/4 SEC: SE

SECTION: 36

TWP: 3N

RANGE: 84w

PM: 6

COUNTY: Routt

WATERSHED: Yampa River

DIVISION: <]

DOW CODE: 0

USGS MAP: Green Ridge

USFS MAP: 0

SUPPLEMENTAL DATA

TAPE WT: 0.0106
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.00318182

INPUT DATA CHECKED BY: .......cceovee.

ASSIGNED TO: ..o

ek NOTE ke
Leave TAPE WT and TENSION
at defaults for data collected
with a survey level and rod

................... DATE......ccociiiee

.................. DATE....ccoovirine



STREAM NAME:

Morrison Creek

XS LOCATION: UTM 13 03 50 781 44 49 746
XS NUMBER: 72505001
# DATA POINTS= 30 VALUES COMPUTED FROM RAW FIELD DATA
FEATURE VERT WATER WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL PERIM. DEPTH (Am) {Qm) CELL
S 0.00 4.60 0.00 0.00 0.00 0.0%
1.00 4.55 0.00 0.00 0.00 0.0%
1G 1.50 4.82 0.00 0.00 0.00 0.0%
2.00 5.40 0.00 0.00 0.00 0.0%
w 2.50 6.17 0.00 0.00 0.00 0.00 0.00 0.0%
3.00 6.42 0.25 0.95 0.56 0.25 011 0.11 4.6%
3.40 6.42 0.25 0.94 0.40 0.25 0.10 0.09 41%
3.80 6.37 0.20 0.82 0.40 0.20 0.08 0.07 2.8%
4.20 6.37 0.20 0.82 0.40 0.20 0.08 0.07 2.8%
460 6.37 0.20 0.81 0.40 0.20 0.08 0.06 2.8%
5.00 6.37 0.20 0.82 0.40 0.20 0.08 0.07 2.8%
5.40 6.27 0.10 0.80 0.41 0.10 0.04 0.03 1.4%
580 6.22 0.05 0.50 040 0.05 0.02 0.01 0.4%
6.20 6.22 0.05 0.50 0.40 0.05 0.02 0.01 0.4%
6.60 6.27 0.10 0.39 0.40 0.10 0.04 0.02 0.7%
7.00 6.37 0.20 1.10 0.41 0.20 0.08 0.09 3.8%
7.40 6.42 0.25 1.05 040 0.25 0.10 0.11 46%
7.80 6.47 0.30 1.15 0.40 0.30 0.12 0.14 6.0%
8.20 6.52 0.35 1.13 0.40 0.35 0.14 0.16 6.9%
8.60 6.57 0.40 1.32 0.40 0.40 0.16 0.21 9.2%
9.00 6.62 0.45 1.52 0.40 0.45 0.18 0.27 11.9%
9.40 6.57 0.40 1.53 0.40 0.40 0.16 0.24 10.6%
9.80 6.62 0.45 1.36 0.40 0.45 0.18 0.24 10.6%
10.20 6.57 0.40 1.27 0.40 0.40 0.16 0.20 8.8%
10.60 6.67 0.50 0.70 0.41 0.50 0.14 0.10 4.2%
10.75 6.67 0.50 0.29 0.15 0.50 0.05 0.01 0.6%
w 10.80 6.15 0.00 0.00 0.52 0.00 0.00 0.0%
11.20 543 0.00 0.00 0.00 0.0%
G 12.00 4.85 0.00 0.00 0.00 0.0%
Top Pin 12.40 4.35 0.00 0.00 0.00 0.0%
TOTALS --emmmeermcmeeeeee 8.90 0.5 212 2.31 100.0%
(Max.)
Manning’'s n = 0.0296

Hydraulic Radius=

0.238132981



STREAM NAME: Morrison Creek
XS LOCATION: UTM 13 03 50 781 44 49 746
XS NUMBER: 72505001

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
212 2.20 3.9%

5.91 212 4.32 103.6%
5.93 212 4.14 95.5%
5.95 212 3.97 87.4%
5.97 212 3.80 79.3%
5.99 212 3.63 71.3%
6.01 212 3.46 63.3%
6.03 212 3.29 55.3%
6.05 212 3.12 47.3%
6.07 212 295 39.4%
6.09 212 2.79 31.4%
6.11 212 2.62 23.5%
6.12 212 2.54 19.6%
6.13 212 245 15.7%
6.14 2.12 2.37 11.7%
6.15 212 2.29 7.8%
6.16 212 2.20 3.9%
6.17 212 212 0.0%
6.18 212 2.04 -3.9%
6.19 212 1.95 -7.8%
6.20 212 - 1.87 -11.7%
6.21 212 1.79 -15.6%
6.23 212 163 -23.1%
6.25 212 1.48 -30.1%
6.27 212 1.34 -36.8%
6.29 2.12 1.20 -43.2%
6.31 212 1.07 -49.4%
6.33 212 0.95 -55.4%
6.35 212 0.82 -61.3%
6.37 212 0.70 -66.9%
6.39 212 0.61 711.1%
6.41 212 0.53 -75.0%

WATERLINE AT ZERO
AREA ERROR = 6.170



STREAM NAME: Morrison Creek
XS LOCATION: UTM 13 03 50 781 44 49 746
XS NUMBER: 72505001 Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag
DIST TO TOP AVG. MAX. WETTED  PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FD (SQFT) (FT) (%) (FT) _ (CFS) (FT/SEC)
*GL* 4.85 10.47 1.36 1.82 14.28 12.36 100.0% 1.16 44.56 3.12
517 9.76 1.13 1.50 11.04 11.39 92.2% 0.97 30.66 2.78
5.22 9.64 1.09 145 10.56 11.24 90.9% 0.94 28.70 2.72
5.27 9.53 1.06 1.40 10.08 11.09 89.7% 091 26.80 2.66
5.32 9.42 1.02 1.35 9.61 10.94 88.5% 0.88 24.96 2.60
5.37 9.31 0.98 1.30 9.14 10.79 87.3% 0.85 23.18 2.54
5.42 9.20 0.94 1.25 8.68 10.64 86.1% 0.82 21.46 2.47
547 9.13 0.90 1.20 8.22 10.52 85.1% 0.78 19.75 2.40
552 9.07 0.86 1.15 7.76 10.40 84.1% 075 18.10 2.33
5.57 9.01 0.81 1.10 7.31 10.28 83.2% 0.71 16.50 2.26
5.62 8.95 0.77 1.05 6.86 10.16 82.2% 0.68 14.96 2.18
567 8.89 0.72 1.00 6.42 10.05 81.3% 0.64 13.48 2.10
572 8.83 0.68 0.95 597 9.93 80.4% 0.60 12.06 2.02
577 8.77 0.63 0.90 553 9.81 79.4% 0.56 10.70 1.93
5.82 8.71 0.58 0.85 5.10 9.70 78.5% 0.53 9.40 1.84
5.87 8.65 0.54 0.80 4.66 9.58 77.5% 0.49 8.17 1.75
5.92 859 0.49 0.75 4.23 9.46 76.6% 045 7.01 1.66
5.97 8.53 0.45 0.70 3.80 9.35 75.6% 0.41 5.91 1.56
6.02 8.47 0.40 0.65 3.38 9.23 74.7% 0.37 4.89 1.45
6.07 8.41 0.35 0.60 2.96 9.11 73.7% 0.32 3.95 1.34
6.12 8.35 0.30 0.55 254 9.00 72.8% 0.28 3.08 1.22
WL 6.17 8.30 028 0.50 212 8.88 71.9% 0.24 2.31 109
6.22 7.79 10.22 - 045 1,71 8.32 67.3% 0.21 168 77099 ;
6.27 6.89 10.19, 0.40 1.34 7.35 T 08 T 22 081"
6.32 6.38 0.16 0.35 1.01 6.78 0.15 0.80 0.80
6.37 468 0.15 0.30 0.70 5.00 0.14 0.54 0.76
6.42 3.37 0.15 0.25 0.49 3.64 0.13 0.37 0.75
6.47 2.97 0.11 0.20 0.33 3.18 0.10 0.21 0.63
6.52 2.56 0.08 0.15 0.19 273 0.07 0.09 0.49
6.57 2.16 0.03 0.10 0.08 228 0.03 0.02 0.29
6.62 0.38 0.04 0.06 0.01 0.41 0.03 0.00 0.28
6.67 000  #DIv/ol 0.00 0.00 0.00 0.0%  #DIV/O! #DIV/O! #DIV/O!




STREAM NAME: Morrison Creek
XS LOCATION: UTM 13 03 50 781 44 49 746
XS NUMBER: 72505001

SUMMARY SHEET

MEASURED FLOW (Qm)= 231 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc¢)= 2.31 cfs
(Qm-QcyQm * 100 = 01 %
FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 6.16 ft ========z==== =====zz=
CALCULATED WATERLINE (WLc)= 6.17 ft
(WLmM-WLc)WLm * 100 = 0.2 %
MAX MEASURED DEPTH (Dm)= 0.50 ft
MAX CALCULATED DEPTH (Dc)= 0.50 ft
(Dm-Dc)/Dm * 100 0.0 % o
MEAN VELOCITY= 1.09 ft/sec
MANNING'S N= 0.030
SLOPE= 0.00318182 ft/ft
47Qm= 0.9 cfs
25*Qm= 58 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY. ..ottt AGENCY ..ottt e DATE:

CWCBREVIEWBY: ... OO PO T PP PP PROTRPUTON DATE:..... cos s i



COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Morrison Creek near USFS boundary

XS LOCATION: 0346788 4458922
XS NUMBER: 1
DATE. 30-Sep-05
OBSERVERS: R. Smith, O. Olsen
1/4 SEC: SW
SECTION: 34
TWP: 4N
RANGE: 84 W
PM: 6th
COUNTY: Routt
WATERSHED: Yampa
DIVISION: 6
DOW CODE: 0
USGS MAP: Blacktail Mountain 7.5'
USFS MAP: 0
SUPPLEMENTAL DATA *** NOTE **
Leave TAPE WT and TENSION
at defaults for data coliected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.01

INPUT DATA CHECKED BY: ... DATE......cccoiin,

ASSIGNED TO: .. DATE.....cccoeevnnne




STREAM NAME:

Morrison Creek near USFS boundary

VALUES COMPUTED FROM RAW FIELD DATA

XS LOCATION: 0346788 4458922
XS NUMBER: 1
# DATA POINTS= 28
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
LS 1.50 3.71
1 GL 5.00 4.26
7.00 4.58
W 9.00 5.29
11.00 5.60 0.40 0.44
13.00 5.42 0.20 0.31
15.00 5.38 0.15 0.59
17.00 5.33 0.10 0.01
20.00 5.37 0.10 0.70
21.00 5.30 0.00 0.00
23.00 5.50 0.30 1.84
25.00 5.46 0.20 0.07
27.00 5.38 0.10 0.99
29.00 5.40 0.15 1.33
31.00 5.46 0.30 1.33
33.00 5.42 0.25 0.27
35.00 5.46 0.30 1.40
37.00 5.48 0.35 1.01
39.00 5.36 0.10 0.04
41.00 5.51 0.30 1.65
43.00 5.50 0.30 1.45
45.00 5.45 0.25 111
47.00 5.47 0.30 0.95
49.00 5.50 0.35 1.20
w 51.00 5.19
52.00 4.68
GL 53.00 434
55.00 3.80
TOTALS —ememmmem e

WETTED WATER AREA Q % Q
PERIM. DEPTH (Am) (Qmy) CELL
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
2.02 0.40 0.80 0.35 4.0%
2.01 0.20 0.40 0.12 1.4%
2.00 0.15 0.30 0.18 2.0%
2.00 0.10 0.25 0.00 0.0%
3.00 0.10 0.20 0.14 1.6%
1.00 0.00 0.00 0.0%
2.01 0.30 0.60 1.10 12.5%
2.00 0.20 0.40 0.03 0.3%
2.00 0.10 0.20 0.20 2.2%
2.00 0.15 0.30 0.40 4.5%
2.00 0.30 0.60 0.80 9.0%
2.00 0.25 0.50 0.14 1.5%
2.00 0.30 0.60 0.84 9.5%
2.00 0.35 0.70 0.71 8.0%
2.00 0.10 0.20 0.01 0.1%
2.01 0.30 0.60 0.99 11.2%
2.00 0.30 0.60 0.87 9.8%
2.00 0.25 0.50 0.56 6.3%
2.00 0.30 0.60 0.57 6.4%
2.00 0.35 0.70 0.84 9.5%
2.02 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
42.08 0.4 9.05 8.84 100.0%
(Max.)
Manning's n = 0.0546
Hydraulic Radius= 0.21504789



STREAM NAME: Morrison Creek near USFS boundary
XS LOCATION: 0346788 4458922
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
9.05 543 -40.0%

5.05 9.05 16.00 76.7%
5.07 9.05 15.14 67.3%
5.09 9.05 14.28 57.8%
511 9.05 13.43 48.4%
5.13 9.05 12.57 38.9%
5.15 9.05 11.72 29.5%
5.17 9.05 10.88 20.2%
5.19 9.05 10.03 10.8%
5.21 9.05 9.19 1.5%
5.23 9.05 8.35 -7.8%
5.25 9.05 7.51 -17.0%
5.26 9.05 7.09 -21.6%
5.27 9.05 6.68 -26.2%
5.28 9.05 6.26 -30.8%
5.29 9.05 5.85 -35.4%
5.30 9.05 5.43 -40.0%
5.31 9.05 5.02 -44.5%
5.32 9.05 4.62 -49.0%
5.33 9.05 4.21 -53.4%
5.34 9.05 3.82 -57.8%
5.35 9.05 344 -62.0%
5.37 9.05 2.73 -69.8%
5.39 9.05 2.08 -77.0%
5.41 9.05 1.52 -83.3%
5.43 9.05 1.02 -88.7%
5.45 9.05 0.61 -93.3%
5.47 9.05 0.31 -96.5%
5.49 9.05 0.15 -98.4%
5.51 9.05 0.07 -99.2%
5.53 9.05 0.04 -99.5%
5.55 9.05 0.02 -99.8%

WATERLINE AT ZERO
AREA ERROR = 5.213



"GL*

ALY

STREAM NAME:
XS LOCATION:
X8 NUMBER:

STAGING TABLE

Morrison Creek near USFS boundary

0346788 4458922
1

*GL* = lowest Grassline clevation corrected for sag

“WL* = Waterline corrected for variations in field measured water surface elevations and sag

Constant Manning's n

n9s |

DIST TO TOP AVG. MAX. WETTED  PERCENT HYDR AVG.

WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM RADIUS FLOW VELOCITY
(FT) (FD (FT) (FT) {SQFT (FT) (%) (ED __(GFS) _(FT/SEC)
4.34 47.50 1.01 126 47.85 47.90 100.0% 1.00 130.09 2.72
436 47.29 0.99 124 46.75 47.68 99.5% 0.98 125.52 2.69
4.41 46.83 0.95 1.19 44.40 47.21 98 6% 0.94 115.94 2.61
4.46 46.37 0.91 114 42.07 46.74 97.6% 0.90 106.89 2.54
4.51 45.91 0.87 1.09 39.76 46.27 96 6% 0.86 97.77 2.46
4.56 45.45 0.82 1.04 37.48 4580 95.6% 0.82 89.20 2.38
4.61 45.10 0.78 0.99 35.21 45.44 94.8% 0.77 80.83 2.30
4.66 44.81 074 0.94 32.97 4513 94.2% 073 7274 2.21
4.71 44 56 0.69 0.89 30.73 44 .86 93.6% 0.69 64.98 2.11
476 44.32 0.64 084 28.51 4480 93.1% 0.64 57.56 2.02
4.81 44.08 0.60 0.79 26.30 44.34 92.6% 0.59 50.51 1.92
4.86 43.84 0.55 0.74 24.10 44.08 92.0% 0.55 43.84 182
4.91 43.60 G55} 0.69 21.91 43.82 91.5% 0.50 \ 37.57 1.71
4.96 4337 0.46 | 0.54 19.74 4356 90.9% 0.45 \}31.69 1.61
5.01 43.13 047 059 17.58 43.30 90.4% 0.41 26.22 1.49
5.06 42.89 0.36 0.54 15.43 43.04 89.8% 0.36 21.18 137
5.11 42.65 0.31 0.49 13.29 4278 89.3% 0.31 16.58 1.25
5.16 42.41 0.26 0.44 11.16 42.52 88.8% 0.26 12.45 12
5.21 42.07 022 0.39 .05 4216 88.0% 0.21 3.83 %~
5.26 41.60 0.17 0.34 6.96 " 41.69 T B7.0% 0.17 5.74 “§82
5.31 40.73 0.12 0.29 4.89 40.81 85.2% 0.12 3.24 0.66
5.35 34.96 0.08 0.24 2.97 35.02 73.1% 0.08 1.56 0.52
5.41 26.10 0.05 0.19 1.43 26.15 i54.6%) 0.05 0.56 0.39
5.46 13,58 0.03 0.14 .40 13.60 28, 4% 0.03 0.10 0.26
551 1.52 0.04 0.09 0.07 1.53 32% 0.04 0.02 0.33
5.56 0.65 0.02 0.04 0.01 0.66 1.4% 0.02 0.00 0.19




e
//
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STREAM NAME: Morrison Creek near USFS boundary
XS LOCATION: 0346788 4458822
XS NUMBER: 1
SUMMARY SHEET
MEASURED FLOW (Qm)= 8.84 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 883 cfs = =====z=z=====z===== ===
(Qm-Qc)/Qm * 100 = 01 %
FLOW (CFS) PERICD
MEASURED WATERLINE (WLm)= 530 ft —==c==o==== ========
CALCULATED WATERLINE (WLc)= 521 ft
(WLm-WLc)/Wlm * 100 = 16 % -
MAX MEASURED DEPTH (Dm)= 0.40 ft
MAX CALCULATED DEPTH (Dc)= 0.39 ft
(Dm-Dey/Dm * 100 33 %
MEAN VELOCITY= 0.88 ft/sec
MANNING'S N= 0.055
SLOPE= 0.01 ftft
4*Qm= 3.5 cfs
2.57Qm= 22,1 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: L s AGENCY .o e e e s CDATE

CWEB REVIEW BY o e e e e e i et DATE e




COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME:

Morrison Creek near USFS boundary

XS LOCATION: 0
XS NUMBER: 2
DATE: 30-Sep-05
OBSERVERS: R. Smith, O. Clsen
1/4 SEC: SW
SECTION: 34
TWP: 4N
RANGE: 84 W
PM: 6th
COUNTY: Routt
WATERSHED: Yampa
DIVISION: 6
DOW CODE: 0
USGS MAP: Blacktail Mountain 7.5'
USFS MAP: 0
SUPPLEMENTAL DATA **NOTE **
Leave TAPE WT and TENSION
at defaults for data collected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 99999
CHANNEL PROFILE DATA
SLOPE: 0.009
INPUT DATA CHECKED BY: ..ooviiiveevreevceeeeiee e DATE...c.ccovvin

ASSIGNED TO: ...

...................................... DATE......cccoie.




STREAM NAME:

Morrison Creek near USFS boundary

XS LOCATION: 0
XS NUMBER: 2
#DATA POINTS= 33 VALUES COMPUTED FROM RAW FIELD DATA

FEATURE VERT WATER WETTED WATER AREA Q % Q

DIST DEPTH DEPTH VEL PERIM. DEPTH (Am) (Qm) CELL

1 RS/GL 0.00 3.04 0.00 0.00 0.00 0.0%

2.00 3.60 0.00 0.00 0.00 0.0%

4.00 3.80 0.00 0.00 0.00 0.0%

W 5.50 4.68 0.00 0.00 0.00 0.00 0.0%

6.00 4.84 0.15 0.32 0.52 0.15 0.19 0.06 0.8%

8.00 5.06 0.35 0.59 2.01 0.35 0.70 0.41 5.2%

10.00 5.00 0.30 1.00 2.00 0.30 0.60 0.60 7.5%

12.00 5.02 0.30 0.86 2.00 0.30 0.60 0.52 6.5%

14.00 4.96 0.25 0.37 2.00 0.25 0.50 0.19 2.3%

16.00 4.74 0.05 0.32 2.01 0.05 0.10 0.03 0.4%

18.00 4.86 0.16 0.44 2.00 0.16 0.32 0.14 1.7%

20.00 4.90 0.20 042 2.00 0.20 0.40 0.17 2.1%

22.00 5.00 0.30 0.41 2.00 0.30 0.60 0.25 3.1%

24.00 4.85 0.15 0.82 2.01 0.15 0.30 0.25 3.1%

26.00 5.00 0.30 0.47 2.01 0.30 0.60 0.28 3.5%

28.00 5.06 0.35 0.00 2.00 0.35 0.70 0.00 0.0%

30.00 4.94 0.25 0.20 2.00 0.25 0.50 0.10 1.3%

32.00 4.88 0.20 0.49 2.00 0.20 0.40 0.20 2.5%

34.00 4.98 0.30 0.59 2.00 0.30 0.60 035 4.4%

36.00 5.08 0.40 1.08 2.00 0.40 0.80 0.86 10.8%

38.00 512 0.40 0.02 2.00 0.40 0.80 0.02 0.2%

40.00 5.32 0.60 0.83 2.01 0.60 1.20 1.00 12.5%

42.00 5.12 0.40 1.36 2.01 0.40 0.80 1.09 13.6%

44.00 5.33 0.60 0.19 2.01 0.60 1.20 0.23 2.9%

46.00 5.23 0.50 0.84 2.00 0.50 1.00 0.84 10.5%

48.00 5.10 0.40 0.53 2.00 0.40 0.80 042 5.3%

50.00 4.86 0.15 0.00 2.01 0.15 0.30 0.00 0.0%

52.00 4.68 2.01 0.00 0.00 0.0%

54.00 4.60 0.00 0.00 0.00 0.0%

56.00 4.55 0.00 0.00 0.00 0.0%

58.00 3.86 0.00 0.00 0.00 0.0%

60.00 3.85 0.00 0.00 0.00 0.0%

62.00 3.98 0.00 0.00 0.00 0.0%

TOTALS ---meewemmmmnmmaaae 46.64 06 14.00 7.99 100.0%

(Max.)
Manning's n = 0.1107

Hydraulic Radius= 0.300249



STREAM NAME: Morrison Creek near USFS boundary
XS LOCATION: 0
XS NUMBER: 2

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
14.00 15.10 7.8%

4.43 14.00 27.51 96.5%
4.45 14.00 26.49 89.1%
4.47 14.00 25.46 81.8%
4.49 14.00 24.44 74.5%
4.51 14.00 23.42 67.3%
4.53 14.00 22.41 60.0%
4.55 14.00 21.39 52.7%
4.57 14.00 20.38 45.6%
4.59 14.00 19.39 38.5%
4.61 14.00 18.42 31.5%
4.63 14.00 17.46 24.7%
4.64 14.00 16.98 21.3%
4.685 14.00 16.51 17.9%
4.66 14.00 16.04 14.5%
4.67 14.00 15.57 11.2%
4.68 14.00 15.10 7.8%
4.69 14.00 14.64 4.5%
4.70 14.00 14.17 1.2%
471 14.00 13.71 -2.1%
4.72 14.00 13.25 -5.4%
473 14.00 12.79 -8.6%
4.75 14.00 11.88 -15.1%
477 14.00 10.99 -21.6%
4.79 14.00 10.10 -27.8%
4.81 14.00 9.24 -34.0%
4.83 14.00 8.39 -40.1%
4.85 14.00 7.56 -46.0%
4.87 14.00 6.75 -51.8%
4.89 14.00 5.98 -57.3%
4.91 14.00 5.28 -62.3%
4.93 14.00 4.62 -67.0%

WATERLINE AT ZERO
AREA ERROR = 4.704



STREAM NAME: Morrison Creek near USFS boundary
XS LOCATION: 0
XS NUMBER: 2 Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag
DIST TO TOP AVG. MAX. WETTED  PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FT) (SQFT) FT) ) (FT) (CFS) (FT/SEC)
"GL* 3.04 62.00 173 2.29 107.02 62.59 100.0% 171 194.82 1.82
3.70 58.96 113 1.63 66.69 59.47 95.0% 112 91.65 137
3.75 58.46 1.08 1.58 63.76 58.97 94.2% 1.08 85.50 134
3,80 57.99 1.05 1.53 60.85 58.49 93.5% 1.04 79.52 1.31
3.85 57.11 1.01 148 57.95 57.60 82 0% 1.04 74.07 1.28
3.90 54.87 1.01 143 55.18 55.33 88.4% 1.00 70.11 127
3.95 53.87 0.97 138 52.46 54.31 86.8% 0.97 65.26 1.24
4.00 53.24 0.94 1.33 49.79 53.65 85.7% 0.93 60.30 1.21
4.05 53.01 0.89 1.28 4713 53.40 85.3% 0.88 5520 1147
4.10 52.78 0.84 1.23 44.49 53.15 84.9% 0.84 50.30 1.13
4.15 52.55 0.80 1.18 41.85 52.90 84 5% 0.79 4558 1.09
4.20 52.32 0.75 1.13 39.23 52.64 84.1% 0.75 41._(L5 1.05
4.25 52.09 070 1.08 36.62 52.39 83.7% 070 156,72, 5
430 51.86 7566 1.03 34.02 52.14 83.3% 0.65 ., 3258
435 51.63 10,61} 0.98 31.44 51.89 82.9% 0.61 7 2885
4.40 51.40 0.56 0.93 28.86 51.64 82.5% 0.56 24.93
4.45 51.16 0.51 0.88 26.30 51.38 82.1% 0.51 21.42
450 50.93 0.47 0.83 23.74 51.13 81.7% 0.46 18.13
455 50.57 0.42 0.78 21.20 50.74 81.1% 0.42 15.09
4560 48.54 0.39 0.73 18.73 48.70 77.8% 0.38 12.61
4.65 47.20 0.35 0.68 16.33 47.35 757% 0.34 10.23
o UEWLE 47000 . 48168 0.30 ~ 0.63 14.00 4630, .. . 740% ... 030 _ 803
475 45.10 0.26 0.58 1172 4522 72 3% 028 6.06
480 43.10 0.22 0.53 9.51 43,21 69.0% 022 4.41
485 40.92 0.18 0.48 7.41 41.02 655% 9 0.18 3.01
4.90 34.80 0.16 0.43 5.49 3.89 1557% 0,16 2.04
495 28.70 0.14 0.38 3.91 2877 NV lasow! 0.14 132
M
5.00 21.71 0.12 033 2.64 21.76 34.8% 0.12 0.82
5.05 13.50 0.13 0.28 179 13.54 21.6% 0.13 0.59
510 10.76 0.11 023 119 10.80 17.3% 0.1 0.35
5.15 8.18 0.09 0.18 072 8.21 13.1% 0.09 0.18
5.20 5.93 0.06 0.13 0.37 5.96 9.5% 0.06 0.07
5.25 3.58 0.04 0.08 013 3.59 57% 0.04 0.02

530 1.10 0.01 0.03 0.01 1.1 1.8% 0.01 0.00




STREAM NAME: Morrison Cresk near USFS boundary
XS LOCATION: 0
XS NUMBER: 2

SUMMARY SHEET
MEASURED FLOW {Qm)= 7.99 cfs RECOMMENDED INSTREAM FLOWV:
CALCULATED FLOW (Qc)= 803 ¢fs = ===c=s=====sssss=====ooooosos
{Qm-Qc)Qm * 100 = -0.5 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= 468 ft Sz=========3 S=ms=om=
CALCULATED WATERLINE (WLc)= 470 ft
(WLm-WLc)/WLm * 100 = 0.5 %
MAX MEASURED DEPTH (Dm)= 0.60 ft
MAX CALCULATED DEPTH (Dc)= 063 ft
(Dm-Dc)/Dm = 100 4.4 % -
MEAN VELOGITY= 0.57 fusec K
MANNING'S N= 0.111
SLOPE= 0.009 ft/ft
4*Qm = 3.2 cfs
2.57Qm= 20.0 cfs
RATIONALE FOR RECOMMENDATION:
\
\RECOMMENDATION BY e AGENCY DATE i

OV B REVIE WY B Yt e e e e e DATE:




COLORADO WATER CONSERVATION BOARD :
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM : e
STREAM CROSS-SECTION AND FLOW ANALYSIS o Lok

LOCATION INFORMATION

STREAM NAME: Morrison Creek
XS LOCATION: 800" upstr. Fr. Conf. w/ Yampa R.
XS NUMBER: 1
DATE: 11-Jul-07
OBSERVERS: R. Smith, O. Olsen
1/4 SEC: SW
SECTION: 28
TWP: 4N
RANGE: 84W
PM: Sixth
COUNTY: Routt
WATERSHED: Watershed
DIVISION: Yampa
DOW CODE: 21294
USGS MAP: Blacktail Mountain 7.5
USFS MAP: 0
SUPPLEMENTAL DATA *»** NOTE ***

Leave TAPE WT and TENSION
at defaults for data collected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.021

INPUT DATA CHECKED BY: ..o DATE. ..o

ASSIGNED TO: L. DATE ..o



STREAM NAME:

Morrison Creek

VALUES COMPUTED FROM RAW FIELD DATA

XS LOCATION: 800" upstr. Fr. Conf. w/ Yampa R.
XS NUMBER: 1
# DATA POINTS= 30
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
LS 0.00 4.23
16 1.30 4.79
2.00 5.02
w 3.30 5.60
5.00 5.80 0.20 0.97
6.50 5.94 0.30 1.1
8.50 5.76 0.156 1.37
10.00 5.76 0.156 1.41
11.00 6.10 0.50 0.40
12.50 6.08 0.45 1.55
14.00 6.20 0.60 0.06
15.50 5.99 0.40 1.41
17.00 6.15 0.55 0.80
18.00 5.96 0.35 2.31
19.00 597 0.35 0.25
20.00 5.92 0.30 1.91
21.00 6.11 0.50 0.19
22.00 6.04 0.40 218
23.00 5.91 0.30 2.41
24.00 6.08 0.50 2.32
25.00 6.14 0.55 0.30
26.00 6.18 0.55 1.28
27.00 6.04 0.40 0.41
28.00 6.01 0.40 3.20
29.00 5.82 0.20 1.75
30.00 5.74 0.10 0.36
31.00 5.89 0.25 1.09
w 32.50 5.58
G 35.50 4.74
RS 39.90 3.64
TOTALS o=

WETTED WATER AREA Q % Q
PERIM. DEPTH (Am) {Qm) CELL
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
1.71 0.20 0.32 0.31 2.7%
1.51 0.30 0.53 0.58 5.0%
2.01 0.15 0.26 0.36 3.1%
1.50 0.15 0.19 0.26 2.3%
1.06 0.50 0.63 0.25 2.2%
1.50 0.45 0.68 1.05 2.0%
1.50 0.60 0.90 0.05 0.5%
1.51 0.40 0.60 0.85 7.3%
1.51 0.55 0.89 0.55 4.7%
1.02 0.35 0.35 0.81 7.0%
1.00 0.35 0.35 0.09 0.8%
1.00 0.30 0.30 0.57 4.9%
1.02 0.50 0.50 0.10 0.8%
1.00 0.40 0.40 0.87 7.5%
1.01 0.30 0.30 0.72 6.2%
1.01 0.50 0.50 1.16 10.0%
1.00 0.55 0.55 0.17 1.4%
1.00 0.55 0.55 0.70 6.1%
1.01 0.40 0.40 0.16 1.4%
1.00 0.40 0.40 1.28 11.0%
1.02 0.20 0.20 0.35 3.0%
1.00 0.10 0.10 0.04 0.3%
1.01 0.25 0.31 0.34 2.9%
1.53 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
29.45 0.6 10.00 11.62 100.0%
(Max.)
Manning's n = 0.0901
Hydraulic Radius= 0.33939261



STREAM NAME: Morrison Creek
XS LOCATION: 800" upstr. Fr. Conf. w/ Yampa R.
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
10.00 10.67 6.8%

5.34 10.00 18.15 81.6%
5.36 10.00 17.54 75.5%
5.38 10.00 16.93 69.4%
5.40 10.00 16.32 63.3%
542 10.00 15.72 57.3%
5.44 10.00 1612 51.2%
5.46 10.00 14.52 45.2%
548 10.00 13.92 39.3%
5.50 10.00 13.32 33.3%
5.52 10.00 12.73 27.4%
5.54 10.00 12.14 21.5%
5.55 10.00 11.84 18.5%
5.56 10.00 11.55 15.6%
5.57 10.00 11.26 12.6%
5.58 10.00 10.96 9.7%
5.59 10.00 10.67 6.8%
5.60 10.00 10.38 3.9%
5.61 10.00 10.09 1.0%
5.62 10.00 9.80 -1.9%
5.63 10.00 9.51 -4.8%
564 10.00 9.23 -7.7%
5.66 10.00 8.66 -13.4%
5.68 10.00 8.10 -19.0%
5.70 10.00 7.54 -24.6%
5.72 10.00 6.98 -30.1%
574 10.00 6.44 -35.6%
5.76 10.00 5.90 -41.0%
578 10.00 5.41 -45.9%
5.80 10.00 4.93 -50.6%
5.82 10.00 4.48 -55.2%
5.84 10.00 4.04 -59.6%

WATERLINE AT ZERO
AREA ERROR = 5.613



“GL*

WL

STREAM NAME:
XS LOCATION:
X8 NUMBER:

STAGING TABLE

Morrison Creek

800" upstr. Fr. Conf. w/ Yampa R.

1

*GL* = lowest Grassline elevation corrected for sag

*WL* = Waterline corrected for variations in field measured water surface elevations and sag

Constant Manning's n

DIST TO TOP AVG. MAX, WETTED  PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM RADIUS FLOW VELOCITY
(FT) (FT) ) (FN) (sQFT) (FT) (%) (FT) (CFS)  (FTISEC)
479 34.02 1.06 1.41 35.90 34.54 100.0% 1.04 88.05 2.45
4.81 33.87 1.04 1.39 35.11 34.38 99.5% 1.02 85.10 2.42
4.86 33.54 1.00 1.34 33.43 34.03 98.5% 0.98 78.93 2.36
4.91 33.21 0.96 1.29 31.76 33.69 97 5% 0.94 72.97 2.30
4.96 32.87 0.92 1.24 30.11 33.34 96.5% 0.90 67.22 2.23
5.01 32.54 0.87 1.19 28.47 33.00 95.5% 0.86 61.67 2.17
5.06 32.25 0.83 1.14 26.85 32.68 94.6% 0.82 56.29 2.10
5.11 31.96 0.79 1.09 25.25 32.37 93.7% 0.78 51.12 2.02
5.16 31.67 075 1.04 23.66 32.07 92.8% 0.74 46.15 1.95
5.21 31.38 0.70 0.99 22.08 31.76 91.9% 0.70 41.41 1.88
5.26 31.09 0.66 0.94 20.52 31.45 91.1% 0.65 36.88 1.80
5.31 30.80 0.62 0.89 18.97 31.14 90.2% 0.61 32.58 172
5.36 30.50 0.57 0.84 17.44 30.83 89.3% 0.57 28.50 163
5.41 30.21 0.53 0.79 15.92 30.53 88.4% 0.52 24.65 1.55
5.46 29.92 0.48 0.74 14.42 30.22 87.5% 0.48 21.04 1.48
551 29.63 0.44 0.69 12.93 29.91 86.6% 0.43 17.66 1.37
5.56 29.34 039 0.64 11.45 29.60 85.7% 0.39 14.53 1.27
5.61 28.93 10.354 0.59 9.99 29.17 84.5% ‘0.34 1170 147,
5.66 28.26 10.30 ‘5 0.54 8.57 28.50 82.5% 0.30 7 818 __ . ‘1.07?i
571 27.59 0.26 0.49 7.17 27.82 80.5% 0.26 6.94 0.97 ;
576 24.93 0.23 0.44 5.82 2515 72.8% 0.23 524 5.50
5.81 22.57 0.21 0.39 4.63 22.77 65.9% 0.20 3.82 0.83
5.86 20.45 0.17 0.34 3.55 20.62 59.7% 0.17 2.63 0.74
5.91 18.60 0.14 0.29 2.58 18.74 . 543%; 0.14 184 0.64
5.96 15.48 0.11 0.24 1.72 1560 N {45.2% 0.11 7 0.95 0.55
6.01 12.59 0.08 0.19 1.03 12.67 36.7% 0.08 0.46 0.45
6.06 9.20 0.05 0.14 0.49 9.25 26.8% 0.05 0.17 0.34
6.11 4.16 0.04 0.09 0.15 4.18 12.1% 0.04 0.04 0.26
6.16 1.26 0.01 0.04 0.02 1.26 3.7% 0.01 0.00 0.14




STREAM NAME: Morrison Creek
XS LOCATION: 800" upstr. Fr. Conf. w/ Yampa R.
XS NUMBER: 1

SUMMARY SHEET

MEASURED FLOW (Qm)= 1162 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 11.70 cfs =
(Qm-Qc)yQm * 100 = 0.6 %
FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 5.59 ft ======z==== ========
CALCULATED WATERLINE (WLc)= 561 ft
(WLm-WLcyWLm * 100 = -04 % -
MAX MEASURED DEPTH (Dm)= 060 ft
MAX CALCULATED DEPTH (Dc)= 0.59 ft
(Dm-DcyDm * 100 22 %
MEAN VELOCITY= 1.17 ft/sec
MANNING'S N= 0.090
SLOPE= 0.021 fi/ft
4*Qm = 46 cfs
2.5*Qm= 29.1 cfs

RATIONALE FOR RECOMMENDATION:

RECOMMENDATION BY: ..o ot AGENCY L DATE: .



COLORADO WATER CONSERVATION BOARD
INSTREAM FLLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCAT!ION INFORMATION

STREAM NAME: Merrison Creek

XS LOCATION: 600" upstr. Fr. Conf. W/ Yampa R.
XS NUMBER: 2
DATE: 11-dul-07
OBSERVERS: R. Smith, O. Olsen
1/4 SEC: swW
SECTION: 28
TWP: 4N
RANGE: 84
PM: Sixth
COUNTY: Routt
WATERSHED: Yampa
DIVISION: 6
DOW CODE: 21294
USGS MAP: Blacktail Mtn. 7.5'
USFS MAP: Q
SUPPLEMENTAL DATA = NOTE ***
Leave TAPE WT and TENSION
at defaults for data collected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.012

INPUT DATA CHECKED BY: ..o DATE......c

ASSIGNED TO: Lo DATE....ccevr




STREAM NAME:

Morrison Creek

VALUES COMPUTED FROM RAW FIELD DATA

X8 LOCATION: 800" upstr. Fr. Conf. W/ Yampa R.
XS NUMBER: 2
# DATA POINTS= 29
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
LS 0.00 3.19
1G 2.50 3.28
5.50 3.86
W 9.00 4.36
10.50 4.44 0.10 0.00
12.00 4.68 0.30 0.00
13.50 4.74 0.35 0.10
15.00 4.72 0.35 0.40
16.50 4.92 0.55 1.03
18.00 4.92 0.55 1.14
19.50 5.24 0.85 0.89
21.00 4.94 0.55 0.17
22.00 512 0.75 0.07
23.00 5.26 0.85 1.88
24.00 5.30 0.90 1.54
25.00 5.05 0.65 1.77
26.00 5.24 0.85 1.83
27.00 5.04 0.65 1.47
28.00 4.7 0.35 1.39
29.00 4.74 0.40 2.06
30.00 4.63 0.30 2.01
31.00 4.66 0.30 0.56
32.00 4.59 0.25 1.52
33.00 4.97 0.50 0.35
34.00 4.74 0.40 0.05
35.00 4.82 0.50 0.07
37.00 461 0.35 0.10
W 38.70 4.35
1 RS&G 42.00 3.21
TOTALS =-emmmmmmmmmmemeeee

WETTED WATER AREA Q % Q
PERIM. DEPTH (Am) (Qm) CELL
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
1.50 0.10 0.15 0.00 0.0%
1.52 0.30 0.45 0.00 0.0%
1.50 0.35 0.53 0.05 0.4%
1.50 0.35 0.53 0.21 1.6%
1.51 0.55 0.83 0.85 6.7%
1.50 0.55 0.83 0.94 7.4%
1.53 0.85 1.28 113 8.9%
1.53 0.55 0.69 0.12 0.9%
1.02 0.75 0.75 0.05 0.4%
1.01 0.85 0.85 1.60 12.5%
1.00 0.90 0.90 1.39 10.8%
1.03 0.65 0.65 1.15 9.0%
1.02 0.85 0.85 1.56 12.2%
1.02 0.65 0.65 0.96 7.5%
1.05 0.35 0.35 0.49 3.8%
1.00 0.40 0.40 0.82 6.4%
1.01 0.30 0.30 0.60 4.7%
1.00 0.30 0.30 017 1.3%
1.00 0.25 0.25 0.38 3.0%
1.07 0.50 0.50 0.18 1.4%
1.03 0.40 040 0.02 0.2%
1.00 0.50 Q.75 0.05 0.4%
2.01 0.35 0.65 0.086 0.5%
1.72 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
30.09 0.9 13.81 12.78 100.0%
(Max.)
Manning's n = 0.1047
Hydraulic Radius= 0.45900795



STREAM NAME: Morrison Creek
XS LOCATION: 600" upsir. Fr. Conf. W/ Yampa R.
XS NUMBER: 2

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
13.81 14.10 2.1%

4.11 13.81 21.84 58.1%
4.13 13.81 21.20 53.5%
4.15 13.81 20.56 48.9%
4.17 13.81 19.92 44.3%
4.19 13.81 19.29 39.7%
4.21 13.81 18.67 35.2%
4.23 13.81 18.05 30.7%
4.25 13.81 17.43 26.2%
427 13.81 16.81 217%
4.29 13.81 16.20 17.3%
4.31 13.81 15.60 12.9%
4.32 13.81 15.29 10.8%
4.33 13.81 14.99 8.6%
4.34 13.81 14.69 6.4%
4.35 13.81 14.40 4.2%
4.36 13.81 14.10 21%
437 13.81 13.80 -0.1%
4.38 13.81 13.51 -2.2%
4.39 13.81 13.22 -4.3%
4.40 13.81 12.93 6.4%
4.41 13.81 12.64 -8.5%
4.43 13.81 12.08 -12.6%
4.45 13.81 11.52 -16.6%
4.47 13.81 10.97 -20.5%
4.49 13.81 10.43 -24.5%
4.51 13.81 9.89 -28.4%
4.53 13.81 9.36 -32.2%
4.55 13.81 8.83 -36.1%
4.57 13.81 8.31 -39.8%
4.59 13.81 7.79 -43.6%
4.61 13.81 7.28 -47.3%

WATERLINE AT ZERO
AREA ERROR = 4.365



STREAM NAME: Morrson Creek
XS LOCATION: 600" upstr. Fr. Conf. W/ Yampa R.
XS NUMBER: 2 Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag
DIST TO TOP AVG. MAX. WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM.  WET PERIM RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FT)  (SQFM _(FD) (%) (FT) (CFS) (FT/SEC)
6L 3.28 39.30 1.31 2.02 51.46 39.95 100.0% 1.29 94.71 1.84
3,36 38.61 1.25 1.94 4816 3925 98.2% 1.23 85.81 1.78
3.41 38.21 1.21 1.89 46.24 38.83 97.2% 119 80.76 175
3.46 37.81 1.17 1.84 44.34 38.42 96.1% 115 75.84 1.71
3.51 37.40 1.14 1.79 42.46 38.00 95.1% 1.12 71.07 167
3.56 37.00 1.10 1.74 40.60 37.58 94.1% 1.08 66.45 1.64
3.61 36.60 1.06 1.69 38.76 37.17 93.0% 1.04 61.96 1.60
3.66 3619 1.02 1.64 36.94 36.75 92.0% 1.01 57 62 1.56
3.71 3579 0.98 1.59 35.14 36.33 90.9% 0.97 53.42 1.52
3.76 3539 0.94 1.54 33.36 35.92 89.9% 093 4937 1.48
3.81 34,08 0.90 1.49 31.60 35.50 88.9% 0.89 4546 1.44
3.86 34.57 0.86 1.44 29.86 35.07 87.8% 0.85 41.70 1.40
3.91 3408 0.83 1.39 28.14 34.57 86.5% 0.81 38.15 1.36
3.96 33.58 0.79 1.34 26.45 34.06 85.3% 0.78 34.74 1.31
4.01 33.09 0.75 1.29 24.78 33.55 84.0% 0.74 31.49 127
4.06 32.59 0.71 1.24 23.14 33.05 82.7% 0.70 28.37 1.23
4.11 32.10 0.67 1.19 21.52 32.54 81.4% 0.66 2541 1.18
4.18 3160 063 1.14 19.93 32.03 80.2% 0.62 22.59 1.13
4.21 31.11 0.59 1.09 18.36 31.53 78.9% 0.58 19.91 1.08
4.25 30.61 0.55 1.04 16.82 31.02 77.6% 0.54 17.39 . 105
4.31 30.12 0.51 0.99 15.30 30.51 76.4% 0.50 15.02“"“%”' 0.98
MWL 4.36 29.52 0.47 0.94 13.81 29.90 74.8% 0.46 12.83 “0.93
4.41 28.25 0.44 0.89 12.37 28.63 71.7% 0.43 10.99 0.89
4.46 27.30 (0‘.‘26“ 0.84 10.98 27.67 69.3% 0.40 5922 0.84
4.51 26.66 \Q_.__B.sw\ 0.79 963 27.02 67.6% 0.36 7753 0.78
4.56 26.02 0.32 0.74 8.32 26.37 66.0% 0.32 5.99 0.72
4.61 24.94 0.28 0.69 7.04 25.29 63.3% 0.28 466 0.66
4.66 22.06 0.27 0.64 5.85 22.39 56.0% 0.26 372 0.64
4.71 19.87 0.24 0.59 4.80 20.17 & 150.5%, 0.24 - 2.86 0.60
4.76 15.15 0.26 0.54 3.95 15.43 38.6% 0.26 248 0.63
4.8% 13.17 0.25 049, 3.24 13.42 33.6% 024 1.96 0.60
4.86 12.18 0.21 §] 0‘.22’) 2.61 12.40 31.0% 0.21 144 0.55
4.91 11.31 0.18 { 0.39 2.03 11.50 28.8% 0.18 “0.99 0.49
4.96 8.79 0.18 0.34 1.55 8.96 22.4% 0.17 075 0.48
5.01 7.84 014 0.29 113 7.98 20.0% 0.14 0.48 0.42
5.06 6.75 0.11 0.24 077 6.86 17.2% 0.11 0.28 0.36
5.11 5.27 0.09 0.19 047 5.35 13.4% 0.09 0.14 0.31
516 3.72 0.06 0.14 0.24 3.78 9.5% 0.06 0.06 0.25
5.21 2.17 0.04 0.09 0.09 2.19 5.5% 0.04 0.02 0.19
5.26 1.02 a.02 004 0.02 1.03 26% 0.02 0.00 0.11




STREAM NAME: Morrison Creek
XS LOCATION: 600" upstr. Fr. Conf. W/ Yampa R.
XS NUMBER: 2

SUMMARY SHEET

MEASURED FLOW (Qm)= 12.78 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 1283 ¢fs  =======
(Qm-QcyQm = 100 = -0.4 %

FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 4.36 ft ==moo=====s ========
CALCULATED WATERLINE (WlLc)= 436 ft
(WLm-WLe)/WLm ~ 100 = 0.2 % o
MAX MEASURED DEPTH (Dm)= 0.90 ft -
MAX CALCULATED DEPTH (Dc)= 0.94 ft
{(Dm-Dc)yDm * 100 3.9 %
MEAN VELOCITY= 0.93 ft/sec R
MANNING'S N= 0.105
SLOPE= 0.012 ft/ft
4*Qm = 5.1 cfs
2.5%Qm= 31.9 cfs

RATIONALE FOR RECOMMENDATION:

IRECOMMENDATION BY: Lo AGENCY i s DATE:




COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME:

Morrison Creek - 10/1/08 - #4

XS LOCATION: 100" d/s of bridge - 40 14' 44.0" 106 47' 11.0"
XS NUMBER: 100308-4
DATE: 3-Oct-08
OBSERVERS: Uppendahl & Atkinson
1/4 SEC: SW
SECTION: 10
TWEP: 3N
RANGE: 84 W
PM: 6
COUNTY: ROUTT
WATERSHED: YAMPA RIVER
DIVISION: 6
DOW CODE: 21294
USGS MAP: 0
USFS MAP: 0
SUPPLEMENTAL DATA =* NOTE ***
Leave TAPE WT and TENSION
at defaults for data collected
TAPE WT: 0.01086 with a survey level and rod
TENSION: 99999
CHANNEL PROFILE DATA
SLOPE: 0.0122807
INPUT DATA CHECKED BY: ....oooiiiiiiiiiiiee . DATE..........c.oo.




STREAM NAME: Morrison Creek - 10/1/08 - #4

XS LOCATION: 100’ dfs of bridge - 40 14 44.0" 106 47' 11.0"
XS NUMBER: 100308-4
# DATA POINTS= 42 VALUES COMPUTED FROM RAW FIELD DATA
FEATURE VERT WATER WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL PERIM. DEPTH (Am) _{(Qm) CELL
S 0.00 3.55 0.00 0.00 0.00 0.0%
1.30 4.05 0.00 0.00 0.00 0.0%
2.20 4.45 0.00 0.00 0.00 0.0%
1 GL 3.00 5.00 0.00 0.00 0.00 0.0%
3.90 5.99 0.00 0.00 0.00 0.0%
5.00 6.55 0.00 0.00 0.00 0.0%
6.30 715 0.00 0.00 0.00 0.0%
9.30 7.00 0.00 0.00 0.00 0.0%
11.50 6.95 0.00 0.00 0.00 0.0%
SW 14.20 7.05 0.00 0.00 0.00 0.00 0.00 0.0%
15.00 7.10 0.05 0.00 0.80 0.05 0.05 0.00 0.0%
16.00 7.20 0.10 0.05 1.00 0.10 0.10 0.01 0.1%
17.00 7.20 0.10 0.27 1.00 0.10 0.10 0.03 0.5%
18.00 7.20 0.15 0.47 1.00 0.15 0.15 0.07 1.2%
19.00 7.25 0.20 0.89 1.00 0.20 0.20 0.18 3.0%
20.00 7.20 0.20 1.32 1.00 0.20 0.20 0.26 4.4%
21.00 7.25 0.20 0.72 1.00 0.20 0.20 0.14 2.4%
22.00 7.20 0.20 0.78 1.00 0.20 0.20 0.16 2.6%
23.00 7.20 0.20 0.40 1.00 0.20 0.20 0.08 1.3%
24.00 7.15 0.15 0.14 1.00 0.15 0.15 0.02 0.4%
25.00 7.25 0.25 1.43 1.00 0.25 0.25 0.36 6.0%
26.00 7.25 0.25 0.28 1.00 0.25 0.19 0.05 0.9%
26.50 7.25 0.25 1.10 0.50 0.25 0.13 0.14 2.3%
27.00 7.30 0.35 1.93 0.50 0.35 0.18 0.34 5.7%
27.50 7.35 0.35 2.05 0.50 0.35 0.18 0.36 6.0%
28.00 7.40 0.40 2.32 0.50 0.40 0.20 0.46 7.8%
28.50 7.35 0.35 2.10 0.50 0.35 0.18 0.37 6.2%
29.00 7.30 0.35 1.89 0.50 0.35 0.18 0.33 5.6%
29.50 7.30 0.30 2.00 0.50 0.30 0.15 0.30 5.1%
30.00 7.35 0.40 2.21 0.50 0.40 0.20 0.44 7.4%
30.50 7.30 0.30 1.80 0.50 0.30 0.15 0.27 4.5%
31.00 7.30 0.30 1.60 0.50 0.30 0.15 0.24 4.0%
31.50 7.35 030 1.60 0.50 0.30 0.15 0.24 4.0%
32.00 7.35 035 1.77 0.50 0.35 0.28 0.46 7.8%
33.00 7.30 0.30 1.10 1.00 0.30 0.30 0.33 5.6%
34.00 7.20 0.20 1.05 1.00 0.20 0.20 0.21 3.5%
35.00 7.25 0.20 0.40 1.00 0.20 0.23 0.09 1.5%
SwW 36.25 7.05 0.00 0.00 1.27 0.00 0.00 0.0%
36.70 8.30 0.00 0.00 0.00 0.0%
37.50 5.60 0.00 0.00 0.00 0.0%
GL 38.50 4.98 0.00 0.00 0.00 0.0%
S 39.40 4.50 0.00 0.00 0.00 0.0%
TOTALS =--rmmmmmommeo e 2211 04 4.80 5.94 100.0%
(Max.)
Manning's n = 0.0480

Hydraulic Radius= 0.21685924




STREAM NAME: Morrison Creek - 10/1/08 - #4
XS LOCATION: 100" d/s of bridge - 40 14' 44.0" 106 47" 11.0"
XS NUMBER: 100308-4

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
4.80 4.26 -11.2%

6.80 4.80 11.56 141.1%
6.82 4.80 10.94 128.2%
6.84 4.80 10.33 115.4%
6.86 4.80 9.71 102.6%
6.88 4.80 9.10 89.8%
6.90 4.80 8.49 77.0%
6.92 4.80 7.88 64.3%
6.94 4.80 7.27 51.5%
6.96 4.80 6.66 38.9%
6.98 4.80 6.08 26.8%
7.00 4.80 5.53 15.4%
7.01 4.80 5.27 9.8%
7.02 4.80 5.01 4.4%
7.03 4.80 4.75 -0.9%
7.04 4.80 4.50 6.1%
7.05 4.80 4.26 -11.2%
7.06 4.80 4.02 -16.3%
7.07 4.80 3.78 21.2%
7.08 4.80 3.55 -26.0%
7.09 4.80 3.32 -30.7%
7.10 4.80 3.10 -35.4%
7.12 4.80 2.66 -44.4%
7.14 4.80 2.25 -53.1%
7.16 4.80 1.84 -61.5%
7.18 4.80 1.46 -69.5%
7.20 4.80 1.10 -17.2%
7.22 4.80 0.82 -82.8%
7.24 4.80 0.60 -87.4%
7.26 4.80 0.44 -90.8%
7.28 4.80 0.31 -93.5%
7.30 4.80 0.19 -96.1%

WATERLINE AT ZERO
AREA ERROR = 7.028




STREAM NAME: Morrison Creek - 10/1/08 - #4
XS LOCATION: 100' d/s of bridge - 40 14" 44.0" 106 47" 11.0"
XS NUMBER: 100308-4 Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag
DIST TO TOP AVG. MAX. WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM RADIUS FLOW VELOCITY
(FT) (FT) (FT) _(FT) _(SQFT) (FT) (%) _(FD (CFS) (FT/SEC)
*GL* 5.00 35.47 2.01 2.40 71.37 37.10 100.0% 1.92 378.80 5.31
6.03 33.04 1.10 1.37 36.19 33.89 91.3% 1.07 129.74 3.58
6.08 32.88 1.05 1.32 34.54 33.70 90.8% 1.02 120.48 3.49
6.13 3272 1.01 1.27 32.90 33.51 90.3% 0.98 111.51 3.39
6.18 3257 0.96 1.22 31.27 33.33 89.8% 0.94 102.82 3.29
6.23 32.41 0.91 117 29.64 33.14 89.3% 0.89 94.43 3.19
6.28 32.26 0.87 112 28.03 32.96 88.8% 0.85 86.32 3.08
6.33 3242 0.82 1.07 26.42 32.78 88.4% 0.81 78.50 2.97
6.38 31.99 0.78 1.02 24.82 32.61 87.9% 0.76 70.97 2.86
6.43 31.86 0.73 0.97 23.22 32.44 875% 072 63.75 275
6.48 3173 0.68 0.92 21.63 32.27 87.0% 067 56.83 2.63
6.53 31.61 0.63 0.87 20.05 32.11 86.5% 0.62 50.25 2.51
6.58 3147 0.59 0.82 18.47 31.93 86.1% 0.58 43.99 2.38
6.63 31.33 0.54 0.77 16,90 31.75 856% 0.53 38.08 2.25
6.68 31.20 0.49 0.72 15.34 31.58 85.1% 0.49 32.51 2.12
6.73 31.06 0.44 0.67 13.78 31.40 84.6% 0.44 27.30 1.98
6.78 30.92 040 0.62 12.23 31.22 84.2% 0.39 2246 1.84
6.83 30.78 {0.38) <o 057 oovr 1069 oo 31.04 e 83.7% —meee 034 —— 18.01 1.69
6.88 30.64 0.30 0.52 9.15 3087 83.2% 0.30 13.96 1.53
6.93 30.50 0.25 0.47 7.62 30.69 82.7% 0.25 10.34 1.36
6.98 28.36 0.22 042 6.13 28.50 76.8% 0.22 7.55 1.23
WLt 7.03 25.35 0.19 0.37 479 2545 68.6% 0.19 5.41 711373
7.08 23.01 0.16 0.32 359 23.09 62.2% 0.16 3567099 ¢
7.13 20.96 0.12 0.27 2.49 21.02 56.7% 0.12 2.06 083
7.18 18.82 0.08 0.22 1.49 18.86 .\ jsﬁ.s%‘\: 0.08 0.94 0.63
7.23 11.24 0.08 0.17 073 1127 ¢ [304%) 0.06 0.40 0.55
7.28 6.43 0.05 0.12 0.32 6.46 7.4% 0.05 0.15 0,47
7.33 3.02 0.02 0.07 0.07 3.03 8.2% 0.02 0.02 0.29
7.38 0.43 0.01 0.02 0.00 0.44 1.2% 0.01 0.00 0.17




STREAM NAME: Morrison Creek - 10/1/08 - #4

XS LOCATION: 100" d/s of bridge - 40 14'44.0" 106 47" 11.0"
XS NUMBER: 100308-4

SUMMARY SHEET
MEASURED FLOW (Qm)= 594 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 541 cfs
(Q@m-Qc)/Qm * 100 = 9.0 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= 7.05 ft =========== Z=mzomox
CALCULATED WATERLINE (WLc)= 7.03 ft
(WLm-WLe)/WLm * 100 = 0.3 %
MAX MEASURED DEPTH (Dm)= 0.40 ft
MAX CALCULATED DEPTH (Dc)= 0.37 ft
(Dm-Dc)/Dm * 100 74 %
MEAN VELOCITY= 1.13 ft/sec
MANNING'S N= 0.048
SLOPE= 0.0122807 fifft
4*Qm = 2.4 cfs
2,5*Qm= 14.8 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: ...t e AGENCY e DATE



COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Morrison Creek - 10/1/08 - #1
XS LOCATION: 300" u/s of bridge - 40 15' 23.7" 106 47' 44.4"
XS NUMBER: 100308-1
DATE: 3-Oct-08
OBSERVERS: Uppendahl & Atkinson
1/4 SEC: SW
SECTION: 3
TWP: 3N
RANGE: 84 W
PM: 6
COUNTY: ROUTT
WATERSHED: YAMPA RIVER
DIVISION: 6
DOW CODE: 21294
USGS MAP: 0
USFS MAP: 0
SUPPLEMENTAL DATA ***NOTE ***

Leave TAPE WT and TENSION
at defaults for data coliected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.01130435

INPUT DATA CHECKED BY: ..ot DATE

ASSIGNED TO: ..o DATE



STREAM NAME: Morrison Creek - 10/1/08 - #1

XS LOCATION: 300' u/s of bridge - 40 15'23.7" 106 47’ 44 4"
XS NUMBER: 100308-1
# DATA POINTS= 39 VALUES COMPUTED FROM RAW FIELD DATA
FEATURE VERT WATER WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL PERIM. DEPTH ~ (Am) _ (Qm) CELL
S 0.00 4.25 0.00 0.00 0.00 0.0%
2.50 461 0.00 0.00 0.00 0.0%
1 GL 4.00 5.50 0.00 0.00 0.00 0.0%
5.50 6.25 0.00 0.00 0.00 0.0%
SW 7.00 6.75 0.00 0.00 0.00 0.00 0.00 0.0%
8.00 6.80 0.05 0.00 1.00 0.05 0.05 0.00 0.0%
9.00 6.85 0.10 0.00 1.00 0.10 0.10 0.00 0.0%
10.00 6.85 0.15 0.26 1.00 0.15 0.17 0.04 0.7%
11.25 6.95 0.20 0.49 1.25 0.20 0.25 0.12 2.0%
12.50 6.80 0.05 0.99 1.26 0.05 0.06 0.06 1.0%
13.75 7.00 0.30 0.92 1.27 0.30 0.38 0.35 5.6%
15.00 710 0.35 0.97 . 1.25 0.35 0.44 0.42 6.9%
16.25 7.05 0.30 0.30 1.25 0.30 0.38 0.11 1.8%
17.50 7.00 0.30 0.71 125 0.30 0.38 0.27 4.3%
18.75 6.95 0.25 0.35 1.25 0.25 0.31 0.11 1.8%
20.00 6.95 0.25 0.79 1.25 0.25 0.31 0.25 4.0%
21.25 7.00 0.35 0.45 1.25 0.35 0.44 0.20 3.2%
22.50 710 0.35 0.40 1.25 0.35 0.39 0.16 2.6%
23.50 715 0.40 0.50 1.00 0.40 0.40 0.20 3.3%
24.50 715 0.35 0.92 1.00 0.35 0.35 0.32 5.3%
25.50 715 0.40 0.98 1.00 0.40 0.40 0.39 6.4%
26.50 7.00 0.25 1.16 1.01 0.25 0.25 0.29 4.7%
27.50 7.25 0.45 1.19 1.03 0.45 0.34 0.40 6.6%
28.00 715 0.35 1.37 0.51 0.35 0.18 0.24 3.9%
28.50 7.30 0.50 1.55 0.52 0.50 0.25 0.39 6.3%
29.00 7.15 0.40 1.63 0.52 0.40 0.20 0.33 5.3%
29.50 725 0.50 1.70 0.51 0.50 0.25 0.43 6.9%
30.00 7.25 0.50 1.10 0.50 0.50 0.25 0.28 4.5%
30.50 7.25 0.50 1.50 0.50 0.50 0.38 0.56 9.2%
31.50 6.95 0.20 0.65 1.04 0.20 0.20 0.13 21%
32.50 7.05 0.20 0.45 1.00 0.20 0.20 0.09 1.5%
33.50 7.10 0.30 0.00 1.00 0.30 0.35 0.00 0.0%
SW 34.80 6.75 0.00 0.00 1.35 0.00 0.00 0.0%
36.80 6.10 0.00 0.00 0.00 0.0%
40.20 5.75 0.00 0.00 0.00 0.0%
43.00 5.95 0.00 0.00 0.00 0.0%
4420 5.80 0.00 0.00 0.00 0.0%
GL 45.90 5.10 0.00 0.00 0.00 0.0%
S 46.50 4.80 0.00 0.00 0.00 0.0%
TOTALS =--mmmmmmmmemmmmeee 28.05 0.5 7.63 6.13 100.0%
(Max.)
Manning's n = 0.0826

Hydraulic Radius= 0.27213297




STREAM NAME: Morrison Creek - 10/1/08 - #1
XS LOCATION: 300" u/s of bridge - 40 15'23.7" 106 47' 44.4"
XS NUMBER;: 100308-1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
7.63 7.50 -1.8%

6.50 7.63 14.64 91.8%
6.52 7.63 14.05 84.1%
6.54 7.63 13.47 76.5%
6.56 7.63 12.89 68.9%
6.58 7.63 12.31 61.3%
6.60 7.63 11.73 53.7%
6.62 7.63 11.16 46.2%
6.64 7.63 10.59 38.8%
6.66 7.63 10.02 31.3%
6.68 7.63 9.46 23.9%
6.70 7.63 8.89 16.5%
6.71 7.63 8.61 12.9%
6.72 7.63 8.33 9.2%
6.73 7.63 8.05 5.5%
6.74 7.63 7.77 1.9%
6.75 7.63 7.50 -1.8%
6.76 7.63 7.22 -5.4%
6.77 7.63 6.95 -9.0%
6.78 7.63 6.67 -12.6%
6.79 7.63 6.40 -16.1%
6.80 7.63 6.14 -19.6%
6.82 7.63 5.61 -26.5%
6.84 7.63 510 -332%
6.86 7.63 4.62 -39.5%
6.88 7.63 4.16 -45.5%
6.90 7.63 3.71 -51.4%
6.92 7.63 3.27 -57.2%
6.94 7.63 2.85 -62.7%
6.96 7.63 2.45 -67.9%
6.98 7.63 2.09 -72.6%
7.00 7.63 1.76 -76.9%

WATERLINE AT ZERO
AREA ERROR = 6.745



STREAM NAME: Morrison Creek - 10/1/08 - #1
XS LOCATION: 300' u/s of bridge - 40 15' 23.7" 106 47' 44.4"
XS NUMBER: 100308-1 Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag
DIST TO TOP AVG. MAX. WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FT) (SQFT) (FT) (%) (FT) (CFS) (FT/SEC)
*GL* 5.50 40.93 1.20 1.80 49.14 41.63 100.0% 1.18 104.96 2.14
5.75 39.84 0.98 1.55 39.24 40.44 97.1% 0.97 73.55 1.87
5.80 38.55 0.97 1.50 37.28 39.12 94.0% 0.95 69.03 1.85
5.85 36.89 0.96 1.45 35.39 37.44 89.9% 0.95 65.19 1.84
5.90 35.21 0.95 1.40 33.59 3574 85.8% 0.94 61.63 1.83
5.95 33.52 0.95 1.35 31.87 34.03 81.8% 0.94 58.34 1.83
6.00 32.83 0.92 1.30 30.22 33.33 80.1% 0.91 54.13 1.79
6.05 32.24 0.89 1.25 28.59 32.73 78.6% 0.87 49.96 175
6.10 31.66 0.85 1.20 26.99 32.13 77.2% 0.84 45.96 1.70
6.15 31.37 0.81 1.15 25.42 31.82 76.4% 0.80 41.84 1.65
6.20 31.12 0.77 1.10 23.86 31.55 75.8% 0.76 37.86 1.59
6.25 30.86 0.72 1.05 22.31 31.27 75.1% 0.71 34.05 1.53
6.30 30.56 0.68 1.00 20.77 30.96 74.4% 0.67 30.44 1.47
6.35 30.26 0.64 0.95 19.25 30.64 73.6% 0.63 27.00 1.40
6.40 29.96 0.59 0.90 17.75 30.32 72.8% 0.59 23.74 1.34
6.45 29.65 0.55 0.85 16.25 30.00 72.1% 0.54 20.66 1.27
6.50 29.35 0.50 0.80 14.78 29.68 71.3% 0.50 17.76 1.20
6.55 29.05 0.46 0.75 13.32 29.36 70.5% 0.45 15.04 113
6.60 28.74 L(LilJ = 070 —— 1188 -~ 29.04 -—— 63.8% ——— 041 31251, 05
6.65 28.44 0.37 0.65 10.45 28.72 69.0% 0.36 1018~ 1097
6.70 28.13 0.32 0.60 9.03 28.40 68.2% 0.32 8.05 089
WL 6.75 27.83 0.27 0.55 7.63 28.08 67.4% 0.27 6.12 0.80
6.80 26.73 0.23 0.50 6.27 26.97 64.8% 0.23 4.53 072
6.85 24.89 0.20 0.45 4.97 25.11 60.3% 0.20 3.23 0.65
6.90 22.31 0.17 0.40 3.82 22.52 54.1% 0.17 2.23 0.59
6.95 20.77 0.13 0.35 2.74 20.96 o [50.4%) 013 1.35 0.49
7.00 16.06 0.11 0.30 1.84 16.24 N }‘39,9_0/&} 0.11 0.82 0.45
7.05 12.20 0.09 0.25 1.13 12.34 29.6% 0.09 0.44 0.39
7.10 7.86 0.08 0.20 0.63 7.98 19.2% 0.08 0.22 0.35
715 5.90 0.05 0.15 0.29 5.99 14.4% 0.05 0.07 0.25
7.20 2.65 0.04 0.10 0.12 2.71 6.5% 0.04 0.03 024
7.25 1.45 0.01 0.05 0.02 1.47 3.5% 0.01 0.00 0.09
7.30 0.03 0.00 0.00 0.00 0.03 0.1% 0.00 0.00 0.03




STREAM NAME: Morrison Creek - 10/1/08 - #1
XS LOCATION: 300" u/s of bridge - 40 15' 23.7" 106 47' 44.4"
XS NUMBER: 100308-1

SUMMARY SHEET

MEASURED FLOW (Qm)= 6.13 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW {(Qc)= 6.12 cfs
(Q@m-Qc)/Qm * 100 = 0.1 %
FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 6.75 ft =========== ========
CALCULATED WATERLINE (WLc)= 6.75 ft
(WLm-WLcyWLm * 100 = 0.1 %
MAX MEASURED DEPTH (Dm)= 0.50 ft .
MAX CALCULATED DEPTH (Dc)= 0.55 ft
(Dm-Dc)/Dm * 100 -11.0 %
MEAN VELOCITY= 0.80 ft/sec
MANNING'S N= 0.083
SLOPE= 0.01130435 fu/ft
A4*Qm = 2.5 cfs
2.5*Qm= 15.3 cfs

RATIONALE FOR RECOMMENDATION:




February 20, 2009

Linda Bassi, Esq.

" Stream and Lake Protection Division
Colorado Water Conservation Board
1313 Sherman, Suite 721

Denver, CO 80203

Re:  Morrison Creek Instream Flow Recommendation

Dear Linda,

James Larson, Dequine Family L.L.C. and Flying Diamond Resources, (the “Parties™) are
writing to recommend that the CWCB appropriate a water right for instream flow purposes on
Morrison Creek, under ISF Rule 5 and sections 37-92-102(3) and -302, C.R.S. (2008). Morrison
Creek is located in the Yampa River basin in Routt County, Water District No. 58, Water Division
No. 6, Colorado. In particular, the Parties recommend the CWCB appropriate water rights for
instream flow purposes on Morrison Creek from immediately below the Dequine Ditch Alt Point
#1, as described in the Judgment and Decree, Case No. 95CW35, Water Division No, 6,
downstream to the confluence with the Yampa River (the “Recomumended Reach™). A copy of that
decree is attached to this letter as Appendix A. The Recommended Reach is approximately five
miles, and is shown on the Green Ridge and Blacktail Mountain USGS Quadrangle Maps. A
significant portion of the Recommended Reach is located on property owned by one or more of the
Parties.

A. NATURAL ENVIRONMENT TO BE PRESERVED

Morrison Creek originates in the western Gore Mountains in the Routit National Forest. The
creek flows northwest to its confluence with the Yampa River. The area surrounding Morrison
Creek contains varied ecology and landscape, and supports diverse riparian habitats. Much of the
habitat remains in its native state, undisturbed by agriculture and development. Morrison Creek
supports myriad wildlife species and provides winter range area for elk. Golden eagle and sandhill
crane nesting areas have been identified along Morrison Creek. In 1993, the Colorado Division of
Wildlife classified the fishery as excellent. Recent studies, however, indicate that the quality of the
natural environment and fishery habitat has degraded, despite decreed instream flow water rights
upstream and downstream of the Recommended Reach.

The Recommended Reach would connect decreed instream flow water rights on Silver
Creek and the Yampa River. The CWCB holds instream flow water rights on Silver Creek from its
headwaters to its confluence with Morrison Creek. In Case No. 1326-77, the Water Court, Water
Division No. 6 entered a decree for 1 c¢.fs., for instream flow purposes from the headwaters of
Silver Creek to its confluence with the South Fork of Silver Creek. In Case No. 1328-77, the Water
Court, Water Division No. 6 entered a decree for 5 c.f.s., for instream flow purposes on Silver
Creek from the confluence of the South Fork of Silver Creek to its confluence with Morrison Creek.
The CWCB also holds an instream flow water right on the Yampa River, from the confluence of
Morrison Creek downstream to the inlet of Lake Catamount. That right was decreed for 72.5 ¢.fs.,
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absolute, from April 1 through August 14; and 47.5 c.f.s. from August 15 through March 31, in
Case No. 01CW 106, Water Division No. 6.

B. DRAFT HABITAT ASSESSMENT

In the interest of protecting and improving the unique aquatic habitat of Morrison Creek, the
Parties engaged a private consulting firm to analyze the existing conditions and to identify a course
of action to maintain and improve those conditions.

Habitech, Inc. conducted a site visit and habitat assessment on Augunst 23, 2008. On
September 16, 2008, Habitech, Inc. sent to counsel for the Parties a DRAFT Summary of Morrison
Creek Site Visit and Habitat Assessment (the “Draft Assessment”). A copy of the Draft Assessment
is attached hereto as Appendix B. The Draft Assessment describes the methods that were used to
analyze channel stability, habitat quality and recommends instream flow rates to protect and
improve aquatic habitat in Morrison Creek below its confluence with Silver Creek, following the
CWCB'’s protocol.

The Draft Assessment concludes that current conditions are well below optimum and that
trout resting areas and cover, food production and reproductive capacity are likely impaired due to
high volumes of sand and fine gravels transported in Morrison Creek. The Draft Assessment
concludes that future water withdrawals from Morrison Creek would likely further degrade the
quality of trout habitat.

C. AMOUNT OF RECOMMENDED APPROPRIATION

Habitech, Inc. developed instream flow recommendations based upon the criteria followed
by the CWCB. Those criteria are summarized on page 2 of the Draft Assessment. Based upon the
recommendations of Habitech, Inc. and the information provided above, the Parties recommend the
CWCB appropriate instream-flow water rights in the Recommended Reach, in at least the following
amounts: 18 c.f.s. during the summer months and 4 c.fs. during the winter months. These flow
recommendations may be adjusted based on more detailed field study, including a PHABSIM
analysis. The Parties would support any higher stream flow recommendations developed by the
Division of Wildlife or CWCB staff.

D. . RESOURCE THREATS

There are several existing and potential threats to the existing natural environment within the
Recommended Reach. The Upper Yampa Water Conservancy District (the “District”) has decrees
and pending water rights applications for several water projects that would divert water from
Morrison Creek for storage in Stagecoach Reservoir, including a new reservoir on Morrison Creek.
Admittedly, an appropriation by the CWCB would be junior to those projects. Ultimately, the
District may not obtain decrees for some of those projects, or may choose to pursue other projects.
Under those circumstances, a new appropriation by the CWCB would preserce the Recommended
Reach in its existing condition. In addition, an appropriation by the CWCB would be senior to later
appropriations and protect against additional changes in the stream regimen that would result from
those new appropriations or changes in existing water rights.
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One of the existing threats to the Recommmended Reach is a proposed reservoir on Morrison
Creek. In March, 1993, Hydrosphere Resource Consultants issued the Yampa River Basin,
Alternative Feasibility Study, Final Report (the “Report™). Hydrosphere prepared the Report for the
CWCB, the Colorado River Water Conservation District and the Burean of Reclamation as part of
the Statewide Water Supply Initiative (“SWSI”). Among other things, the Report evaluates
potential reservoir sites in the Yampa River Basin, including but not limited to a reservoir on
Morrison Creek. Excerpted portions of the Report are attached hereto as Appendix C.

The Report describes the existing natural environment that would be affected by a reservoir
on Morrison Creek. The Report states that “[t]he existing fishery is classified as excellent by
CDOW.” Hydrosphere Report, at 4-14. The Report states that “wetlands occur along the entire
reach of Morrison Creek [...].” Id. In addition, the Report describes diverse and abundant wildlife
and ecology.

Ultimately, the Report recommends “that the Morrison Creek site be eliminated primarily on
environmental grounds, although it is arguably the best reservoir site from a technical and economic
perspective.” Id. at 4-29.

The Upper Yarnpa Water Conservancy District is now proposing to build a reservoir on
Morrison Creek (the “Reservoir”) near the site studied and rejected in the Report. The District has
pending two applications for water rights related to the Reservoir. Case No. 07CW61 involves
claims for a change of existing water rights to allow them to be stored in the Morrison Creek
Reservoir. Case No. 07CW72 includes claims for new conditional water rights to be stored in the
Reservoir. The applications in both cases locate the dam for the Reservoir on Morrison Creek, just
below its confluence with Silver Creek.

The Reservoir would significantly alter the natural stream flow regime of Morrison Creek by
storing high flows during the spring runoff for later release during summer, fall and/or winter -
months when strearn flows would normally be much lower. The Reservoir could alter the
temperature, sediment load, and other characteristics of the existing environment, and introduce
foreign aquatic species, such as Northern Pike, that prey on native trout populations. In addition,
the District’s water cowrt applications include claims to pump water stored in the Reservoir into the
Little Morrison Creek drainage for storage in Stagecoach Reservoir. It is likely that much of the
water stored in the Reservoir would be transported to Stagecoach Reservoir for storage and never
released to Morrison Creek.

Case Nos. 07CW61 and 07CW72 have been consolidated for trial, beginning on October 7,
2009. There are several issues for trial that could prevent the District from obtaining decrees in
those cases. Significantly, the Reservoir would inundate a portion of Silver Creek that has a
decreed instream flow right, Case No. W-1328-77, Water Division No. 6. The Reservoir might also
inundate a portion of the Sarvis Creek Wilderness Area, which would require federal approval.
There are other issues that could prevent the District from obtaining decrees in these cases. For
example, in Case No. 03CW53, the Division 6 Water Cowt recently dismissed the District’s
application for new conditional water rights based on the District’s failure to satisfy its burden of
proof including, but not limited to, demonstrating a need for the claimed water rights.
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In addition, the District’s other decreed water rights could affect the Recommended Reach.
For example, the Division 6 Water court recently entered a finding of reasonable diligence and
decree continuing the District’s conditional water rights for diversion of 50 c.f.s. from Morrison
Creek in Case No. 04CW10. Under that decree, water would be diverted from Morrison Creek and
released into Little Morrison Creek for storage in Stagecoach Reservoir.

To continue those conditional water rights, the District must file an application for finding of
reasonable diligence by the end of February, 2015. However, the District may choose not to
develop those conditional water rights in favor of another project, or file an application for a change
of water rights to divert them at a different location on Morrison Creek. According to the recent
testimony of Thomas Sharp, a member of the District’s board of directors, the District is
considering at least six different alternatives to divert water from Morrison Creek to increase the
yield of Stagecoach Reservoir. A copy of a memorandum summarizing those altematives is
attached as Appendix D. By appropriating an instream flow water right for the Recommended
Reach now, the CWCB could preserve and protect the existing natural environinent against
degradation from new appropriations for those alternatives or changes in points of diversion for
decreed water rights.

A new appropriation could also protect the Recommended Reach against depletions from
future exchanges of water rights on Morrison Creek or changes in poiuts of diversion and/or places
of storage for other existing water rights. For example, the district holds several decrees for
conditional water rights for the Four Counties Ditch Nos. 1 and 3 and the Four Counties Ditch No. 3
First Enlargement. The District changed those water rights to allow them to be stored in Stagecoach
Reservoir. The District may, in the future, seek to change those rights to allow them to be diverted
by exchange on Morrison Creek, or stored in the Morrison Creek Reservoir. A new appropriation
by the CWCB would be senior to a later appropriative right of exchange on Morrison Creek, and
would protect against diminished stream flows resulting from future changes of existing water

rights.

In summary, there are numerous threats to the natural environment within the
Recommended Reach. Although some of those projects have decreed water rights or pending
applications for water rights that would senior to a new appropriation by the CWCB, the District
may not build those projects or obtain those decrees. In addition, by appropriating an instream flow
right in the near future, the CWCB could protect the Recommended Reach from degradation that
would result from future changes of the District’s existing water rights and new appropriations.

D. RECOMMENDATION

Based upon the information provided above, and the preliminary conclusions of Habitech,
Inc., the Parties recommend the CWCB appropnate instream-flow water rights on Morrison Creek,
from its confluence with Silver Creek to its confluence with the Yampa River, in at least the
following amounts: 18 c.f.s. during the summer months and 4 c.f.s. during the winter months. The
Parties further recommend that the CWCB file an application for such water rights in the near future
to obtain a senior priority against future appropriations and preserve the stream conditions existing
at the time of the instream-flow appropriation against future changes in water rights. '
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- Very truly yours,
FLYNG DIAMOND RESQURCES DEQUINE FAM]
‘By: Scott Steinbrecher By: _ Scott Steinbrecher

For additional information, please contacl:

Charles B. White

Scott Steinbrecher

Petros & White LLC

1999 Broadway, Suite 3200

Denver, CO 80202 .
(303) 825-1980 i
scott@petros-whitg.com . .



WATER COURT, WATER DIVISION NO. &, STATE OF COLORADO

Casa No. 95CW35

REFEREE'S RULING - SURFACE (COMDITIONAL IN PART, ABSOLUIE IN PART)

IN THE MATTER OF THE APFLICATION FOR WATER RIGHTS OF:
DEQUINE FAMILY LLC OF MORRISON CREER RANCH
I ROUTT COUNTY, STATE OF COLORADD

The above captioned Application was filed on February 24,
1595, amended on December 1, 1995 and was referred to the Water
Referee in accordance with Sections 37-82-101, et seq., C.R.S. On
May 1, 1995 the Division ZEngineer submitted a Summary of
Ceongultation recommending approval of the Application with certain
clarifications which are incorporated herein.

_ No Statement of Opposition to the Appllcatlon hag been flled
and the time for f111ng such statement has expired. .

The Water Referee hag made such Iinvegtigations as are
necessary tp dJdetermine whether or not the statements in the
Application are trxue and bhas become fully advised with respect to
the subject matter of the Application.

IT Is HEREBY THE RULING OF THE WATER REFEREE:

GENZRAT, FINDINGS
1. The name and address of the Applicant is:

Lou Deqﬁina
22100 RCR 15
Dal Creelr, CO B0457

2. The nams of the structures are:

Dequine Ditch, Dequine Ditch Alt Point #1, Dequine Ditch Alt
Point #2, Deguine Spring.

3. The legal description for each point of diversion is:

Dequine Ditch: SW 1/4 SW 1/4 of Section 11 Township 3 North,
Range 84 Weet of the 6th P.M. at a point 500 feet East of the
West Section line and 1200 feet North of the South Section
line of zaid Section;

Appendix A
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85CW35
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Pagas 2

.

Dequine Ditch Alt Point #1: NW 1/4 SW 1/4 of Section 11
Township 3 North, Rangs 84 West of the 6th P.M, at a point
2600 feet South of the North Section line and on the West lipe

of =zaid Section;

Dequine Ditch Alt Point #2: MW 1/4 NW 1/4 of Section 14

Towneship 3 North, Range 84 West of the 6th P.M. at a point
1000 feet Bast of the West Sectipn line and 600 feet South of
the North Bection. llne of said Sectlon,

in rin NE 1/4 SE 174 of Section 10 Township 2 North,
Rarige 84 West Df the 6th P.M. at a point 200 f=zet West of the
Bast Section line and 1800 feet North of the South 5ect10n
line of saild Section. : .

4, The source of the water for each structurs is:
Deguine Ditch: Morrison Créek of Yampa River; '
Deguine ..Di ;IQh‘Ali; Point #i: Morrison Creek of Yampa River;
Qggging. Ditech A1t Point #2: Morrison Creek of Yampa River;

Dequin ring: Morrison Creek of Yampa River.
5. The date of the appropriation is:
Deguine Ditgk: August 31, 1991;
Dequine Ditch A1t Point #1: August 31, 1931; .
ine Di Alt  Poin : August 31, 1991;
equine ng: June 1, 1968.
&. The appropriation was initiated by:
Deguine Ditch: pumped from creek into diteh;
Dequine Dirtch Alt Point #3: pumped from creek inte ditch;

Deguin i Poin ¢ pumped from creek into ditch;
ine Spring: livestock drinking water.
Appendix A
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B PA WATE

7. Water was applied to benefieial use in connection. with
following structure on the date indicated:

Deguine Ditch: Auqust 31, 1993;
ja) ine Ditch Pod :  August 31, 1891;
in Dit Al bod 2 August 31, 1991;
Deguine Spring: June 1, 1568.
8. The amount of water awarded absclutely is:
Deguine Diteh: 1.25 cfs, abscluta; '
Dequine Dikch Alt Point #1: 1,25 cfs, abpolute;
' Dit Alt  Poin 2: 1.25 cfs, absolute;
D i ring: 0.033 cfs, absdlute-
8. The uses of water under this absolute water right ie:
Deguine Ditch: drrigation, livestock;
Deguine Ditch At Point #1: irrigation, livestock;
puki Y Poi : irrigation, livestock;
Decui ring: liwvestock,
10. The water right awarded herein is awarded absoclutely and
uncoaditionally, subject, however, to all earlier priority rights

of others and to the integration and tabulation by the Division
Engineer of such priorities and changes in accordance with the law.

11. The amount of water awarded conditionally is:

in ring: no additiomal amount of water is awarded
conditicnally. '

12. The use of water under this conditional water xrights is:

Decuine Spring: domestic and irrigation of cne acre.

Appendix A
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13. The water rights awarded herein are conditiopal and are hereby
continued in full foree and effect until %%f¢2%%____, 2002. If
Applicant desires to maintain souch confBitignal decree, an

application for a guadremmial finding of reasonable diligence shall
be filed on or before the last day of,ggighékﬁ_ 2002 or a showing

made on or before such date that the conditighal water rights have
become an absclute water right by reason of thes completion of the
appropriatien.

14. The conditionmal water rights herein awarded are subiect to all
garlier pricrity =xzights of others and to the integration and
tabulation by the Division Engineer of such priorities and changes
in accordance with law.

It is acaordlngly'ORDERED that this Ruling shall be f£iled with
the Water Clerk subject to Judicial review.

It is further ORDERED that a copy of this Ruling shall be
mailed to the ownexr of the land on which the diversion is located:

Tt is further ORDERED that a copy of this Ruling shall be
filed with the appropriate Division Engineer and the State
Engineexr,

Dated -..{’4-51,,,;_. 1Zj 19

BY THE REFEREE 7

Daniel R. Birch N
Water Referese

Water Division No. 6

State of Colarado

No protest was filed in this matter. The foregoing Ruling is
confirmed and approved, and is made the Judgment and Decree of this
Court.

Dated _ 7/~ /6-F6 i

Riclard P, Doucetrte
Water Judgs

Water Division No. 6
State of Colorado
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MORRTSOR CREEK . Jooo TRATER YEAR 1951

"

\arr  MaYy  oON JUL auG SEP

G
g
&

Ry ocr MOV DEC

el M-

1 1 2 4,02 5 5 5 5 5 23.3 108 12.5 546 4.1
2 } 303 405 5 S 5 5 7.5 50,2 108 1.8 5,78 4.03
3 ] 3,07 408 5 5 5 5 10 - T2 109 . 11 6.1 3. 56
4 1 31 411 5 5 5 5 12,5 70,4 110 0.3 &6.03 3,488
5 ¢ 3183 4.13 5 5 5 5 15 3.7 111 8.51 5.5 3.81
6 ! 316 4.18 5 5 5 g 16.8 569 112 B.76 5.8% 3.74
7 ot 3z 4,21 & 5 5 5 185 78.8B 113 B.01 583 3.67
8 | 3.23 425 5 5 5 g 20.3 133 102 7.87 5.76 3,50
g ! 3,26 428 5 5 5 5 22.1 1309 on, 4 7.73  5.8B9 3.52
0! 3.3 .31 5 5 = L 23.58 132 719.1 1.6 5. 62 3.45
11 ) 333, 434 5 5 5 5 25,6 119 67.7 7.46 5,55 3.8
121 3.36 438 s 5 5 5 27.4 94.1 %63 7.32 548 3.3
13 ] 3.29 4.41 5§ 5 5 5 28,2 76 57.6 7.19 5,41 3.23
141 343 4.44 5 5 5 5 in. 9 81.3 53.8 7. 05 5. 34 3 16
151 3.4 4.48 5 5 5 5 32,7 100 30 .91 527 309
167 3.4% 4.51 5 s 5 5 34,5 104 46.2 £.78 5.2 3.01
17| 3.52 454 5 5 5 E 6.3 817 4dz2.4 1.27 5.14 294
18 3.56 4A.57 5 5 5 5 38 Bo.& 38.6 7.77 5.07 2.87
19 ] 3.5 461 5 5 5 5 39,8 79.5 349 B 26 5 2.8
20 3.62 464 35 5 5 5 41. 6 96.7 32 8.76- 4.93 2.72
21} 3.66 4.67 5 5 5 5 43.3 114 29,1 0.25 486 285
22| 3.9 4.7 5 5 5 5 45,1 114 2.2 9.7% 479 2,58
23} 3,72 4.74 5 5 5 5 46,9 118 24.5 10.2 4.72 . 2.51
24 Y 375 477 5 5 5 5 48,7 118 22,8 1.7 4.65  2.43
253 3.79 4.8 5 5 5 5 50.4 121 21.1  11.2 4.58 2. 36
26 | 3.82 4.84 5 5 5 5 45.9 124 18.5 10.2 4.51 2.29
27 Y 3,85 4,87 5 5 5 5 41.4 127 16 9.2 4,45 2,22
28! 3.83 4.9 5 5 5 5 3.9 110 13.5 B, 19 4.38 214
23| 3.92 493 5 5 5 32.4 105 13.2 7,17 4.31 2.0
a0} 3.95 497 5 5 5 27.8 106 12,8 616 4.24 2 -
31 ) 3.98 5 5 5 107 5. 14 4.17

TOTAL 148 135 L55 155 140 155 5g6 3001 1721 267 160 gl. 5
MEAN 3,48 4 49 5 5 5 5 30. 2 95. 8 57.4 8. 81 5.17 3. D5

AF 215 2617 307 307 274 307 lrg8 5852 3413 530 3ig is1

TOTAL = £5995 CFS-DAYE

MAX = 139 CFS

MIN = 2 CFS5

MEAW FOR 3685 DAYS = 19,2 CFS
VOLUME TOTAL = 13874 ACRE-FT.

02/05/95
4 jo0 AF (DAY AfH . '
50 CF3 = A/F 4" - ol
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Wate Resource Consultants
P.O. Box 944 Lora B, Wesche, President
Laramie, WY B2073 Thomas A. Wesche, PhD, Principal Scientist
(307) 749-4909 (Office)
(307) 742-4752 (Fax) E-mail: 'wesche@aol.com
16 September 2008
TO: Charles B. White, Petros & White, LL.C
FROM: Tom Wesche

SUBJECT: DRAFT Summary of Morrison Creek Site Visit and Habitat Assessment

Introduction:

As you requested, I made a site visit to Morrison Creek (MC) on the Flying Horse Ranch in

* Routt County, CO on 23 August 2008. My purpose was to 1) assess the condition of the MC
channel and trout habitat, 2) collect data to develop a preliminary estimate of MC’s instream
flow needs following the Colorado Water Conservation Board’s (CWCB) procedures, and 3)
establish a study site for conducting a Physical Habitat Simulation (PHABSIM) investigation to
further identify the instream flow needs of MC for maintaining fish habitat. This draft
memorandum summarizes my findings to date.

Methods:

I walked and surveyed MC from the downstream boundary of the ranch up to the confluence with
Silver Creek. Numnerous photographs were taken at waypoints marked on a Garmin
GPSmap60CSx. These will be sent to you on a CD in the near future. Channel condition and
stability was evaluated using the Stream Reach Inventory and Channel Stability Evaluation
(SRI/CSE) procedure developed by the USDA Forest Service (Pfankuch 1975). Aquatic habitat
condition was evaluated using both the EPA Rapid Assessment and the Montana Department of
Environmental Quality Habitat Assessment protocols. The field data forms for these assessment
tools are appended.

Following my walk-through, I established a PHABSIM study site just below the confluence of
Silver Creek, following the guidance of Bovee (1997). Four cross-channel transects were
selected to represent riffle, run and pool habitats and measurements of water depth, velocity,
substrate and cover were made across each at a series of up to 23 locations. These measurements
will likely be repeated in the spring and summer of 2009 at two other streamn flow levels and
habitat-flow modeling will then be performed following the guidance of the U. 8. Geological
Survey (2001). One of these four transects (Transect 3) was placed across a shallow riffle for
preliminary instream flow analysis following the CWCB’s R2ZCROSS procedure, as deséribed by
Nehring (1979), Wesche and Rechard (1980), Annear and Conder (1983) and Roach (2008).
Transect hydraulics were modeled using the USDA Forest Service WinXSPRO program (Hardy
et al 2005). The results for Transect 3 (TR3) are appended. A staff gage was installed on river
right about 40 ft downstream of the bridge at the Silver Creek confluence to monitor water stage
during transect measurement and to allow development of a stage-discharge relation following
future site visits.

PRIVILEGED AND CONFIDENTIAL

ATTORNEY WORK PRODUCT

ATTORNEY-CLIENT COMMUNICATION MorrisonCkmemo.wpd
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Results:

During my walk-through, I observed a number of trout, most appearing to be less than 10 inches
in length, Mr. Dequine indicated the predominant game fish was brook trout (Salfvelinus
Sfontinalis), with lesser numbers of cutthroat trout (Oncorfhiynchus clarki) and rainbow trout (0.
mykiss). Stream flow was measured at 7.44 cfs (staff gage reading = 1.35 {t), with conditions
being low and clear. :

Channe] stability based on the SRI/CSE was rated as “fair” with an overall score of 101 (*“fair”
range, 77 - 114). Most Upper Bank attributes scored in the “good” category, while 9 of 11 Lower
Bank and Channel Bottom attributes fell into the “fair” category. Of particular concern is the
accelerated bar formation and stream bed deposition observed due to the apparent transport of
relatively large volumes of sand and finer gravels into the study reach from the upstream
Morrison Creek watershed. Sediment movement into the study reach from the Silver Creek
watershed appeared to be substantially less.

Habitat quality for most parameters in the EPA and Montana assessment procedures scored as
either “marginal” or “sub-optimal”. Of particular concern are the marginal ratings for “aquatic
structure as cover”, “channel flow status”, “riffle development”, “benthic substrate”,
“embeddedness”, and “sediment deposition”. These ratings suggest the likely impairment of trout
resting areas, food-production, and reproductive capacity due to the accelerated bar formation
and sedhnent deposition discussed above. Such conditions could be further degraded by future
water withdrawals., Overall, habitat quality was 60.5% of optimum based on the EPA procedure

and 55% of optimum based on the Montana protocol.

Instream flow recommendations following the CWCB protocol are based upon the hydraulic
criteria established by Nehring (1979). These criteria include maintaining a wetted perimeter of
at least 50% of the bankfull condition, an average cross-section depth of 0.39 ft for a channel the
width of MC, and an average cross-section velocity of 1.0 ft/sec. Protecting salmonids during the
summer season is accomplished by ensuring all three criteria are met while winter protection is
accomplished by meeting two of the three criteria (Roach 2008). Based upon these criteria and
our hydraulic modeling results for Transect 3, a summer instream flow of about 18 cfs and a
winter flow of about 4 cfs would be appropriate for trout protection on MC below the Silver
Creek confluence.

Conclusions and Recommendations:

My overall assessinent of the Morrison Creek channel and the habitat provided is that current
conditions are well below optimum, with likely impairment of trout resting areas and cover, food
production and reproductive capacity. Such reduced habitat quality is due to the relatively high
voluines of sand and finer gravels being transported into the study reach from the upper MC
watershed. Future water withdrawals would likely degrade trout habitat quality even further. A
watershed-based restoration effort by concerned Jandowners and agencies could prove beneficial
in reducing sediment loading to the system and improving trout habitat quality.

The instream flow recommendations presented above will provide some level of trout habitat

PRIVILEGED AND CONFIDENTIAL
ATTORNEY WORK PRODUCT _
ATTORNEY-CLIENT COMMUNICATION 2 MorrisonClanemo.wpd
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protection, but should be considered as preliminary at this time, pending completion of the
recommended PHABSIM analysis in 2009. Recomimendations developed using the PHABSIM
approach will be more ecologically-based as they take into consideration the specific physical
habitat requirements of the trout species and life stages residing within MC. The weighted-usable
area versus flow plots developed for each species and life stage will provide greater insight into
the benefits of protecting different stream flow levels and allow the trade-offs of different future
water developiment scenarios to be more thoroughly evaluated. Further, the extended spatial
{(multiple transects and habitat types) and temporal (3 flow levels field-measured) coverage
afforded by PHABSIM will provide more comprehensive and defensible instream flow
recommendations.

Finally, based upon the degraded habitat conditions observed resulting from the excessive
accumulation of finer sediments, I recommend flushimg flow recommendations also be
developed for MC to assure protection of at least a portion of the annual high flow nunoff. Such
high magnitude, short term flow events can “flush” accummlated fine sediments from the stream
bed and help to improve and/or maintaim overall trout habitat quality. The analysis necessary to
develop such recommendations would use the hydraulic data already being collected at the
PHABSIM transects in conjunction with a bed load transport model such as described by Parker
(1990). The programs needed for this modeling effort are already contained within the
WinXSPRO software package and would require little additional time and expense.

Literature Cited:

Annear, T. C. and A. L. Conder. 1983. Evaluation of instream flow methods for use in Wyoming.
Completion Report, Wyoming Game and Fish Department, Cheyenne, WY.
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Geological Survey, Biological Resources Division, Mid-Continent Ecological Service
Center, Fort Collins, CO.

Hardy, T., P. Panja and D. Mathias. 2005. WinXSPRO, a cross-section analyzer, user’s manual,
Version 3.0. USDA Forest Service, Rocky Mountain Research Station, General Technical
Report RMRS-GTR-147. Fort Collins, CO.
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Stream Reach Imrentorv and Channel Stahllity Evaluation {SRIICSE) ratings by attriiaute

mellent Good. Falr Poor
Bank slope gradient san% | 2 Bank siope gradient 30-40% Bank slope gradient 40 - 80% . 8 Bank slopa gradient S0%+ ]
: ) . . . | Frequent or [arge, causing sediment
Nae evidence of past o any patential for _ [Infrequent andfar very small, Mostiy «Modafals frequancy 2nd $ize, with some raw pearly yearlong or Imminani danger of
fulure mass wasting intc channei 3 healed oyer. Low future potentl 8 /spots erodad by water dusing bigh flows. 4 Feme 12
Essentially absent fram immeadiale channel Present but mastly small teigs and Maderats to heavy amounts,
2 |Rehris jam potential Brea 2 fimbe. 4 | Present, volums and size are both increasing. (& predominanily larger sizea. s
95% + plant densky: Vigar end, variefy- [F0-90% density. Fawer plant species or 50-7G%densily. Lowar vigor and still fewer- [<60% denslty plls fewer spacies and lase
Vegetation bank supgests a deep, dense, $all binding, /oot ower vigar suggests a less dense or [ Speciesform a somewhat shallow and vigor indlcate poor, discontinuous, and
4 protection 258 3 deep rool mass. @ giscontinuous root mass. 8 _phallow reot.mass. 12
i wer Banks
- Ampl_e for present plus some [nereases. -+ jAdequate;, Overbznk Hows rate. WD Barely conlaing present peaks. Qccasicnal - E]adeq;iaie Qverbank flows
5 [channei capacity Peak flows containad. WID ratio <7 1 kalio Blo 15, 2 loverbank floods. WD ratio 15-25. @ ominon WD ratio >25 4
- : - - - i
B5% with large, angular boulders 12"+ KO Lo 65%. mostly small boulder to 20 10 40% with mest in the 3-6" diamater [<20%Teck fragmenis of gravel sizes, 1-3"
& Bank rock content pumarans 2 gobbles 8-12° & plass. @ br less. 8
o ) - [Some present, causing emsive aross ] - ) .
Rocks and ald logs firmly embedded; Flow kurrents and minpr pool flling. hModarataly frequent, maderately unslagle - [Frequent ebstructions and deflectors-
IOhstructions - Flaw pattern without cutting or deposition. Poals Obstructions and deflectors newer and obstructions and defleclors move with high causs hank eroslon yeardung, Sedimand
7 lefiactors, sediment traps fand rifffes stable 2 Yesgs fhim. 4 waler causing hank cutling and Flling of pools. £ B¥firaps full. channe} migration-uccur:i;gfL B |
. - Soms. interqnittently af oulenrvesand- | 3 . ) )
tife or non evident, infrequent raw banks Fonstriclions. Raw Dﬂ“"s may be uplo Significant, Guts 12 ta 24" high. Root mat Almost continugus culs, some over 24"
8 jCutting ess than 67 high genarally 4 {12 & bverhangs and sfoughing avident, 12 high. Fallure of overhangs frequent. 18
- . : fis)
[Littls ar no enlargament of channél or paint Some new Increase in bar formailen, Mbdeajg‘depo;ﬁibn'prnew gravel and cdarse | Exiensive deposits of predominantly. fine . r
9 {Deposition bars 4 Foostly rom coarse gravels. £ sund on old and some naw.bars. anlicles. Accelerated bar development, 016
Channel Bottam 7 _ , 5 |
[Sharp edges and corners, plan surfaces IRounded comars and edges, surfacas  Gomers and edges well rounded in twa- Well rounded in all dimenslons, surface !3- |
10 [Rock Angulzrity Fyoughened 4 Emoeih and flat. Himensions. ) 5 Emosth,
Surface dull, darkened, or stained. Mostly dull, but may have up to 36%. Mixture, $0-50% dull anid bright, range: 35~ Fredominantly bright, 65%+ exposed or
11 Brightnass [Generally not "brght" i pright surfaces. Fa bs% sooyred surfaces. |
Congclidation or particle Pssorted sizes tightfy packed andfor: Moderately packed with soma. Mosily 8 Iooss assoitment with no apparent No packing evidant. Loose assortiment,
12 macking pverlapping o pverapping. 4 pveriap. {8 jeasily moved, 8|
Bottom size disidbution _ -
nd percent stable INo changes in slzas. evident. Stable [Distrinuslon shiftslight.” Stable materials Moderate-change I izes. Stable matetais = | arkad distribution’ change, Stable
13 [raterials materials 30-100% 4 |50-80%. 8 PO-50%. "’iﬂmazenais 0-20%. 16
) . 5-30%&tfeciad, Sceur al conslrictlons (0-50% afiapled. Depesils and sccyrat
Less Than 8% of the bottom. aftected by pnd where grades sieepen, Sqme shstructinons, constriclions, and bends, Same | ore thars 50%. of tha hottom in a staie of
44 |Scouring and deposition _scouring and depesition ] 5 Pepositan in poals. 4z filling of poals. [Bifiux or change niearly yeariong. 24
Clinging aquatic ) Comman. Algal forms i low valocily & . i
vegetation (moss and’  lakyndant. Geowth largely moss-like, dark paat areas. Moss hure 100 2ng swiftar Prasent but spotty, mostly in backwater areds, erannial lypes scares or absent Yellow- | |
4ig plgae) lgreen; perannlal. In swift walsr too. 1 pvalers. 2 iSeasansi blooms make rocks slick. Jgieen. short term bloom may be present. [ 4
Overali raiing ey 76 : o [
" Add each golumn, add - +38 = Excellent, 3¢-76 = Good, 72-114 =Fair,
column scares 115+ =Poor,
Stream Name:. f/-}r Orfresea Ca{' Observear; Yl Date: ﬁ' 2.2 3’ & Cverall Scare: fG1

Notes:

~ly ;g; e/ 2o Koazy
@ /D e /dér

Y Eair "



| Reach: &df CA'

She: e f LPPY.
Date: 2¥/0

W

SITE HABITAT QUALITY EVALUATION FORM

Weather Condil

itions:

Warn- Clear 2arly

Af;m&-

River Flow Notes (Qualitatively deseribe volume, turbldlw. recent precipitation, human-caused flow alterations):

FPlev  Jay s olegr
Observer;_ J2 :
i
Estimated channel widil:;
Approximate length of reach evaluated:
B Condition Category ‘
Optimal - Subopiimal Marginal Poor

1. Aquatic Habitat
Barriers and Diversion
Sinks

N physical barriers-prevent or
inhibit movementof fish or other
aguatic organisms thraugh the
stream Teach; diversion seuctures
are absent or preven| movemerit
of aquariz oreanisms into ditches
or other population sinks,

Minjmal physical buarriers exist
but mostly do not ishibit
movemeny of Fsh or ather
aquatic organisms through the
stream regch; diversion structures
partially prevent mavement of
aguatic orbamsms Into ditghes or

SCORE ___

Somg physical barriers exist that
partiaily inhibit movement of fish
or other aquatic organisms
threugh the stream reach;
Hversion strociures may allow
movement of aquatic oraanisms
info ditches arather populauon
inks.

[Substantial ghysical bacriers exist

Jmovement of fish or other

ihat mostly or epliraly prevent

gqualic-organisms through the
stream reach; diversion structures
encourage movement of aqualic.
przanisms inp ditches or other
opulation sinks.

Shaliow r;'?f!g: Aty s mpeds passoge

Condition

Category

Optimal

Suboptineal

Mayginal

Poor

2, Aguatic Structure ag
Cover

Grester than 70% of subsirate
prevides fish caver; mix of
snags, submerged logs, undercit
banks, in-stream rocks larger
than cobbles; structares. stable
(priedicted to remain af least &
years);

40-70% mix of stable hahitat;
adeguate habitat for maintenance
of populations; presence of
addirional substrate in the form
of newtatl, but not yet prepared
for colonization (mav tate at high
end of scaie),

70-30% mix of stable habital;
hiabital availability less than

desirable; subsrate Tequently
disturbed, removed, orabsant,

Less than20% stable habiat;
lack of habitat is cbyious;
snbsirate-unsiable or lacking,

SCORE
, Condition Category .
Optimal Suboptinal ' Marginal Poor

3, Velocity/ Depth All 4 velocity/depth regimes Only 3 of the 4 regimes present  [Only 2 of the 4 babitat regimes  |Dominated by 1 velosiiy/ depih
Regimes [present (slarvw-deep, slaw- (if Fasi-shallow is missing, score |present (if fasr-shallow or slow-  [regime (usually slow-deep).

shallow, Iast-deep, fasi-shallow). |lower than if missing other shallow are missing, scora low), |

(slowis <0.3 m'E, deepis»0.3  [regimes). ’

).
SCORE ___ -

Dm;a -Fn.rf A.b.n;af
Shallaw - T lou abasd

ant
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Reach: Florrises £ X ﬁ?{? o

Sit'e:ﬁ'-&fa-'g Hpnre
Date; EZ 23/ P S

Obseiver: _@5’_

2y

Condition Category

Optimal

Subgptimal

Marginal

Poor

4. Channel Flow Status

Warer reaches base of both lower
banks, and minimal amount of
channel subsirate is exposed.

"Water fills »73% ai the available
channel; or «25% of chanmel
subsirate is exposed.

Warer [ills 25-75% of the
available channel, and/or rifile
subsirales are mostly exposed.

Very little waler in-channel and
mosily present as stending pools.

SCORE___

Condition Category

Qptimal

Soboptimal

Marginal

Popor -

5. Channel Alteration

Channelization ahsent or
minimal; siream. with normal

- |patiern.

"|Some chaanelization present,
jusnalty in arcas of tridee

abutments; evidence of past
channelizaion, i.e., dredging;
{greater than past 20 yr} may be
present, but recent channelization

{Channelization may be

extensive; embankments or
shoring situctnres presentan
both banks; and 40 to 80% of
sircam-reach channelized and.
disrupted.

Bariks shered with gabion or
cement; over B0% of the sireatm
reach channelized and dismpled.

JInstream habitat greally altered

ar remaved entirely:

15 MO Present

SCORE __ -
Condition Category’
Optioal Suboptimal . Margingl Poor
6. Frequency of Riffles |Dcenmrence of riffles reladively  |Occurrence of riffles infrequent; |Occasional riffles; bottom Generally all flat water of
irequent; distance belwaeen riffles [distance between difles divided  [contours pravide some liabilat;  {shallow tuns; poor habitat;
divided hy widih of the stream  |hy the width of the stream is 7 o |distance belween riffles divided (distance between viffles divided
<7 (generally 5 tg 7); varicty of |13, : bythe width of the stream is 13- |by the widih-of {the: stream is;>25.
fiabitari - ' y 23 '
SCORE B
Conditinn Category 7 ]
Optimal - Suhoptimal Marginal Poor

7. Channel Sinuosity

NOTE—evaluate in
office

Beads in the stream increase
stream length 3 1o 4 times longer
than if it was straight,

Bends in the stream increass
stream length 2 10 3 tHmes longer
than if it was siraight

SCORE__

Benels tn the stream increase
stream: lengih 1 e 2 times longer
than if it was siraight.

- |Channel straight; waterway has

been channetized for a long
distance,

Appendix B



Reach: JIrrPises £k

Site;ﬁ%fﬁw
Datg;_OL24/pS

Observer: _ T

Condition Caicpory
Optimal Snboptimal Marginal Poor ]
8. Baunk Stability Banks stable; evidence of prosion [Moderarely-stable; infrequent,  |Moderately unstable; 30-60% of |Unstable; many eroded areas;
(score each bank, left  |or bank failure absent or smiall areas of erosion mosily bank in reach has areas of “raw" areas frequent along

absent;-almost all planis allowed |

govered by riparian vegerationd
disruption by grazing or cuning
may be evident but not seriously

" (affecring riparian vezetafion

SITUCLUTE.

bank is on Yeft facing  |minimal; Yittle potential for future |healed pver. 5-30% of bank in  |erosion; high erosion potenrial  [straizhi sections and bends;
dpownstream}) {problems. <3% of bank affected. |reach has aress af erosion. |during Moods. obvious bank slonghing; 60-
| ‘ 100% of bank has erasionul
ISCORE ___
Left Bank
SCORE ___
Right Bank
: _Condition Category
_ Optimal Snhoptimal Marginal Poor
9: Riparian Vegetation |More than 75% of the 50-75% of the streambank and  |23-50% of the streambank and”  [Less than 25% of the sireambank
Cover and Disturbance streambank and riparian zone 1o |fiparian zone to 50 frbonndary  [riparian zone to 50 ft boundary  [and riparian zone to 50 ft

covered by riparian vegetation;
extensive areas of harc eabble or
paiches of bare soil; disruption
by Zrazing or culting may ba

“|levident and. seriously affecting:
riparian ¢éeetation stucturg,

boundary covered by riparian
vegetation; mostly hare cobble or
bare s0il: disruption hy grazing
or culling may be present and
severely affecting riparian
vegetation structure,

Right Bank

{score each bank) 50 b boundary covered by
riparian vegetaiion including
trees, shrubs, herbaceous
vegewtion, or welland
emergents; vegelative disrupticn
hy grazing or cuiting minimal or
to-grow paturally.

SCORE ___

Left Bank

SCORE __
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1IOrraron LA —Flying Horsr fltecd

L£FA Py

'

Condition Category

Optimal

Suboptimal

! Marginal

Poor

10, Ripaffan
Vegetation zone width
{score each bank)

Width of riparian zone > 3¢ fi;
human activities (development,
crops, parks, roads) have not
impacied zone.

SCORE __
Left Bank

Width of riparian zone 33 1o 50
f1; human activities-have
tmpacipd zone only minimaily.

Widih of riparian zone 15 to 33
it; human activities have.

impacred zonea great deal.

fittle or no vegetation due Lo-
lroman activities.

Widih of riparian zone, 15 ft;

SCORE __
ight Bank

. COMMENTS

127

122) 200 = £0.5% of nptisun

7_6&3}. Score =
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Monfﬁ.nawﬁabitat Assessment Field Data Sheet

Stream __f A7 /y o/ ﬁ.‘;’ ﬂ” C*

Sife )= /L&f Horre Koned

Riffle/Run Prevalence

Date /o o Inwestigator . Z&!‘
[ e e —— ===
Habitat .Guhgﬂw
Paramprter , " '
. Chprtienml . Aub-Optima Murginsl — Poor
.| Well-dawlnped | , Riffia we wide g Reduced rifTie arss Ritflez wirtually qon-
1A, Riffie Devalppment riffle: ritfie 38 wide | strew but fength thet in not sx wids eudxtamt )
. . aE Eroam ard fexs than two times | as strean end (e
axmnds twp Hmes waidti, . Iongth Iass thew two
width of sream. ’ Smes wirth,
sconE ) 8-10 &3 35 B
) ‘ : Divorae Bubaiaris Subgiraty dveree, Subeirmte dominatsd 1 Monotonmis fine
18. Benttie Subsirwte dominested hv‘ w:thhbmdam ' by hodrook. gravel, sond, wiit or
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STAGE  #SEC
(ft)
03
0.4
0.5
0.6
0.7
0.8
08

1
1.1
1.2
1.3
14
1.5
1.6
1.7
1.8
1.9

2

~

A A AAAAAA A A A

Marriston Creek TR3
August 2008

 AREA

(sq ft}
1,79
368
5.8

7,99 -

10.31
13.19
16.26
19.37
22,52

25.7 -

28.92
3218
3546
38.77
42.1
45.45
48.84
52.26

PERIM  WIDTH

AUl

16.83

20,62
219
22.17
27.36
30.46
31.38
31.79
32.21
32.64
33.07
33.47
33.79
341
3442
3474
35158
35.6

- {ft)

16.77

20.55

21,81
2199

27.09
30.11

30.94

31.3

31.66

32,02
32.38
3271
32.85
33.19
3343
33.67
34.02
3447

(%)

0
0.18

0.26
0.38
0.38
0:43

0.52

0.61
G.7
0.79

0.87

0.96
1.06
1.14
1.22
1.3%
1.39
1.47

DHYD. SLOPE

(ft
0.1

018

Q27
0.36
+0.38
0.44
0:53
0.62
0.7

08"

0.89

1.08
1.7
1.26
1.36
1.44
1.82

i}
0.003
0.003
0.003
0.003

0.003

0.003 -

(.003
0.003
0.003
0.003
0.003

0.003
0.003

0.003
0.003
0.003
0.003

n

b:UZE’ :

0.026
0.026

-0.028

0.026

0.026

0.026
0.025
0.025
0.025
D.025

0.025

p.025
0.025
0.024
0.024
0.024
0.024

VAVG
(fi/s)
0.69
0.98
1.28
1.59
1.84
1.81
2.08

2.3
2.54
2.76
2.98

3.2
341
3.62
3.82
4.02
4.21.
4,39

Q
{cis)

- 1.728
3:61
7.46

12.68

- 18.93

23.92
33.44
44.62
57.17
71.66
86.26

{0282
120.84
140.16.

160.76
182.65
205.52

228.52

SHEAR.

(psfy

- 002

0.03
0.05
0.07
0.07
0.08 -
0.1,
0.11
@13
0.15

- 016

0.18
.02

Q.21

0,23

024

026
0.27
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EBvaluation of Potential Reservoir Sites

mcemtamty about current CDOW and Service policy regardmg the stockmg of pon-native
species other than salmopids in the Yampa River besin, S

The data collection at each site was limited 1o a visual svaluation of the eﬁsﬁng Efrepm
habitat conditions, narrative description of the potential reservoir area, and stream channe)
stability rating, The existing stremm habitat, reservoir charactarietics and parrative description
were récorded on "Geperal Stream Hzbitat Survey”™ forms. The strezm chammel stability was
rated nsing the Pfarkuch (1978) method and recorded om the survey form. ‘Watér temperature
mmd water quality were evaluated neing the availsble USGS water gnality records, Fishery
information was obtained from the CDOW Database, Reservoir fishery potenual was
svaluated using the model of McConnaJl et al, (1984,

Cultural F{esources

The pctennal for unpads on cultural and historical resonrces was examined by reviswing
readily availghle information from the Colprado Historical Scciety. A literature search was
performed to ascertain which, if any, portions of the sites had been surveyed for archaeclogical
and historical sites. The fle search was completed m Avgust of 1691, Ten sites were
identified and twelve surveys were found. The relevant survey reports were reviewed and the
identified sites’ Iocations relative to the reservoirs determined. A brief discnseion was held
with officers of the State Historical Preservation office to determine the general likelihood of
cultural resourcss in the vicinity of the reservoirs.

The fils gearch reports list the types of sites smd & assesment a3 1o the fites’ ehglbﬂlty
for the National Register, Asssstments are efther from the field, i.e, the surveyor, or official,
from the State Historical Preservation Office, All sites and ﬁndmgs are classified gt one of
cleven @ifferent types, The ohly site types identiffed in this file search were "other historical
gite” type, "isolated find*, "open camp” and "open lithic". Open camp refers to sites Toeafdd
in an open topographic situation and consisting of features or artifacts which indicate domﬂstlc
activity, defined by the presence of one or more of the following: gronndstons, ceramics, fire
hearths, middens, ard nsvally containing waste flakes and chipped tools. Open lithic refers 4o’
sites confaining lithic {stone) matarial, usually waste Jekes a.nd chipped stone tools, Jocated i m

an ppen mpogrsp}m situation.
Summary of Field Evaluations

Morrison Creek Site y . .

Brgingering Aspects. Two possible dam sites were identifisd along the lower reach of

Morzison Creelk. Only the upper site was included jn the field survey; however, it appeared

. that the lower site has very similer characteristics. The sits is sitnated within a narkow canyon
with steep rock abutments on either side of the cresk. - Alihough 2 dam was at one time
considered at the canyon entrance upstream of the sites viewed in the Held, it apparently never
received serions congideration 25 no enginéering docnmentation for such 2 project has been
located, Virtnally no other backgronnd information éxists for the Morrison Creek site, and
USGS 7.5' quadrangle sheets provide the best available mapping. '

: Morrison Creek through fhe canyon is 2 high gradient stream but appears o cary only a
light pediment 1oad, No evidence of mining activity in the area was segn. This siie would be
best suited for either a rocldill or rollar—compacted concrete dam wifh an overtopping spillway;
the dam crest would be appronmataly 430 feet Iong, Consmctzon access and a stacm, area
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Evzluation of Potential Ressrvoir Sites

would need 1o be constructed near the sits, which lies in magged terrain, No geological hazafds
were nnted at this level of evaluation, .

Hydrology. This site is desirable from a water delivery perspective since it lies
yipstream of most potential demsnd areas. Average anmual inflow s estimated to be bout
59,000 acre~feet. The maximmum size reservoir that the site topography wonld allow would be
zhont 31,000 acre-feet, and sits characteristics would logically suggest development to this

capacity.
Site Development Cogt, A reservoir of 31,000 acre-feet (af) total volnme at the

Morrison Creek site would have development costs-in the ranpe of 14 to 21 million dollars,
This figurs represents a cost of approximately $90C per acre foot of reservoir active storage.

r

. Recreation. The recreation potential of & Morxison Creek reservoir is limited by
digtance from Craig, by the relatively pobr access to the site itself, and by Dompetmun from

* the nearby and more accessible Stagecoach Reservoir. Although a raservoir af Marrison Creek
would.be very scenic when full, with refatively small amounts of drawdown. it would exhibit
extensive mudflats in‘those portions of the basin that are most accessible and visible, The
reservoir would have a surface area of roughly 400 acres af the high water Iine. Given the -
poor access and good substitutes aveflable close by, about 100,000 visits :mght be expected -
angnglly undar chzent conditions.

" Terrestrial Erology. The Morrison Cresk site is 1dcated in an uppe: mentane/subalpine
valley that is characterizad by a bigh degree of ecologicel znd landscape diversity, In addition
to the diverse riparian habitate including willow shrublands, wet graszy meadows and fens,
there are spruce-fir forests (some of which are t1d growth in character), aspen woadlands,
meadows and varions types of shrublends. The natlve habitat types slmw Oply Limited evidence
of past distrrhance from agncultnral activities,

"Wildife populutions in the valley and nearby vicinity are indoubtedly diverse in terms
of both game and nop-game species. Large year-round pnpulaﬁons of mmile deer and elk occur,
WRIS mapping information 1denﬁﬂes the area 28 being within eIk "winter range” as well as
within elk "severe winter ra.uge Also, the site is within greater Sandhill crane and sharp-
tailed prouse "overall range”. Sandhill crane and golden eagle nastmg areas have been -
identified within the area that would be inundated,

Wetlands oceur along the entire reach of Morrison Creek with the greatest extent pf
development oceurring in the upper reaches of the areas that would be tmmdated by a
reservoir, Thess weflands consist of wet meadows dominated by grasses and sedges and
willow shrubla:nds

gmgug Ecolppy. Stream habitat in the Morrison Creek Reservoir area is pre.ﬂnmmanﬂy
riffle-run habitat with some pools on the outside of meander bends, Siream substrate in the
1E8BTVOIT area i3 cobble and gravel. There is spawrning habitat at the pool-rifile intarfaces, .
Water cla.rity is good even at bankfull discharge. Bank stability is good thronghout the gite.
-There is extensive bank cover on the stream with litfle evidence of grezing, The existing
fishery is classified as excellent by CDOW. There are no Im:m:ng factnrs listed for this site.

'Ihe Iower Lalf of the potential reservoir area is hzavﬂy fcrestad with large coniferous
forests with tree heights axceeding 80 feet Large crganic debris from the stands is in the
charme] and elong the stream banks, Tree rootwads ‘and downed frees provide instream cover,
in many gections of ﬂm gtream.
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Evzaloation of Potertial Reservoir Sites

The upper reservoir grea is currently hay meadews and has the potentzal t0 be exposed
during reservoir operationt \ which would elevate tnrbidity levels in the zeservoir, The
reservair elevation if approximately 7800 feet and tharefore water t&mperamrw Ehould remain
suitablp for trout. The tailwater area is relatively steep gradlent stream with large bonlders,
step pools and cascades. Stream habitat iy more Imted in this secf:mn of the stream than that

found in the reservoir area.

Colturs] Resourees. No gpecific surveys of fhe ares to be _inundatad were identified,
However, a total of gix axcha&nlogical sites were identified which wonld be impacted by the
Morrison Creek reservoir, No official determination as to the sites’ eligibility to the National
Register has been made, Three of the sites are open lithic gites which have a "field needs data™
statue, which means fhat a determipation has beep made by the surveyor that more informatinn
Is necessary before an unofficial (feld) or officlal determinztion can be made, An additiopal”
open lithic site and two isolated finds have "field not eligible” status, meaning the surveyor
thonght the sites would not be eligible for listing an the National Regstez Official
determination would need to be-made if the site were to be considersd further.

OF the sites considered ot this stage, Mordson Crek reservoir had the greaiast patential
tmpact on knowe archaeological resources,

Waltnn Cresk Si.te

En ggeermg Agpects. USGS 7.5" quadrengle sheets provide the best available mapping
for the Walton Cresk site since virtnally no other background information exists. The dam
axis at the Walton Creek sits would be loceted at the narrowest section of the draipage hasin
" approximately 4 miles above the confluence with the Yampa River. The site would reqmn
dam approximately 1,250 feet long and 300 feat high,

Both abntments are of moderate slope consisting largely of metamorpbic and igneons
rock with some silty clay. Material aveilshle for dam construction in the immediate vicinity
consists of rock and ¢lay. The most prohable dam construction method would be earthfill or
rocldill. This site would require an overtopping type of spillway or possibly a spillway
comstructed along the fight abutment. Side slopes within fhe reservolr area are modﬁrate o
very steep. No gwlngm hazards were noted at this Ievel of evaiuation. )

: Egdmlagg This site is favofable in terms of water delivery, being” upstceam of most
potential demand arexs. Average pnmual inflow is estimated to be ebout 64,000 acre-feet. The .
maximum size reservoir that the site topography wonld allow would be ahout 25,000 acre-fast,
gnd site characterdstics wonld logically suggest devaiopme:ut of this capacity. ’Ihe sediment
 Joad i in Walton. Creek appears to be light.

Site Development Costs. A, reservoir of 25,000 af total volume st the Walton Crsek site
would have development costs in the range of 120'to 150 million fiollars, due pritnarily to the
large dam gize required. This ﬁgure represents a cost of approximately $6,400 per acre foot of
Teservoir active storage

Recreation, Agcess to the Walton Creek site Is better than that for Morrison Creek, the
site Itself being only a few miles off of U.5. Highway 40. Siill, the site is quits remate From
Craig. The reservoir wonld have fzirly stegp side slopes and a rafher uniform "bathtub® shepe
wifh few opportunities for boat ramps znd campgronnds. Ths reservoir would provids only
ghomt 200 acres of snrface area when full, About 50 000 ermual visits might be expected wnder
1991 conditions,
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Evaluation of Potential Reservoir Sites

was added partly at the suggestion of T8G af its August 16, 1951 mzeﬁnr This ruggestion
was followed up when it appeared that the evdluation would lead to the elimination of &l but-
ome Upper bagin Jong-term storage site, The evaluation data for the Stageéoach EnIargement
alternauve was derived from the Fmal EIS for the Stagecorch Project.

Sie Selection Recummenda’nons

Based on the foregoing evaluations, the multi-fisciplinary evaluation team developed a
set of preliminary recommepdations regarding the sites that should be carried forward into
formulating of alternatives. ‘The sites recommendad for farther cnmside.raunn are listed In

Tsgbie 4-6 and shown in Figore 4-3.
Teble 4-6

Sites Recommended for Further Consideration

Stagecoach Reservoir Enlargement

Elk Creek Off-channel Storage

Elkhead Reservoir Enlirgement

Williamg Fork near Hemilton -

East Fork Williame Fork sbove Willow Crezk

th p bF by

"Morison Creek

It was recommended that the Morrison Creek site be eliminated primarily on
environmental gronnds, althongh it it arguably. the best reservoir gite from a technical and
economic pesspective, A regervelr at the Morrison Creek site would inundate a well-developed
and diverss forest ecosystem, such of which i old growth in nature, The npper reaches of the
reservoir would imundete relatively large areas of subzlpine wefland; with cyclical opei:ation,
these watland areas would become broad nmud flats. In addition, Morrison Creek is the orly
stream visited which is currently rated as an excellent fishery by COOW. The reservm: would
gls0. inmndate the grestest numbér of known archaeolegical s1tes.

"Walton Crezl

Tt was recommended that the Welton Creek site be gliminatzd primearily on the basis of
development cost. ‘While ths site has good inflow and few eavironmental constraints, the
ghape of the valley ic.such that a relatively Iarge dam embankment is udavoidable. Otfher sites
sdied offer suhstauﬁaﬂy lowe.r cost per unit of storage

Pilot. Knub

Tt was recommended fhat the Pilot Enob aite be eliminated from firthér consideration
‘based on both techmical and environmente] grounds. From a technical perspactive, the site is
inferior to the enlargemert of Elkhead Reservoir with which it would tompete for 2 water
supply. The site is £lso velatively inconvenient g get fo, which Hmits its recreational vatue.
From an epvironmental perspeciive, development of any lo:nc-term watbr storags capacity
Would eucroach upon large wetland areas whmh ars kmowr. Sandhill crans habitat,
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Morrison Creek Diversion Status Summary

1. Diversion at Silver Creek/Mormnson Creek Confluence

This site has excellent access.

For 2003, the peak flow below the confluence was 826 cfs (6/1/03). Flow averaged
approximately 300 cfs from April 28" through June 12%.

We have considerable concern about the amount of sediment transported in Morrison
Creck from Muddy Creek. This sediment will end up in Stagecoach.

A mile long pipeline is required from the diversion structure below the confluence to

‘the upper Little Morrison Creek drainage. 500 feet of the pipeline would be buried at

approximately 50 feet deep. 5o
Two options considered:

o Open trenching: cost estimated at $2,200,470

o Boring: cost estimated at $4,572,350
The highest average monthly stream flow for Little Morrison Creek occurs in April
and measures approximately 7 cfs. Normal flow in Little Morrison Creek would
quadruple with the diverted water. There is significant concern about the probable
deterioration of the existing natural Little Morrison Creek channel due to the diverted
water,
An alternative would be to continue the pipe down county road 16 to Stagecoach
thereby preserving the Little Morrison Creek channel. Miro recommends this N
alternative. - £t

2. Diversion up Silver Creek

The proposed diversion site is located on National Forest property and borders the
Sarvice Creek Wilderness Area.

Access to the site would be very difficult requiring a bridge and steep road
constructed over a mountain.

The Silver Creek water runs extremely clear and thus does not have the potential
sedimentation problem of Morrison Creek.

This option would require a 2000 foot bore through the mountain.

As a result of the higher diversion elevation, the pipeline (with the exceptmn of the
bore) would be at standard depth.

This concept has the same potential negative impact on the Little Morrison Creek
drainage as the concept above.

No cost estimate was developed for this concepl

3. Diversion at Morrison Creek Bridge Crossing on County Road 16

This diversion point is above the confluence of Silver Creek and Morrison Creek.
Therefore, this option does not get the benefit of the Silver Creek water.

This site has excellent access.

We have considerable concern about the amount of sediment transported in Morrison
Creek from Muddy Creek. This sediment will end up in Stagecoach.
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A several mile long pipeline is required from the diversion structure to the upper
Little Morrison Creek drainage. 500 feet of the pipeline would be buried at over 70
feet deep. _
This concept has the same potential negative impact on the Little Morrison Creek
drainage as the concepts above.

No cost estimate was developed for this concept.

4, Morrison Creek Canyon Diversion

A diversion structure would be placed in Morrison Creek Canyon. A pipeline would
transport the water around the hill to Stagecoach. This option may combine both an
open trench pipeline as well as a bored pipeline.

Access to the diversion would be difficult.

As this diversion point is below the confluence of Silver Creek and Morrison Creek,
this option would also have the potential sedimentation problem.

There would be a significant cut in the hillside for the road and pipeline.
Commissioner Monger stated that the county would not likely approve this design
due to the environmental impacts.

The project has been estimated to cost approximately $1,000,000.

5. Irrigation Ditch on YL e {4

1)

This diversion point ds above the confluence of Silver Creek and Morrison Creek.
Therefore, this option does not get the benefit of the Silver Creek water.

This diversion site would have excellent access.

We have considerable concem about the amount of sediment transported in Morrison
Creek from Muddy Creek. This sediment will end up in Stagecoach.

A several mile long irrigation is required from the diversion structure to the upper
Little Morrison Creek drainage. This potential ditch would impact multiple property
OWneErs.

Likely very high maintenance costs.

This concept has the same potential negative impact on the Little Morrison Creek
drainage as the concepts above.

No cost estimate was developed for this concept.

6. Pump Back from Confluence of Morrison Creek and the Yampa River

This diversion point is below the confluence of Morrison Creek and the Yampa River.
Access may be an issue as the diversion point is on private property (Bill Gay)

Pipeline would follow the existing road up to Stagecoach.

Pumps would pump excess water from Morrison Creek up to Stagecoach.

The ongoing operating cost would be the difference in what we get for producing

electricity and what we pay for electricity as well as the additional electricity losses to
overcome the frictional line losses. SUIPEN 1
Least environmentally damaging project overall. TE B T4 K
No cost estimate has been established for this concept.
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7. Morrison Creek Canyen Tunnel

s  Access to the diversion would be difficult.

e Ags thig diversion point is below the confluence of Silver Creek and Morrison Creek,
this option would also have the potential sedimentation problem.

¢ An approximately 1.25 mile tunnel would be bored through the mountain. After the
tunnel, the diversion water would run down an open charmel. Likely the open
channel would need to be improved to handle the diversion water,

¢ No cost estimate has been established for this concept.

fobort Gleddond,
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Exhibit 3

Stream: Morrison Creek (Lower Segment)

Executive Summary
Water Division: 6
Water District: 58

CDOWH#: 21294
CWCB ID: 10/6/A-003

Segment: Confluence with Silver Creek to Confluence with Yampa River

Lower Terminus: CONFLUENCE WITH SILVER CREEK
(Latitude 40° 14’ 42.44”N) (Longitude 106° 47’ 10.75”W)

Lower Terminus: CONFLUENCE WITH YAMPA RIVER
(Latitude 40° 17° 23.60"N)  (Longitude 106° 48> 57.05”W)

Watershed: Upper Yampa (HUC#: 14050001)

Counties: Routt

Length: 4.91 miles

USGS Quads: Green Ridge, Blacktail Mountain

Flow Recommendation: 13.2 cfs (April 1 — August 15)
8.1 cfs (August 16 — March 31)
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Staff Analysis and Recommendation

Summary
The information contained in this report and the associated instream flow file folder forms the
basis for staff’s instream flow recommendation to be considered by the Board. It is staff’s
opinion that the information contained in this report is sufficient to support the findings required
in Rule 5.40.

Colorado’s Instream Flow Program was created in 1973 when the Colorado State Legislature
recognized “the need to correlate the activities of mankind with some reasonable preservation of
the natural environment” (see 37-92-102 (3) C.R.S.). The statute vests the CWCB with the
exclusive authority to appropriate and acquire instream flow and natural lake level water rights.
In order to encourage other entities to participate in Colorado’s Instream Flow Program, the
statute directs the CWCB to request instream flow recommendations from other state and federal
agencies. The Colorado Division of Wildlife (CDOW) and a group of local land owners (Larson,
Dequine Family L.L.C, and Flying Diamond Resources) recommended this segment of Morrison
Creek to the CWCB for inclusion into the Instream Flow Program. Morrison Creek is being
considered for inclusion into the Instream Flow Program because it has a natural environment
that can be preserved to a reasonable degree with an instream flow water right.

Morrison Creek is approximately 21.0 miles long. It begins at an elevation of 8,400 feet and
generally flows northwesterly until it terminates at the confluence with the Yampa River at an
elevation of 7,200 feet. Of the 4.91 mile segment addressed by this report, approximately 20.0%
of the segment is located on federal lands. Morrison Creek is located within Routt County and
has a total drainage area of approximately 76.52 square miles.

The subject of this report is a segment of Morrison Creek beginning at the confluence with Silver
Creek and extending downstream to the confluence with the Yampa River. The proposed
segment is located approximately 8.3 miles northeast of the town of Yampa. Staff has received
recommendations for this segment, from the CDOW and Larson et al. Although two separate
recommendations were received for this reach, the CDOW and the land owners have
collaborated on the analysis of the data and have arrived at the joint recommendation discussed
below.

Instream Flow Recommendation

The CDOW and Larson et al, are recommending 13.2 cfs (April 1 — August 15) and 8.1 cfs
(August 16 — March 31) based on their data collection efforts and staff’s water availability
analyses.

Land Status Review

Total Length Land Ownership
Upper Terminus Lower Terminus (miles) % Private % Public
Confluence w/ Confluence w/ o o
Silver Creek Yampa River 491 80% 20%

100% of the public lands are owned by the Bureau of Land Management (BLM).
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Biological Data

The CDOW, Bureau of Land Management (BLM) and local land owners have collected stream
cross section information, natural environment data, and other data needed to quantify the
instream flow needs for this reach of Morrison Creek. Morrison Creek is classified as a medium
stream (between 20 to 35 feet wide) and fishery surveys indicate the stream environment of
Morrison Creek supports a naturally reproducing brook trout (Salvelinus fontinalis) population.
In addition, cutthroat trout (Oncorhynchus clarki) and rainbow trout (O. mykiss) were reported
by Larson et al.

Field Survey Data

CDOW staff used the R2Cross methodology to quantify the amount of water required to preserve
the natural environment to a reasonable degree. The R2Cross method requires that stream
discharge and channel profile data be collected in a riffle stream habitat type. Riffles are most
easily visualized as the stream habitat types that would dry up first should streamflow cease.
This type of hydraulic data collection consists of setting up a transect, surveying the stream
channel geometry, and measuring the stream discharge.

Biological Flow Recommendation

The CWCB staff relied upon the biological expertise of the cooperating agencies to interpret
output from the R2Cross data collected to develop the initial, biologic instream flow
recommendation. This initial recommendation is designed to address the unique biologic
requirements of each stream without regard to water availability. Three instream flow hydraulic
parameters, average depth, percent wetted perimeter, and average velocity are used to develop
biologic instream flow recommendations. The CDOW has determined that maintaining these
three hydraulic parameters at adequate levels across riffle habitat types, aquatic habitat in pools
and runs will also be maintained for most life stages of fish and aquatic invertebrates (Nehring
1979; Espegren 1996).

For this segment of stream, six data sets were collected with the results shown in Table 1 below.
Table 1 shows who collected the data (Party), the date the data was collected (Date), the
measured discharge at the time of the survey (Q), the accuracy range of the predicted flows
based on Manning’s Equation (240% and 40% of Q), the summer flow recommendation based
on meeting 3 of 3 hydraulic criteria and the winter flow recommendation based upon 2 of 3
hydraulic criteria. It is believed that recommendations that fall outside of the accuracy range of
the model (Over 250% of the measured discharge or under 40% of the measured discharge) may
not give an accurate estimate of the necessary instream flow required.

Table 1: Data

Party Date Q 250%-40% Summer (3/3) Winter (2/3)
BLM 9/3/2005 8.8 22.0-3.5 Out of range 93
BLM 9/3/2005 8.0 20.0-3.2 Out of range Out of range
BLM 7/11/2007 11.6 29.0-3.0 11.2 7.6
BLM 7/11/2007 12.8 32.0-5.1 16.0 8.8
CDOW 10/1/2008 6.1 153-24 12.5 11.0
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CDOW 10/1/2008 59 148-24 Out of range 3.7

The summer flow recommendation, which met 3 of 3 criteria and is within the accuracy range of
the R2ZCROSS model, is 13.2 cfs. The winter flow amount, which meets 2 of 3 criteria, is 8.1
cfs. The summer and winter flow recommendations were derived by averaging the results of the
data sets.

Hydrologic Data and Analysis

After receiving the cooperating agency’s biologic recommendation, the CWCB staff conducted
an evaluation of the stream hydrology to determine if water was physically available for an
instream flow appropriation. This evaluation was done through a computation that is, in essence,
a “water balance”. In concept, a “water balance” computation can be viewed as an accounting
exercise. When done in its most rigorous form, the water balance parses precipitation into all the
avenues water pursues after it is deposited as rain, snow, or ice. In other words, given a specified
amount of water deposition (input), the balance tries to account for all water depletions (losses)
until a selected end point is reached. Water losses include depletions due to evaporation and
transpiration, deliveries into ground water storage, temporary surface storage, incorporations into
plant and animal tissue and so forth. These losses are individually or collectively subtracted
from the input to reveal the net amount of stream runoff as represented by the discharge
measured by stream gages. Of course, the measured stream flow need not be the end point of
interest; indeed, when looking at issues of water use to extinction, stream flow measurements
may only describe intermediate steps in the complex accounting process that is a water balance
carried out to a net value of zero.

In its analysis, CWCB staff has attempted to use this idea of balancing inputs and losses to
determine if water is available for the recommended instream flow appropriation. Of course, this
analysis must be a practical exercise rather than a lengthy, and costly, scientific investigation.
As a result, staff has simplified the process by lumping together some variables and employing
certain rational and scientifically supportable assumptions. The process may be described
through the following description of the steps used to complete the evaluation for this particular
stream.

The first step required in determining water availability is a determination of the hydrologic
regime at the Lower Terminus (LT) of the recommended ISF reach. In the best case, this means
looking at the data from a gage at the LT. Further, this data, in the best case, has been collected
for a long period of time (the longer the better) including wet and dry periods. In the case of
Morrison Creek - Lower there was a Colorado DWR gage record of discharge on the stream.
However, the gage station is upstream from the LT. The DWR gage is MORRISON CREEK
ABOVE MILES RANCH, CO. (MORCRECO); it has a period of record (POR), of 1 year
collected between 1990 and 1991. Because of the short POR this gage was not useable for this
analysis. It is thus necessary to describe the normal flow regime at Morrison Creek - Lower
above the LT through a “representative” gage station. The gage station selected for this purpose
was SERVICE CREEK NEAR OAK CREEK, CO (USGS 09237800), a gage with an 8 year
POR collected between 1965 and 1973. The gage is at an elevation of 7,000 ft above mean sea
level (amsl) and has a drainage area of 38.26 mi®. The hydrograph (plot of discharge over time)
produced from this gage includes a diversion’s consumptive use. However, the existence of this
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diversion does not preclude use of the data from the gage. To make the measured data
transferable to Morrison Creek - Lower above the LT, the consumptive portion of this diversion
was added back to the measured hydrograph. The resulting “adjusted” hydrograph could then be
used on Morrison Creek - Lower above the LT by multiplying the “adjusted” gage discharge
values by an area ratio; specifically, the area of Morrison Creek - Lower above the LT (76.52
mi’) to Service Creek near Oak Creek, CO (38.26 mi?). The resulting proportioned hydrograph
was itself “adjusted” (decreased) to reflect the consumptive irrigation depletions of several
diversions upstream of the LT. The final hydrograph thus represents a distribution of flow over
time that has been reduced to reflect existing human uses.

{The following discussion is based upon the US Geological Survey’s Techniques of Water-
Resources Investigations Series, Book 4: Hydrologic Analysis and Interpretation, Chapter A3:
Statistical Methods in Water Resources (Chapter 3: Describing Uncertainty) by D.R. Helsel and
R. M. Hirsch. This technical reference provides the scientific background and guidance
important to the systematic interpretation of hydrologic data. The document is available online
and is a valuable aid to understanding and interpreting the analyses described here. }

The next step in producing a representation of the discharge at Morrison Creek - Lower is to
compute the Geometric Mean of the area-prorated “adjusted” data values from the Service Creek
near Oak Creek, CO hydrograph. This step is of value because of the inherent statistical
weaknesses found in any collection of data intended to measure natural stream discharge.
Without getting into the details of statistical theory, it is worth noting that a set of discharge
measurements is inherently inaccurate, no matter how well collected, due to the difficulties
attendant to data collection, especially hydrologic data. To give deference to this fact and to
increase the value of the hydrograph product of this analysis, the Geometric Means of the data
were computed and plotted along with the 95% Confidence Intervals about the data. The
resultant hydrograph, including recommended Instream Flow values, is displayed in Figure 1
with the data displayed in Table 2.
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Table 2. Geometric Mean Discharge and Recommended Instream Flows

Date Existing | Recommended | Proportioned Adjusted GM (abv gage)
ISF ISF Adj (-) for Irr & OoB in Morrison Cr - Lower abv LT
1-Jan 8.1 8.34
2-Jan 8.1 8.24
3-Jan 8.1 8.18
4-Jan 8.1 8.20
5-Jan 8.1 8.14
6-Jan 8.1 8.02
7-Jan 8.1 7.99
8-Jan 8.1 8.07
9-Jan 8.1 7.97
10-Jan 8.1 8.20
11-Jan 8.1 8.39
12-Jan 8.1 8.25
13-Jan 8.1 8.30
14-Jan 8.1 8.14
15-Jan 8.1 7.85
16-Jan 8.1 7.69
17-Jan 8.1 7.61
18-Jan 8.1 7.63
19-Jan 8.1 7.90
20-Jan 8.1 7.88
21-Jan 8.1 7.93
22-Jan 8.1 7.96
23-Jan 8.1 7.94
24-Jan 8.1 7.93
25-Jan 8.1 7.93
26-Jan 8.1 7.93
27-Jan 8.1 7.92
28-Jan 8.1 7.75
29-Jan 8.1 7.78
30-Jan 8.1 7.69
31-Jan 8.1 7.73
1-Feb 8.1 7.81
2-Feb 8.1 7.85
3-Feb 8.1 7.84
4-Feb 8.1 7.87
5-Feb 8.1 7.95
6-Feb 8.1 8.05
7-Feb 8.1 7.99
8-Feb 8.1 7.91
9-Feb 8.1 7.90
10-Feb 8.1 7.77
11-Feb 8.1 7.66
12-Feb 8.1 7.76
13-Feb 8.1 7.76
14-Feb 8.1 7.80
15-Feb 8.1 7.77
16-Feb 8.1 7.66
17-Feb 8.1 7.66
18-Feb 8.1 7.69




19-Feb 8.1 7.53
20-Feb 8.1 7.63
21-Feb 8.1 7.82
22-Feb 8.1 7.51
23-Feb 8.1 7.61
24-Feb 8.1 7.59
25-Feb 8.1 7.69
26-Feb 8.1 7.90
27-Feb 8.1 7.92
28-Feb 8.1 7.92
29-Feb 8.1 7.60
1-Mar 8.1 8.04
2-Mar 8.1 8.03
3-Mar 8.1 8.25
4-Mar 8.1 8.49
5-Mar 8.1 8.18
6-Mar 8.1 8.37
7-Mar 8.1 8.50
8-Mar 8.1 8.59
9-Mar 8.1 8.75
10-Mar 8.1 8.91
11-Mar 8.1 9.18
12-Mar 8.1 9.38
13-Mar 8.1 9.70
14-Mar 8.1 9.73
15-Mar 8.1 9.87
16-Mar 8.1 10.16
17-Mar 8.1 10.41
18-Mar 8.1 10.87
19-Mar 8.1 11.43
20-Mar 8.1 11.70
21-Mar 8.1 11.27
22-Mar 8.1 11.21
23-Mar 8.1 11.61
24-Mar 8.1 11.91
25-Mar 8.1 12.98
26-Mar 8.1 13.42
27-Mar 8.1 14.37
28-Mar 8.1 15.14
29-Mar 8.1 16.68
30-Mar 8.1 18.61
31-Mar 8.1 20.22
1-Apr 13.2 20.39
2-Apr 13.2 20.89
3-Apr 13.2 22.15
4-Apr 13.2 23.02
5-Apr 13.2 24.48
6-Apr 13.2 27.40
7-Apr 13.2 31.38
8-Apr 13.2 34.55
9-Apr 13.2 38.32
10-Apr 13.2 42.91
11-Apr 13.2 47.26
12-Apr 13.2 5141




13-Apr 13.2 52.70
14-Apr 13.2 55.45
15-Apr 13.2 60.61
16-Apr 13.2 63.10
17-Apr 13.2 64.06
18-Apr 13.2 65.54
19-Apr 13.2 67.20
20-Apr 13.2 66.08
21-Apr 13.2 63.57
22-Apr 13.2 63.56
23-Apr 13.2 64.15
24-Apr 13.2 67.33
25-Apr 13.2 75.88
26-Apr 13.2 78.91
27-Apr 13.2 80.58
28-Apr 13.2 85.05
29-Apr 13.2 94.50
30-Apr 13.2 105.33
1-May 13.2 118.71
2-May 13.2 138.14
3-May 13.2 168.08
4-May 13.2 199.85
5-May 13.2 224.45
6-May 13.2 239.10
7-May 13.2 249.24
8-May 13.2 260.04
9-May 13.2 295.43
10-May 13.2 318.12
11-May 13.2 334.95
12-May 13.2 346.10
13-May 13.2 340.57
14-May 13.2 332.03
15-May 13.2 346.21
16-May 13.2 370.45
17-May 13.2 415.43
18-May 13.2 451.97
19-May 13.2 494.41
20-May 13.2 541.57
21-May 13.2 574.19
22-May 13.2 620.79
23-May 13.2 606.81
24-May 13.2 568.85
25-May 13.2 571.66
26-May 13.2 576.19
27-May 13.2 564.74
28-May 13.2 580.94
29-May 13.2 577.25
30-May 13.2 563.41
31-May 13.2 541.58
1-Jun 13.2 509.34
2-Jun 13.2 500.17
3-Jun 13.2 492.71
4-Jun 13.2 481.46
5-Jun 13.2 469.23




6-Jun 13.2 454.62
7-Jun 13.2 434.26
8-Jun 13.2 428.55
9-Jun 13.2 424.89
10-Jun 13.2 386.85
11-Jun 13.2 369.40
12-Jun 13.2 351.16
13-Jun 13.2 332.69
14-Jun 13.2 320.54
15-Jun 13.2 305.52
16-Jun 13.2 315.94
17-Jun 13.2 314.35
18-Jun 13.2 296.70
19-Jun 13.2 265.11
20-Jun 13.2 248.83
21-Jun 13.2 225.44
22-Jun 13.2 220.78
23-Jun 13.2 204.28
24-Jun 13.2 206.63
25-Jun 13.2 183.05
26-Jun 13.2 163.51
27-Jun 13.2 146.45
28-Jun 13.2 131.10
29-Jun 13.2 116.35
30-Jun 13.2 103.15

1-Jul 13.2 104.42

2-Jul 13.2 88.30

3-Jul 13.2 76.88

4-Jul 13.2 68.88

5-Jul 13.2 64.34

6-Jul 13.2 58.75

7-Jul 13.2 55.42

8-Jul 13.2 53.64

9-Jul 13.2 46.98
10-Jul 13.2 42.24
11-Jul 13.2 39.85
12-Jul 13.2 40.49
13-Jul 13.2 38.20
14-Jul 13.2 38.06
15-Jul 13.2 33.87
16-Jul 13.2 30.82
17-Jul 13.2 30.59
18-Jul 13.2 27.76
19-Jul 13.2 30.50
20-Jul 13.2 31.68
21-Jul 13.2 27.13
22-Jul 13.2 25.38
23-Jul 13.2 23.11
24-Jul 13.2 20.98
25-Jul 13.2 19.88
26-Jul 13.2 17.72
27-Jul 13.2 18.49
28-Jul 13.2 18.75
29-Jul 13.2 16.17
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30-Jul 13.2 15.79
31-Jul 13.2 15.30
1-Aug 13.2 12.89
2-Aug 13.2 12.29
3-Aug 13.2 13.58
4-Aug 13.2 13.83
5-Aug 13.2 13.27
6-Aug 13.2 13.78
7-Aug 13.2 12.30
8-Aug 13.2 10.72
9-Aug 13.2 10.01
10-Aug 13.2 10.41
11-Aug 13.2 10.03
12-Aug 13.2 9.59
13-Aug 13.2 10.64
14-Aug 13.2 9.60
15-Aug 13.2 8.71
16-Aug 8.1 8.68
17-Aug 8.1 8.37
18-Aug 8.1 8.25
19-Aug 8.1 8.39
20-Aug 8.1 8.27
21-Aug 8.1 8.90
22-Aug 8.1 8.82
23-Aug 8.1 8.07
24-Aug 8.1 7.33
25-Aug 8.1 7.01
26-Aug 8.1 6.70
27-Aug 8.1 6.33
28-Aug 8.1 6.59
29-Aug 8.1 8.14
30-Aug 8.1 8.91
31-Aug 8.1 7.81
1-Sep 8.1 5.75
2-Sep 8.1 5.76
3-Sep 8.1 6.40
4-Sep 8.1 6.59
5-Sep 8.1 6.15
6-Sep 8.1 5.88
7-Sep 8.1 5.64
8-Sep 8.1 5.78
9-Sep 8.1 5.85
10-Sep 8.1 5.87
11-Sep 8.1 5.70
12-Sep 8.1 6.82
13-Sep 8.1 6.73
14-Sep 8.1 6.14
15-Sep 8.1 5.78
16-Sep 8.1 6.08
17-Sep 8.1 6.60
18-Sep 8.1 6.76
19-Sep 8.1 7.30
20-Sep 8.1 8.11
21-Sep 8.1 7.30
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22-Sep 8.1 7.91
23-Sep 8.1 7.92
24-Sep 8.1 8.31
25-Sep 8.1 9.02
26-Sep 8.1 9.00
27-Sep 8.1 8.39
28-Sep 8.1 7.94
29-Sep 8.1 7.78
30-Sep 8.1 8.01
1-Oct 8.1 10.66
2-Oct 8.1 9.10
3-Oct 8.1 9.44
4-Oct 8.1 8.88
5-Oct 8.1 8.77
6-Oct 8.1 9.26
7-Oct 8.1 10.40
8-Oct 8.1 12.10
9-Oct 8.1 11.88
10-Oct 8.1 11.34
11-Oct 8.1 10.81
12-Oct 8.1 10.35
13-Oct 8.1 10.78
14-Oct 8.1 10.52
15-Oct 8.1 9.89
16-Oct 8.1 10.49
17-Oct 8.1 9.85
18-Oct 8.1 11.10
19-Oct 8.1 10.76
20-Oct 8.1 9.84
21-Oct 8.1 10.94
22-Oct 8.1 10.58
23-Oct 8.1 10.82
24-Oct 8.1 10.78
25-Oct 8.1 10.72
26-Oct 8.1 11.13
27-Oct 8.1 9.82
28-Oct 8.1 11.08
29-Oct 8.1 10.25
30-Oct 8.1 9.85
31-Oct 8.1 10.56
1-Nov 8.1 11.25
2-Nov 8.1 10.35
3-Nov 8.1 9.98
4-Nov 8.1 10.48
5-Nov 8.1 9.58
6-Nov 8.1 9.75
7-Nov 8.1 9.75
8-Nov 8.1 9.52
9-Nov 8.1 9.66
10-Nov 8.1 10.03
11-Nov 8.1 9.90
12-Nov 8.1 10.44
13-Nov 8.1 10.70
14-Nov 8.1 10.41
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15-Nov 8.1 10.58
16-Nov 8.1 10.79
17-Nov 8.1 10.76
18-Nov 8.1 10.39
19-Nov 8.1 10.04
20-Nov 8.1 9.78
21-Nov 8.1 9.84
22-Nov 8.1 9.47
23-Nov 8.1 10.18
24-Nov 8.1 9.38
25-Nov 8.1 8.94
26-Nov 8.1 9.32
27-Nov 8.1 8.61
28-Nov 8.1 8.61
29-Nov 8.1 8.78
30-Nov 8.1 9.15

1-Dec 8.1 9.18

2-Dec 8.1 9.23

3-Dec 8.1 9.28

4-Dec 8.1 9.31

5-Dec 8.1 9.12

6-Dec 8.1 9.01

7-Dec 8.1 9.07

8-Dec 8.1 9.03

9-Dec 8.1 8.91
10-Dec 8.1 8.97
11-Dec 8.1 8.43
12-Dec 8.1 8.32
13-Dec 8.1 8.64
14-Dec 8.1 8.50
15-Dec 8.1 8.42
16-Dec 8.1 8.46
17-Dec 8.1 8.32
18-Dec 8.1 8.14
19-Dec 8.1 8.26
20-Dec 8.1 8.33
21-Dec 8.1 8.18
22-Dec 8.1 8.22
23-Dec 8.1 8.32
24-Dec 8.1 8.38
25-Dec 8.1 8.46
26-Dec 8.1 8.56
27-Dec 8.1 8.55
28-Dec 8.1 8.56
29-Dec 8.1 8.50
30-Dec 8.1 8.32
31-Dec 8.1 8.17

Existing Water Right Information

Staff has analyzed the water rights tabulation and contacted the Division Engineer Office (DEO)
to identify any potential water availability problems. There are two decreed surface diversion
within this reach of stream: Morrison Creek Ditch No. 1 (1.17 cfs, 1901 appropriation) and
Morrison Creek Ditch No. 2 (1.33 cfs with an 1891 appropriation). Staff has determined that
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water is available for appropriation on Morrison Creek, between the confluence with Silver
Creek and the confluence with the Yampa River, to preserve the natural environment to a
reasonable degree without limiting or foreclosing the exercise of valid existing water rights.

CWCB Staff’s Instream Flow Recommendation
Staff recommends the Board form its intent to appropriate on the following stream reach:

Segment: Confluence with Silver Creek to Confluence with Yampa River

Lower Terminus: CONFLUENCE WITH SILVER CREEK

(Latitude 40° 14’ 42.44”N) (Longitude 106° 47’ 10.75”W)

UTM North: 4456494.46 UTM East: 348062.75

NW SW S11 T3N R84W 6" PM

15’ East of the West Section Line; 2550 South of the North Section Line

Lower Terminus: CONFLUENCE WITH YAMPA RIVER

(Latitude 40° 17° 23.60”N) (Longitude 106° 48’ 57.05”W)

UTM North: 4461514.71 UTM East: 345653.01

NE SW S28 T4N R84W 6™ PM

2200’ East of the West Section Line; 2490’ North of the South Section Line

Watershed: Upper Yampa (HUC#: 14050001)

Counties: Routt

Length: 4.91 miles

USGS Quads: Green Ridge, Blacktail Mountain

Flow Recommendation: 13.2 cfs (April 1 — August 15)
8.1 cfs (August 16 — March 31)
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Stream: Morrison Creek (Upper Segment)

Executive Summary
Water Division: 6
Water District: 58

CDOWH#: 21294
CWCB ID: 10/6/A-003

Segment: Confluence with Muddy Creek to Confluence with Silver Creek

Upper Terminus: CONFLUENCE WITH MUDDY CREEK
(Latitude 40° 10° 54.50”N) (Longitude 106° 45’ 0.35”W)

Lower Terminus: CONFLUENCE WITH SILVER CREEK
(Latitude 40° 14’ 42.44”N) (Longitude 106° 47’ 10.75”W)

Watershed: Upper Yampa (HUC#: 14050001)
Counties: Routt
Length: 8.99 miles
USGS Quad: Green Ridge
Flow Recommendation: 3.1 cfs (April 1 — October 31)
1.4 cfs (November 1 — March 31)



Staff Analysis and Recommendation

Summary
The information contained in this report and the associated instream flow file folder forms the
basis for staff’s instream flow recommendation to be considered by the Board. It is staff’s
opinion that the information contained in this report is sufficient to support the findings required
in Rule 5.40.

Colorado’s Instream Flow Program was created in 1973 when the Colorado State Legislature
recognized “the need to correlate the activities of mankind with some reasonable preservation of
the natural environment” (see 37-92-102 (3) C.R.S.). The statute vests the CWCB with the
exclusive authority to appropriate and acquire instream flow and natural lake level water rights.
In order to encourage other entities to participate in Colorado’s Instream Flow Program, the
statute directs the CWCB to request instream flow recommendations from other state and federal
agencies. The Colorado Division of Wildlife (CDOW) recommended this segment of Morrison
Creek to the CWCB for inclusion into the Instream Flow Program. Morrison Creek is being
considered for inclusion into the Instream Flow Program because it has a natural environment
that can be preserved to a reasonable degree with an instream flow water right.

Morrison Creek is approximately 21.0 miles long. It begins at an elevation of 8,400 feet and
generally flows northwesterly until it terminates at the confluence with the Yampa River at an
elevation of 7,200 feet. Of the 8.99 mile segment addressed by this report, approximately 23.0%
of the segment is located on public lands. Morrison Creek is located within Routt County and
has a total drainage area of approximately 76.52 square miles.

The subject of this report is a segment of the Morrison Creek beginning at the confluence with
Sugar Creek and extending downstream to the confluence with Silver Creek. The proposed
segment is located approximately 8.3 miles northeast of the town of Yampa. Staff has received
only one recommendation for this segment, from the CDOW. The recommendation for this
segment is discussed below.

Instream Flow Recommendation
The CDOW is recommending 3.1 cfs (April 1 — October 31) and 1.4 cfs (November 1 — March

31) based on their data collection efforts and staff’s water availability analyses.

Land Status Review

Total Length Land Ownership
Upper Terminus Lower Terminus (miles) % Private % Public
Confluence w/ Confluence w/ o o
Muddy Creek Silver Creek 3:59 T7% 23%

100% of the public lands are owned by the State Land Board.




Biological Data

The CDOW and Bureau of Land Management (BLM) have collected stream cross section
information, natural environment data, and other data needed to quantify the instream flow needs
for this reach of the Morrison Creek. Morrison Creek is classified as a medium stream (between
20 to 35 feet wide) and fishery surveys indicate the stream environment of Morrison Creek
supports a naturally reproducing brook trout (Salvelinus fontinalis) population.

Field Survey Data

CDOW staff used the R2Cross methodology to quantify the amount of water required to preserve
the natural environment to a reasonable degree. The R2Cross method requires that stream
discharge and channel profile data be collected in a riffle stream habitat type. Riffles are most
easily visualized as the stream habitat types that would dry up first should streamflow cease.
This type of hydraulic data collection consists of setting up a transect, surveying the stream
channel geometry, and measuring the stream discharge.

Biological Flow Recommendation

The CWCB staff relied upon the biological expertise of the cooperating agencies to interpret
output from the R2Cross data collected to develop the initial, biologic instream flow
recommendation. This initial recommendation is designed to address the unique biologic
requirements of each stream without regard to water availability. Three instream flow hydraulic
parameters, average depth, percent wetted perimeter, and average velocity are used to develop
biologic instream flow recommendations. The CDOW has determined that maintaining these
three hydraulic parameters at adequate levels across riffle habitat types, aquatic habitat in pools
and runs will also be maintained for most life stages of fish and aquatic invertebrates (Nehring
1979; Espegren 1996).

For this segment of stream, four data sets were collected with the results shown in Table 1
below. Table 1 shows who collected the data (Party), the date the data was collected (Date), the
measured discharge at the time of the survey (Q), the accuracy range of the predicted flows
based on Manning’s Equation (240% and 40% of Q), the summer flow recommendation based
on meeting 3 of 3 hydraulic criteria and the winter flow recommendation based upon 2 of 3
hydraulic criteria. It is believed that recommendations that fall outside of the accuracy range of
the model (Over 250% of the measured discharge or under 40% of the measured discharge) may
not give an accurate estimate of the necessary instream flow required.

Table 1: Data

Party Date Q 250%-40% Summer (3/3) Winter (2/3)
CDOW 10/17/1997 15.7 39.2-6.3 Out of range Out of range
CDOW 7/25/2005 23 58-0.9 1.7 1.4
CDOW 6/29/2006 7.2 17.9-29 4.5 Out of range
CDOW 9/4/2007 1.1 2.7-04 Out of range 2.7

The summer flow recommendation, which met 3 of 3 criteria and is within the accuracy range of
the R2ZCROSS model, is 3.1 cfs. The winter flow amount, which meets 2 of 3 criteria, is 2.0 cfs




but was lowered to 1.4 cfs due to water availability constraints. The winter and summer flow
recommendations were derived by averaging the results of the data sets.

Hydrologic Data and Analysis

After receiving the cooperating agency’s biologic recommendation, the CWCB staff conducted
an evaluation of the stream hydrology to determine if water was physically available for an
instream flow appropriation. This evaluation was done through a computation that is, in essence,
a “water balance”. In concept a “water balance” computation can be viewed as an accounting
exercise. When done in its most rigorous form, the water balance parses precipitation into all the
avenues water pursues after it is deposited as rain, snow, or ice. In other words, given a specified
amount of water deposition (input), the balance tries to account for all water depletions (losses)
until a selected end point is reached. Water losses include depletions due to evaporation and
transpiration, deliveries into ground water storage, temporary surface storage, incorporations into
plant and animal tissue and so forth. These losses are individually or collectively subtracted
from the input to reveal the net amount of stream runoff as represented by the discharge
measured by stream gages. Of course, the measured stream flow need not be the end point of
interest; indeed, when looking at issues of water use to extinction stream flow measurements
may only describe intermediate steps in the complex accounting process that is a water balance
carried out to a net value of zero.

In its analysis, CWCB staff has attempted to use this idea of balancing inputs and losses to
determine if water is available for the recommended Instream Flow Appropriation. Of course,
this analysis must be a practical exercise rather than a lengthy, and costly, scientific
investigation. As a result, staff has simplified the process by lumping together some variables
and employing certain rational and scientifically supportable assumptions. The process may be
described through the following description of the steps used to complete the evaluation for this
particular stream.

The first step required in determining water availability is a determination of the hydrologic
regime at the Lower Terminus (LT) of the recommended ISF reach. In the best case this means
looking at the data from a gage at the LT. Further, this data, in the best case, has been collected
for a long period of time (the longer the better) including wet and dry periods. In the case of
Morrison Creek — Upper New there was a Colorado DWR gage record of discharge on the
stream. However, the gage station is upstream from the LT. The DWR gage is MORRISON
CREEK ABOVE MILES RANCH, CO. (MORCRECO); it has a period of record (POR) of 1
year collected between 1990 and 1991. Because of the short POR, this gage was not useable for
this analysis. It is thus necessary to describe the normal flow regime at Morrison Creek — Upper
New above the LT through a “representative” gage station. The gage station selected for this
purpose was SERVICE CREEK NEAR OAK CREEK, CO (USGS 09237800), a gage with an 8
year POR collected between 1965 and 1973. The gage is at an elevation of 7,000 ft above mean
sea level (amsl) and has a drainage area of 38.26 mi®. The hydrograph (plot of discharge over
time) produced from this gage includes a diversion’s consumptive use. However, the existence
of this diversion does not preclude use of the data from the gage. To make the measured data
transferable to Morrison Creek — Upper New above the LT, the consumptive portion of this
diversion was added back to the measured hydrograph. The resulting “adjusted” hydrograph
could then be used on Morrison Creek — Upper New above the LT by multiplying the “adjusted”
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gage discharge values by an area ratio; specifically, the area of Morrison Creek — Upper New
above the LT (47.25 mi®) to Service Creek near Oak Creek, CO (38.26 mi?). The resulting
proportioned hydrograph was itself “adjusted” (decreased) to reflect the consumptive irrigation
depletions of several diversions upstream of the LT. The final hydrograph thus represents a
distribution of flow over time that has been reduced to reflect existing human uses.

{The Following discussion is based upon the US Geological Survey’s Techniques of Water-
Resources Investigations Series, Book 4: Hydrologic Analysis and Interpretation, Chapter A3:
Statistical Methods in Water Resources (Chapter 3: Describing Uncertainty) by D.R. Helsel and
R. M. Hirsch. This technical reference provides the scientific background and guidance
important to the systematic interpretation of hydrologic data. The document is available online
and is a valuable aid to understanding and interpreting the analyses described here. }

The next step in producing a representation of the discharge at Morrison Creek — Upper New is
to compute the Geometric Mean of the area-prorated “adjusted” data values from the Service
Creek near Oak Creek, CO hydrograph. This step is of value because of the inherent statistical
weaknesses found in any collection of data intended to measure natural stream discharge.
Without getting into the details of statistical theory, it is worth noting that a set of discharge
measurements is inherently inaccurate, no matter how well collected, due to the difficulties
attendant to data collection, especially hydrologic data. To give deference to this fact and to
increase the value of the hydrograph product of this analysis, the Geometric Means of the data
were computed and plotted along with the 95% Confidence Intervals about the data. The
resultant hydrograph, including recommended Instream Flow values, is displayed in Figure 1
with the data displayed in Table 2.



Figure 1
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Table 2. Geometric Mean Discharge and Recommended Instream Flows

Date Existing | Recommended | Proportioned Adjusted GM (abv gage)
ISF ISF Adj (-) for Irr & OoB in Morrison Cr — Upper New abv LT
1-Jan 1.4 5.15
2-Jan 1.4 5.09
3-Jan 1.4 5.05
4-Jan 1.4 5.06
5-Jan 1.4 5.03
6-Jan 1.4 4.95
7-Jan 1.4 4.93
8-Jan 1.4 4,98
9-Jan 1.4 4.92
10-Jan 1.4 5.06
11-Jan 1.4 5.18
12-Jan 1.4 5.10
13-Jan 1.4 5.13
14-Jan 1.4 5.03
15-Jan 1.4 4.85
16-Jan 1.4 4.75
17-Jan 1.4 4.70
18-Jan 1.4 4.71
19-Jan 1.4 4.88
20-Jan 1.4 4.87
21-Jan 1.4 4.90
22-Jan 1.4 4.92
23-Jan 1.4 4.90
24-Jan 1.4 4.90
25-Jan 1.4 4.90
26-Jan 1.4 4.89
27-Jan 1.4 4.89
28-Jan 1.4 478
29-Jan 1.4 4.80
30-Jan 1.4 475
31-Jan 1.4 4.77
1-Feb 1.4 4.82
2-Feb 1.4 4.85
3-Feb 1.4 4.84
4-Feb 1.4 4.86
5-Feb 1.4 491
6-Feb 1.4 497
7-Feb 1.4 4.94
8-Feb 1.4 4.89
9-Feb 1.4 4.88
10-Feb 1.4 4.80
11-Feb 1.4 4.73
12-Feb 1.4 4.79
13-Feb 1.4 4.79
14-Feb 1.4 4.81
15-Feb 1.4 4.80
16-Feb 1.4 4.73
17-Feb 1.4 4.73
18-Feb 1.4 4.75




19-Feb 14 4.65
20-Feb 14 4.71
21-Feb 14 4.83
22-Feb 14 4.64
23-Feb 14 4.70
24-Feb 14 4.69
25-Feb 14 4.75
26-Feb 14 4.88
27-Feb 14 4.89
28-Feb 14 4.89
29-Feb 14 4.69
1-Mar 14 4.97
2-Mar 14 4.96
3-Mar 14 5.09
4-Mar 14 5.24
5-Mar 14 5.05
6-Mar 14 5.17
7-Mar 14 5.25
8-Mar 14 5.30
9-Mar 14 5.40
10-Mar 14 5.50
11-Mar 14 5.67
12-Mar 14 5.79
13-Mar 14 5.99
14-Mar 14 6.01
15-Mar 14 6.10
16-Mar 14 6.27
17-Mar 14 6.43
18-Mar 14 6.71
19-Mar 14 7.06
20-Mar 14 7.23
21-Mar 14 6.96
22-Mar 14 6.92
23-Mar 14 7.17
24-Mar 14 7.35
25-Mar 14 8.01
26-Mar 14 8.29
27-Mar 14 8.87
28-Mar 14 9.35
29-Mar 14 10.30
30-Mar 14 11.49
31-Mar 14 12.48
1-Apr 3.1 12.44
2-Apr 3.1 12.76
3-Apr 3.1 13.53
4-Apr 3.1 14.07
5-Apr 3.1 14.98
6-Apr 3.1 16.78
7-Apr 3.1 19.24
8-Apr 3.1 21.19
9-Apr 3.1 23.51
10-Apr 3.1 26.36
11-Apr 3.1 29.04
12-Apr 3.1 31.59




13-Apr 3.1 32.36
14-Apr 3.1 34.04
15-Apr 3.1 37.16
16-Apr 3.1 38.68
17-Apr 3.1 39.16
18-Apr 3.1 40.04
19-Apr 3.1 41.04
20-Apr 3.1 40.29
21-Apr 3.1 38.73
22-Apr 3.1 38.72
23-Apr 3.1 39.08
24-Apr 3.1 41.03
25-Apr 3.1 46.26
26-Apr 3.1 48.07
27-Apr 3.1 49.00
28-Apr 3.1 51.74
29-Apr 3.1 57.56
30-Apr 3.1 64.23
1-May 3.1 73.02
2-May 3.1 85.02
3-May 3.1 103.46
4-May 3.1 123.07
5-May 3.1 138.18
6-May 3.1 147.21
7-May 3.1 153.46
8-May 3.1 160.13
9-May 3.1 181.97
10-May 3.1 195.92
11-May 3.1 206.29
12-May 3.1 213.17
13-May 3.1 209.75
14-May 3.1 204.47
15-May 3.1 213.14
16-May 3.1 228.09
17-May 3.1 255.85
18-May 3.1 278.39
19-May 3.1 304.59
20-May 3.1 333.63
21-May 3.1 353.74
22-May 3.1 382.50
23-May 3.1 373.84
24-May 3.1 350.38
25-May 3.1 352.02
26-May 3.1 354.78
27-May 3.1 347.69
28-May 3.1 357.67
29-May 3.1 355.40
30-May 3.1 346.80
31-May 3.1 333.34
1-Jun 3.1 313.32
2-Jun 3.1 307.62
3-Jun 3.1 303.01
4-Jun 3.1 296.05
5-Jun 3.1 288.46




6-Jun 3.1 279.42
7-Jun 3.1 266.83
8-Jun 3.1 263.30
9-Jun 3.1 261.02
10-Jun 3.1 237.53
11-Jun 3.1 226.73
12-Jun 3.1 215.47
13-Jun 3.1 204.06
14-Jun 3.1 196.55
15-Jun 3.1 187.26
16-Jun 3.1 193.71
17-Jun 3.1 192.70
18-Jun 3.1 181.80
19-Jun 3.1 162.29
20-Jun 3.1 152.26
21-Jun 3.1 137.80
22-Jun 3.1 134.95
23-Jun 3.1 124.77
24-Jun 3.1 126.23
25-Jun 3.1 111.70
26-Jun 3.1 99.65
27-Jun 3.1 89.12
28-Jun 3.1 79.66
29-Jun 3.1 70.58
30-Jun 3.1 62.47

1-Jul 3.1 63.08

2-Jul 3.1 53.15

3-Jul 3.1 46.12

4-Jul 3.1 41.19

5-Jul 3.1 38.45

6-Jul 3.1 35.03

7-Jul 3.1 33.00

8-Jul 3.1 31.92

9-Jul 3.1 27.87
10-Jul 3.1 25.01
11-Jul 3.1 23.56
12-Jul 3.1 23.98
13-Jul 3.1 22.57
14-Jul 3.1 22.52
15-Jul 3.1 20.01
16-Jul 3.1 18.14
17-Jul 3.1 18.02
18-Jul 3.1 16.33
19-Jul 3.1 18.05
20-Jul 3.1 18.81
21-Jul 3.1 16.01
22-Jul 3.1 14.95
23-Jul 3.1 13.56
24-Jul 3.1 12.28
25-Jul 3.1 11.65
26-Jul 3.1 10.34
27-Jul 3.1 10.84
28-Jul 3.1 11.01
29-Jul 3.1 9.42
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30-Jul 3.1 9.21
31-Jul 3.1 8.94
1-Aug 3.1 6.82
2-Aug 3.1 6.66
3-Aug 3.1 7.50
4-Aug 3.1 7.73
5-Aug 3.1 7.46
6-Aug 3.1 7.82
7-Aug 3.1 6.95
8-Aug 3.1 6.03
9-Aug 3.1 5.67
10-Aug 3.1 5.97
11-Aug 3.1 5.80
12-Aug 3.1 5.56
13-Aug 3.1 6.21
14-Aug 3.1 5.57
15-Aug 3.1 5.08
16-Aug 3.1 5.09
17-Aug 3.1 4.90
18-Aug 3.1 4.88
19-Aug 3.1 4.98
20-Aug 3.1 4.93
21-Aug 3.1 5.39
22-Aug 3.1 5.34
23-Aug 3.1 4.88
24-Aug 3.1 4.43
25-Aug 3.1 4.24
26-Aug 3.1 4.05
27-Aug 3.1 3.83
28-Aug 3.1 3.99
29-Aug 3.1 4.94
30-Aug 3.1 541
31-Aug 3.1 4.73
1-Sep 3.1 2.56
2-Sep 3.1 2.70
3-Sep 3.1 3.06
4-Sep 3.1 3.15
5-Sep 3.1 2.89
6-Sep 3.1 2.74
7-Sep 3.1 2.54
8-Sep 3.1 2.58
9-Sep 3.1 2.63
10-Sep 3.1 2.57
11-Sep 3.1 2.46
12-Sep 3.1 3.10
13-Sep 3.1 3.04
14-Sep 3.1 2.68
15-Sep 3.1 2.56
16-Sep 3.1 2.75
17-Sep 3.1 3.06
18-Sep 3.1 3.18
19-Sep 3.1 3.52
20-Sep 3.1 4.00
21-Sep 3.1 3.52
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22-Sep 3.1 3.88
23-Sep 3.1 3.88
24-Sep 3.1 4.13
25-Sep 3.1 4.55
26-Sep 3.1 4.55
27-Sep 3.1 4.20
28-Sep 3.1 3.93
29-Sep 3.1 3.83
30-Sep 3.1 4.00
1-Oct 3.1 6.56
2-Oct 3.1 4.96
3-Oct 3.1 5.17
4-Oct 3.1 4.83
5-Oct 3.1 4.76
6-Oct 3.1 5.06
7-Oct 3.1 5.77
8-Oct 3.1 6.81
9-Oct 3.1 6.68
10-Oct 3.1 6.35
11-Oct 3.1 6.02
12-Oct 3.1 5.73
13-Oct 3.1 6.00
14-Oct 3.1 5.84
15-Oct 3.1 5.45
16-Oct 3.1 5.82
17-Oct 3.1 5.43
18-Oct 3.1 6.20
19-Oct 3.1 5.99
20-Oct 3.1 5.42
21-Oct 3.1 6.10
22-Oct 3.1 5.88
23-Oct 3.1 6.02
24-Oct 3.1 6.00
25-Oct 3.1 5.96
26-Oct 3.1 6.22
27-Oct 3.1 541
28-Oct 3.1 6.19
29-Oct 3.1 5.67
30-Oct 3.1 5.43
31-Oct 3.1 5.96
1-Nov 14 6.94
2-Nov 14 6.39
3-Nov 14 6.16
4-Nov 14 6.47
5-Nov 14 5.91
6-Nov 14 6.02
7-Nov 14 6.02
8-Nov 14 5.88
9-Nov 1.4 5.96
10-Nov 1.4 6.19
11-Nov 1.4 6.11
12-Nov 1.4 6.44
13-Nov 1.4 6.61
14-Nov 1.4 6.43
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15-Nov 14 6.53
16-Nov 14 6.66
17-Nov 14 6.64
18-Nov 14 6.42
19-Nov 14 6.20
20-Nov 14 6.04
21-Nov 14 6.08
22-Nov 14 5.85
23-Nov 14 6.29
24-Nov 14 5.79
25-Nov 14 5.52
26-Nov 14 5.75
27-Nov 14 5.32
28-Nov 14 5.32
29-Nov 14 5.42
30-Nov 14 5.65

1-Dec 14 5.67

2-Dec 14 5.70

3-Dec 14 5.73

4-Dec 14 5.75

5-Dec 14 5.63

6-Dec 14 5.57

7-Dec 14 5.60

8-Dec 14 5.57

9-Dec 14 5.50
10-Dec 14 5.54
11-Dec 14 5.20
12-Dec 14 5.14
13-Dec 14 5.33
14-Dec 14 5.25
15-Dec 14 5.20
16-Dec 14 5.23
17-Dec 14 5.14
18-Dec 14 5.03
19-Dec 14 5.10
20-Dec 14 5.15
21-Dec 14 5.05
22-Dec 14 5.08
23-Dec 14 5.14
24-Dec 14 5.18
25-Dec 14 5.22
26-Dec 14 5.28
27-Dec 14 5.28
28-Dec 14 5.29
29-Dec 14 5.25
30-Dec 14 5.14
31-Dec 14 5.05
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Existing Water Right Information

Staff has analyzed the water rights tabulation and contacted the Division Engineer Office (DEO)
to identify any potential water availability problems. There are four decreed surface diversion
within this reach of stream: Balanced Rock Ditch (3.0 cfs, 1945 appropriation), Alamo Ditch No.
1 (1.25 cfs , 1907 appropriation), Silver View Ditch (1.65 cfs, 1939 appropriation) and Dequine
Ditch (1.25 cfs, 1991 appropriation). Staff has determined that water is available for
appropriation on Morrison Creek, between the confluence with Muddy Creek and the confluence
with Silver Creek, to preserve the natural environment to a reasonable degree without limiting or
foreclosing the exercise of valid existing water rights.

CWCB Staff’s Instream Flow Recommendation

Staff recommends the Board form its intent to appropriate on the following stream reach:

Segment: Confluence with Muddy Creek to Confluence with Silver Creek

Upper Terminus: CONFLUENCE WITH MUDDY CREEK

(Latitude 40° 10’ 54.50”N) (Longitude 106° 45’ 0.35”W)

UTM North: 4449404.70 UTM East: 351005.19

SE SE S36 T3N R84W 8" PM

70° West of the East Section Line; 740’ North of the South Section Line

Lower Terminus: CONFLUENCE WITH SILVER CREEK

(Latitude 40° 14* 42.44”N) (Longitude 106° 47’ 10.75”W)

UTM North: 4456494.46 UTM East: 348062.75

NW SW S11 T3N R84W 6" PM

15’ East of the West Section Line; 2550 South of the North Section Line

Watershed: Upper Yampa (HUC#: 14050001)
Counties: Routt
Length: 8.99 miles
USGS Quad: Green Ridge
Flow Recommendation: 3.1 cfs (April 1 — October 31)
1.4 cfs (November 1 — March 31)
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Vicinity Map
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Land Use Map



-17 -

Topographic and Water Rights Map
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Abstract

In 1973, the Colorado State Legislature
vested the Colorado Water Conservation Board
with the authority to appropriate instream flow
water rights in the State of Colorado. Today,
the Board holds 1,326 instream flow water
rights covering approximately 7,982 miles of
Colorado streams. Standardized field and
office procedures help to ensure that instream
flow recommendations reflect the amount of
water required to “preserve the natural
environment to a reasonable degree”, as
prescribed by state statute. R2ZCROSS is one of
the standard techniques employed by state and

federal agencies to model instream hydraulic
parameters. R2CROSS was chosen because it
is time and labor efficient and produces
comparable results to more costly techniques,
ie, the |Insream Flow Incremental
Methodology. This manuscript provides an
overview of Colorado's Instream Flow Program
and documentation for the Board's R2ZCROSS
Lotus macro. The R2CROSS macro runs
efficiently on an IBM-compatible 80486
personal computer equipped with a hard disk
drive, and DOS 6.0, Windows 3.1, and Lotus
1-2-3 Release 4 for Windows software.
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Disclaimer

The R2CROSS macro is in the public
domain, and the recipient may not assert any
proprietary rights thereto nor represent it to
anyone as other than a Colorado State
Government-produced program. R2CROSS is
provided "as-is" without warranty of any kind,
including, but not limited to, the implied
warranties of merchantability and fitness for a
particular purpose. The user assumes all
responsibility for the accuracy and suitability of
this program for a specific application. In no
event will the Colorado Water Conservation
Board or the Colorado Division of Wildlife be
liable for any damages, including lost profits,
lost savings, or other incidental or
consequential damages arising from the use of
or the inability to use this program.

The CWCB staff verified the
calculations preformed in its R2CROSS

program with hand-held calculators and by
comparison with other Manning’s equation-
based hydraulic streamflow models. Based
upon this verification process, the staff believes
that the instream hydraulic parameters
summarized in the R2ZCROSS staging table are
accurate calculations of Manning’s equation.
However, the CWCB does not suggest that the
predicted hydraulic parameters will necessarily
be realized at any particular stream discharge.

On November 10, 1993, the Colorado
Water Conservation Board adopted Rules and
Regulations that codified the procedures the
Board follows in appropriating instream flow
water rights. This document is intended to
conform to the procedures presented in the
Rules and Regulations.
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Introduction

Colorado's Instream Flow Program
originated in 1973 with the passage of Senate
Bill 97 (SB 97). Under SB 97, the Colorado
Water Conservation Board (CWCB) was vested
with the authority to appropriate instream flow
water rights in the State of Colorado (§ 37-92-
102(3), C.R.S. (1990)). Instream flow water
rights are held by the CWCB on behalf of the
people of the State of Colorado to "preserve the
natural environment to a reasonable degree."
Today, the CWCB holds 1,326 instream flow
water rights covering approximately 7,982
miles of Colorado streams.

Determining the quantity of water
required to preserve the natural environment to
a reasonable degree can be a difficult task. The
CWC(CB, in cooperation with the Colorado
Division of Wildlife (DOW), has developed
standard field and office procedures to ensure

that each instream flow _appropriation is -

necessary and reasonable and that the amount of
water recommended is available for
appropriation.

The R2CROSS methodology described
in this document is a valuable tool in
developing these instream flow

recommendations. The CWCB uses R2CROSS
because it is time and labor efficient and
produces results which are comparable to more
data intensive techniques (Nehring 1979).

This manuscript is divided into two
sections. The first section describes Colorado's
Instream Flow Program, including some of the
statutory guidelines that have shaped the
program. It also describes the standard field
techniques and office procedures that are used
by the CWCB staff in the development of
R2CROSS-based instream flow
recommendations. This section is intended to
provide an understanding of the procedural and
technical aspects of Colorado's Instream Flow
Program.

The second section of the manuscript is
a users' manual for the CWCB's R2CROSS
macro. The CWCB has received many requests
for its R2CROSS macro from both the public
and private sectors but has been hesitant to
release the program without proper
documentation. The second section of the
manuscript is intended to provide that
documentation.

Colorado's Instream Flow Program

Instream Flow Legislation

The CWCB was created in 1937 to
serve as the State's chief water planning agency
(§ 37-60-101 through 123, C.R.S. (1990)).
Today, the CWCB is responsible for the
administration of the State's Instream Flow
Program, protection of endangered aquatic
species, identification of flood plains, funding
of new water development and water
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conservation projects, and negotiation of inter-
and intra-state water planning issues.

The CWCB is a fourteen-member board.
The board consists of one Governor-appointee
from each of the eight major river drainages in
the State and one from the City and County of
Denver. Each Governor-appointee must also be
confirmed by the Colorado State Senate. Ex-
officio members of the board include the



Executive Director of the Department of
Natural Resources, the Directors of the CWCB
and DOW, the State Attorney General, and the
State Engineer. The diverse backgrounds of its
board members provides the CWCB with an
excellent representation of Colorado's various
water interests.

Colorado's Instream Flow Program was
created in 1973 when the Colorado State
Legislature recognized "the need to correlate
the activities of mankind with some reasonable
preservation of the natural environment"
through the passage of SB 97. Within SB 97,
the definition of beneficial use was changed to
include minimum stream flows and the CWCB
was vested with the authority to appropriate
"waters of natural streams and lakes ... as may
be required to preserve the natural
environment to a reasonable degree." SB 97
was amended by Senate Bill 414 in 1981,
Senate Bill 91 in 1986, Senate Bill 212 in 1987,
and Senate Bill 54 in 1994. These changes and
amendments are consolidated within § 37-92-
102(3), C.R.S. (1990), the Instream Flow
statute.

The Instream Flow statute sets forth the
guidelines for the administration of Colorado's
Instream Flow Program. The statute vests the
CWCB with the exclusive authority to
appropriate and acquire instream flow and
natural lake level water rights. In order to
encourage other entities to participate in
Colorado's Instream Flow Program, the statute
directs the CWCB to request instream flow
recommendations from other state and federal
agencies prior to initiating an instream flow
appropriation. The CWCB routinely requests
instream flow recommendations from the
DOW, Colorado Division of Parks and Outdoor
Recreation, United States Department of
Agriculture, and United States Department of
Interior (the "cooperating agencies").

Prior to appropriating an instream flow
water right, the statute requires the CWCB to:
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(1) "determine that the natural environment will
be preserved to a reasonable degree by the
water available for the appropriation to be
made; (2) determine that there is a natural
environment that can be preserved to a
reasonable degree with the CWCB's water right,
if granted; and (3) determine that such
environment can exist without material injury to
water rights" (§ 37-92-102(3c), C.R.S. (1990)).
The CWCB makes these determinations based
upon a review of the supporting technical data
and a final instream flow recommendation
prepared by the CWCB staff.

Standardized field and office procedures
have been developed to help ensure that final
instream flow recommendations meet statutory
guidelines and are consistent. The standard
field procedures that were established concern
selection of transect sites and collection of
hydraulic and biologic data. Standard office
procedures have been established for

determining  biological instream flow
recommendations using output from R2CROSS
and for analyzing water availability.

Field Procedures

Instream flow recommendations are
typically based on hydraulic and biologic data
collected during a single field visit. Hydraulic
data collection consists of setting up a transect,
surveying stream channel geometry, and
measuring stream discharge. Biologic data is
gathered to document the existence of a natural
environment. The biologic data usually
consists of a fish sample, collected by
electrofishing, and an aquatic invertebrate
sample.

Field Data Site Selecti

The R2CROSS method requires that
stream discharge and channel profile data be
collected in a riffle stream habitat-type. A riffle
is a stream segment that is controlled by
channel geometry rather than a downstream



flow control. Riffles are most easily visualized
as the stream reaches which would dry up most
quickly should streamflow cease.

Biologically, riffles are essential to the
production of benthic invertebrates and the
passage, spawning, egg incubation, feeding, and
protective cover of fish. Riffles are also the
stream habitat-type most sensitive to changes in
hydraulic parameters with variation in discharge
(Nehring 1979). Riffles are critical to a healthy
aquatic environment because small reductions
in streamflow may result in large reductions in
water depth and the amount of wetted perimeter
available for aquatic habitat. Maintaining
adequate streamflow in riffles also preserves the
natural environment in other important stream
habitat-types such as pools and runs (Nehring
1979).

Hydraulic engineers have developed
several mathematical models and equations to
predict instream hydraulic parameters (Chow
1959). Manning's equation is one such model
that is well-suited to the riffle stream habitat-
type (Grant et al. 1992)." In order to maximize
the reliability of Manning's equation, transects
are placed within a riffle so that streamflow is
uniform across the transect (Grant et al. 1992).
The transect represents the average stream
width, depth, and cross-sectional area within the
riffle being characterized. Transects should be
located in areas that exhibit natural banks or
grasslines and concentrated water flow, free
from braiding. They should not be located on
eroded or undercut streambanks.

Hydraulic Data Collecti
Stream discharge is measured using
standardized procedures established by the
United States Geological Survey (USGS)
(Buchanan and Somers 1969). On streams less
than 50 feet in width, channel geometry is
typically measured using sag-tape methodology
(Silvey 1976; Ray and Megahan 1979). Larger

streams typically require the use of a land
survey level and stadia rod (Benson and
Dairymple 1967). A list of required field
equipment for making streamflow
measurements is provided in Table 1.

The sag-tape methodology consists of
suspending a steel tape from bank to bank
across the stream channel, perpendicular to the
streamflow (Figure A). Metal cross section
stakes are driven into the ground above the
grassline. The steel tape is suspended by
attaching the zero-end of the tape to one of the
metal stakes, stretching the tape across the
stream, and then attaching the other end to a
tape clamp and spring scale fastened to the
metal stake on the opposite streambank. A
minimum of 15 pounds of tension is applied to
the tape, as the tape is drawn up and clamped.
A survey level and stadia rod are used to adjust
the ends of the tape up or down until they are
level, thereby producing a consistent datum
from which vertical distance measurements can
beread.

The R2CROSS program uses the
standard weight of a one-foot section of the
steel tape, tape tension, and the length of tape in
suspension to correct horizontal distance and
vertical depth measurements made from the
sagging tape. The program adjusts the
coordinates at each cross section vertical so that
the corrected measurements correspond to a
level datum from stake to stake and not the
curved datum created by the sagging tape
(Figure A).

On larger streams, vertical
measurements between the suspended tape and
the stream channel may be replaced with
readings using a survey level and stadia rod.
The suspended tape is then used to measure
only the horizontal location of each cell
vertical. There is no need to precisely level the
ends of the suspended tape or to record the tape
tension as no sag corrections are required.



Table 1.

Field equipment list for making streamflow measurements

s—

II ;ui:ment

100’ Steel Survey tape

—

Stretched between cross section stakes.

(Obtain standard weight of a 1.0 foot section of tape from
manufacturer)

measurement.

Spring Tension Scale Used to measure pounds of tension on steel tape when
stretched between stakes.

Tape Clamp Handle Holds tape in tension.

Cross Section Stakes Two 24"-36" metal stakes used to maintain tape tension
and to level steel tape. Must be strong enough to be
driven into rocky stream bank.

Discharge Wading Rod Used to measure vertical depths from suspended tape to

(or Stadia Rod) stream channel.

Level, Tripod, and Stadia Rod Used to level ends of suspended tape and to measure
slope.

Current Meter Pygmy, Price AA, Marsh-McBimey or similar devise
used to measure stream velocity.

Hand SlédgLe Hammer Used to drive cross section sta_kes into streambank.

Staging Pin Used to detect changes in discharge during the stneamﬂow1

100’ Fiberglass Tape

Used to measure horizontal distance from suspended tape
to water-slope stadia rod readings.

Field Forms and Clipboard

Standardized form to ensure complete set of field data.

Miscellaneous Items

Camera, film, maps, waders, stopwatch and calculator.
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Typical stream cross section

Biologic sampling is conducted to
existence of a natural
environment. Coldwater fish- species,
particularly salmonids, have been used to.
indicate the existence of such a natural
environment in the majority of the CWCB's
instream flow appropriations to date.
Warmwater fish species and other aquatic life
forms may be used to document the existence of
a natural environment in more downstream,
low-elevation stream segments. In addition to
salmonids, the CWCB has used amphibians,
such as frogs and salamanders, and warmwater
fish species, including the endangered fishes of
the Colorado River basin, as the biologic basis
for instream flow appropriations.

Biologic data typically consists of a fish
sample, collected by electrofishing, and an
aquatic invertebrate sample. Captured fish are
identified and measured and a length-frequency
distribution is constructed for each species. The
sample is not tied directly to the R2ZCROSS
hydraulic modeling but it may be used to refine
the biologic instream flow recommendation to

meet the specific habitat rcquirements of unique
populations.

The Field Form

The CWCB and DOW use a
standardized field form to record all field data.
The use of this form helps to ensure that all
instream flow recommendations are based upon
a uniform set of field data. The front page of
the form provides space for cross section
"Location Information", "Supplemental Data",
"Channel Profile Data", an "Aquatic Sampling
Summary", and "Comments" (Figure B). The
back page is dedicated to "Discharge/Cross
Section Notes" (Figure C).

The "Location Information" section of
the field form is used to describe the location of
the cross section as well as the date and names
of the members of the field crew. Geographic
information can be obtained from either USGS
or United States Forest Service (USFS) maps.
Water divisions and DOW water codes can be
obtained from the State Engineers' Office, the
CWCB, or the DOW.



The "Supplemental Data" section is
used to provide supporting documentation of
the field data collection effort. = Most
importantly, this section is used to record the
tape manufacturer’s standard weight (Ibs/ft) and
tape tension (Ibs). The R2CROSS program
uses this information, together with the length
of tape in suspension, to adjust vertical
distances measured from the sagging tape to a
level reference datum.

The "Channel Profile Data" section of
the form is used to establish the relationship
between the sag-tape cross section and the
stream. Stadia rod readings are taken at each
end of the suspended tape and at the water
surface on the right and left streambanks.
These readings are recorded within the "Rod
Reading (ft)" column. They are used to assure
that the ends of the tape are level and to
quantify the vertical distance between the
suspended tape and the water surface. Water
surface readings and horizontal distances are
.also recorded upstream and downstream of the
suspended tape. These observations are used to
establish the water surface slope for input into
Manning's equation.

The right side of the "Channel Profile
Data" section is used to graphically depict the
relative locations of the suspended tape and
survey level, the direction of streamflow, and
any photographic documentation of the field
data collection effort. Photographs of the
suspended tape are taken looking up, down, and
across the stream.

Biologic sampling is summarized in the
"Aquatic Sampling Summary" portion of the
field form. Biologic data typically consists of
a fish sample, collected by electrofishing, and
an aquatic invertebrate sample. Captured fish
are identified by species and measured to the
nearest inch. A species-specific length-
frequency distribution is created by placing a
hashmark in the appropriate cell of the table as
each fish is measured. Aquatic invertebrate

sampling is summarized within the space
provided at the bottom of this section.

All other pertinent field data is recorded
in the "Comments” section of the field form.
This section is often used to record weather
conditions, water turbidity, or species-specific
biomass estimates. This additional information
helps characterize the field data when it is being
analyzed in the office.

The "Discharge/Cross Section Notes"
portion of the field form is used to record all of
the hydraulic measurements associated with the
discharge measurement (Figure C). A heading
is provided to record the stream name, cross
section number, date, edge of water looking
downstream, the staging pin reading, and time
at the beginning of the stream discharge
measurement. The table below the heading is
used to record "Features", "Distance From
Initial Point", "Width", "Total Vertical Depth
From Tape/Inst(rument)”, and "Water Depth"
channel geometry parameters at each cell
vertical. Stream velocity measurements are
recorded under the columns labeled "Depth of
Observation”, "Revolutions”, "Time", and
"Velocity" for each wet cell. All discharge
measurement procedures are as outlined by
Buchanan and Somers (1969).

The first and last channel geometry
measurements are always taken at the cross
section  stakes. Channel geometry
measurements should also be taken at the
grassline-streambank and streambank-waterline
intersections and at all distinguishable slope
breaks between these two intersection points.
The horizontal locations of the grassline-
streambank and streambank-waterline
intersections are also documented by placing a
"G" and a "W" in the appropriate row of the
"Features” column of the field form. Grassline
is identified at the normal high water line, not
flood stage, and is generally located below
sedges and other plants that may survive
submerged under high flows. The "Features"



column is also used to document the horizontal
locations of the two cross section stakes ("S")
and any rocks ("R") or other features that may
have an impact on the discharge measurement.

In streams with uniform bottom profiles
(i.e., sand, cobble, etc.), channel geometry and
discharge measurements are taken at fixed
intervals within the wetted portion of the
channel. The interval is varied in streams with
boulder substrates to more accurately reflect
changes in the velocity distribution with
changes in channel bottom profile. The stream
discharge measurement is divided into a
minimum of 20 to 30 discharge cells, depending
upon wetted stream width, with a minimum cell

width of 0.3 feet. Sufficient measurements are
taken to ensure that no more than 10% of the
total streamflow occurs within a single
discharge cell.  Horizontal and vertical
distances are taken from the suspended tape and
recorded to the nearest tenth of a foot. Stream
velocity (ft/sec) within each cell is averaged and
recorded.

The bottom of the "Discharge/Cross
Section Notes" section is used to summarize the
discharge measurement. Space is also provided
to record the names of the persons responsible
for the field data calculations, the staging pin
reading, and time at the end of the stream
discharge measurement.



Figure B. Field data input sheet (Front Page)
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Figure C. Field data input sheet (Back Page)
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Office Procedures

The CWCB uses a Lotus 1-2-3 macro,
called R2CROSS, to process the field data and
model instream hydraulic parameters at
streamflows above and below the field-
measured discharge. The CWCB relies upon
the biologic expertise of the cooperating
agencies to interpret the output from R2CROSS
and develop an initial, biologic instream flow
recommendation. This initial recommendation
is designed to address the unique biologic
requirements of each stream without regard to
water availability. = After receiving the
cooperating agencies' biologic recommendation,
the CWCB staff evaluates stream hydrology to
determine whether water is physically available
for an instream flow appropriation.

Background on the R2CROSS Methodology

Three instream hydraulic parameters,
average depth (X,), average velocity (%), and
percent wetted perimeter (%WP), are used to
develop biologic instream - flow
recommendations in Colorado. The DOW has
determined that by maintaining these three
hydraulic parameters at adequate levels across
riffle habitat-types, aquatic habitat in pools and
runs will also be maintained for most life stages
of fish and aquatic invertebrates (Nehring
1979).

The R2CROSS methodology uses
Manning's equation to predict x,, X, WP,
and other instream hydraulic parameters, at
discharges both above and below the field-
measured stream discharge. The methodology
is both time and labor efficient, requires data
from only a single stream transect, and has been
found to produce similar results to more data
intensive techniques (Nehring 1979) such as the
Instream Flow Incremental Methodology
(IFIM) developed by the U.S. Fish and Wildlife
Service (Bovee 1982).

In 1973, the CWCB staff performed all
Manning's equation calculations with a hand-
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held calculator. In 1981, the USFS released
"Program Documentation for R2-CROSS-81"
(Weatherred et al. 1981). This Fortran-based,
mainframe computer program automated the
repetitive task of manipulating and
recalculating Manning's equation by hand. The
CWCB used the USFS version of R2CROSS on
the Colorado State University mainframe
computer until 1985.

In 1986, the CWCB staff began
development of a personal computer version of
R2CROSS using the macro capabilities of
Lotus 1-2-3. The CWCB found the R2CROSS
macro to be advantageous because it ran on a
personal computer and it could be customized
to the specific needs of the CWCB. The most
recent version of R2ZCROSS is menu-driven
(Figure D) and requires very little experience
with Lotus 1-2-3. The macro formats the
R2CROSS worksheet, initiates data entry, and
performs all calculations and printing
automatically.

Figures E through K provide an example
of R2CROSS output from a typical Colorado
stream. Figure E is a "Proof Sheet" that is
printed and inspected for data entry errors prior
to performing final R2CROSS calculations.
Final output consists of a five page printout
(Figures F through J). Page one summarizes
most of the stream location information,
supplemental data, and channel profile data
from the field form (Figure F). Page two
summarizes the channel geometry/discharge
field data set and values computed from the raw
field data, including an estimate of Manning's
"n" (Figure G). Page three consists of a water
lme comparison table which the program uses
to interpolate the single water surface elevation
that results in a calculated cross-sectional area
equal to the field-measured cross-sectional area
(Figure H). Page four is the staging table that is
used by the cooperating agency to develop an
initial, biologic instream flow recommendation



(Figure I). The staging table provides estimates
of modeled instream hydraulic parameters at
stages above and below the measured discharge.
Page five summarizes measured and calculated
flows, waterlines, and depths (Figure J). It also
presents estimates of mean velocity, Manning's
"n", water slope, and upper and lower
streamflow limits within which the instream
flow recommendation should fall. In general,
hydraulic models based upon Manning's

Figure D.

equation are most accurate when predicted
flows fall within a range of 0.4 to 2.5 times
measured flow (Bovee and Milhous 1978;
Bovee 1982). Space is also provided for a
narrative describing the basis for the initial
instream flow recommendation and for the
signatures of the personnel involved in making
the recommendation. The macro can also be
used to generate a plot of the stream cross
section (Figure K).

> G
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Figure E.

R2CROSS proof sheet

LOCATION INFORMATION

STREAM NAME:
XS LOCATION:
XS NUMBER:

DATE:
OBSERVERS:

1/4 SEC:
SECTION:
TWP:
RANGE:
PM:

COUNTY:

WATERSHED:
DIVISION:
DOW CODE:

USGS MAP:
USFS MAP:

IRON CREEK
100 YDS U/S DWB DIVERSION
1

10/17/86
SEAHOLM, PUTTMAN

20
2s
T6W
6TH

GRAND
FRASER

5
25482

BYERS PEAK
ARAPAHOE

SUPPLEMENTAL DATA

TAPE WT:
TENSION:

0.0106
28

CHANNEL PROFILE DATA

SLOPE:

0.0055

PROOF SHEET
TTITSSITIW

INPUT DATA & DATA POINTS= 34
FEATURE VERT WATER TAPE TO
DIST DEPTH DEPTH VEL A Q WATER
0.00 1.10 0.00 0.00 0.00 0.00 0.00
0.50 1.30 0.00 0.00 0.00 0.00 0.00
16 1.00 1.40 0.00 0.00 0.00 0.00 0.00
2.00 1.80 0.00 0.00 0.00 0.00 0.00
2.50 1.95 0.00 0.00 0.00 0.00 0.00
3.00 2.00 0.00 0.00 0.00 0.00 0.00
R 3.50 1.90 0.00 0.00 0.00 0.00 0.00
4.00 2.45 0.00 0.00 0.00 0.00 0.00
4.50 2.45 0.00 0.00 0.00 0.00 0.00
W 5.00 2.60 0.00 0.00 0.00 0.00 0.00
5.70 3.00 0.40 0.80 0.20 0.16 2.61
6.00 3.10 0.45 0.45 0.13 0.06 2.66
6.30 3.00 0.40 1.10 0.12 0.13 2.61
6.60 3.00 0.40 0.95 0.12 0.11 2.61
6.90 2.95 0.35 0.95 0.11 0.10 2,61
7.20 2.85 0.25 0.70 0.07 0.05 2.61
7.50 3.10 0.50 0.75 0.15 0.11 2.61
7.80 3.10 0.50 0.65 0.15 0.10 2.61
8.10 3.10 0.50 0.85 0.15 0.13 2.61
8.40 3.20 0.60 0.95 0.18 0.17 2.61
8.70 3.20 0.60 1.10 0.18 0.20 2.61
9.00 3.20 0.60 1.35 0.18 0.24 2.61
9.30 3.15 0.55 1.40 0.16 0.23 2.61
9.60 3.25 0.65 1.50 0.19 0.29 2.61
9.90 3.30 0.70 1.55 0.21 0.33 2.61
10.20 3.30 0.70 1.60 0.21 0.34 2.61
10.50 3.30 0.70 1.25 0.12 0.15 2.61
w 10.55 2.60 0.00 0.00 0.00 0.00 0.00
16 11.00 1.30 0.00 0.00 0.00 0.00 0.00
11.50 0.85 0.00 0.00 0.00 0.00 0.00
12.00 0.60 - 0.00 0.00 0.00 0.00 0.00
12.50 0.55 - 0.00 0.00 0.00 0.00 0.00
13.00 0.55 0.00 0.00 0.00 0.00 0.00
s 13.50 0.50 0.00 0.00 0.00 0.00 0.00

TOTALS 2.65 2.91
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Figure F. Final output from R2CROSS (Page 1)

LOCATION INFORMATION

TAPE WT: 0.0106
TENSION: 28

CHANNEL PROFILE DATA

SLOPE: 0.0055

LR R R R R L R L T L PR P T T R R R R R

b COLORADO WATER CONSERVATION BOARD
. INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
hd STREAM CROSS-SECTION AND FLOW ANALYSIS

(2 2 s R e e e e e e e A I R I T T Y Ry )

STREAM NAME: IRON CREEK
XS LOCATION: 100 YDS U/S DWB DIVERSION

XS NUMBER: 1
DATE: 1€/17/86
OBSERVERS: SEAHOLM, PUTTMAN
1/4 SEC:

SECTION: 20

TWP: 28

RANGE: 7

PM: 6TH

COUNTY: GRAND
WATERSHED: FRASER

DIVISION 5

DOW CODE: 25482

USGS MAP: BYERS PEAK

USFS MAP: ARAPAHOE

L E 2 : m LR 2]
Leave TAPE WT and TENSION
at defaults for data collected
with a survey level and rod
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Figure G.

, STREAM. NAME: IRON CREEK
XS LOCATION: 100 YDS U/S DWB DIVERSION
! XS NUMBER: 1
l INPUT DATA # DATA POINTS= 34
E FEATURE VERT WATER
‘ DIST DEPTH DEPTH VEL
' s 0.00 1.10 0.00 0.00
0.50 1.30 0.00 0.00
16 1.00 1.40 0.00 0.00
2.00 1.80 0.00 0.00
2.50 1.95 0.00 0.00
3.00 2.00 0.00 0.00
R 3.50 1.90 0.00 0.00
4.00 2.45 0.00 0.00
4.50 2.45 0.00 0.00
W 5.00 2.60 0.00 0.00
5.70 3.00 0.40 0.80
6.00 3.10 0.45 0.45
6.30 3.00 0.40 1.10
6.60 3.00 0.40 0.95
6.90 2.95 0.35 0.95
7.20 2.85 0.25 0.70
7.50 3.10 0.50 0.75 .
7.80 3.10 " 0.50 0.65
8.10 3.10 0.50 0.85
8.40 3.20 0.60 0.95
8.70 3.20 0.60 1.10
9.00 3.20 0.60 1.35
9.30 3.15 0.55 1.40
9.60 3.25 0.65 1.50
9.90 3.30 0.70 1.55
10.20 3.30 0.70 1.60
10.50 3.30 0.70 1.25
w 10.55 2.60 0.00 0.00
1G 11.00 1.30 0.00 0.00
11.50 0.85 0.00 0.00
12.00 0.60 0.00 0.00
12.50 0.55 0.00 0.00
13.00 0.55 0.00 0.00
] 13.50 0.50 0.00 0.00
TOTALS

Final output from R2CROSS (Page 2)
—_———

VALUES COMPUTED FROM

RAW FIELD DATA

WETTED  WATER AREA Q s
PERIM. DEPTH (Am)  (Qm) CELL
0.00 0.00 0.00 0.00 0.0%
0.00  0.00 0.00 0.00 0.0%
0.00  0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0%
0.00  0.00 0.00 0.00 0.0%
0.00  0.00 0.00 0.00 0.0%
0.00  0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0%
0.81  0.40 0.20 0.16 5.5%
0.32  0.45 0.13  0.06 2.1%
0.32 0.40 0.12 0.13 4.5%
0.30  0.40 0.12 0.11 3.9%
0.30 0.35 0.11  0.10 3.48
0.32  0.25 0.07 0.05 1.8%
0.39  0.50 0.15 0.11 3.9
0.30  0.50 0.15 0.10 3.4%
0.30  0.50 0.15 0.13  4.4%
0.32  0.60 0.18 0.17 5.9%
0.30  0.60 0.18  0.20 6.8%
0.30  0.60 0.18 0.24 8.4%
0.30  0.55 0.16 0.23 7.9%
0.32  0.65 0.19 0.29 10.1%
0.30 0.70 0.21 0.33 11.2%
0.30 0.70 0.21 0.34 11.6%
0.30  0.70 0.12 0.15 5.3%
0.70  ©.00 0.00 0.00 0.0%
0.00  0.00 0.00 0.00 0.0%
0.00  0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0%
0.00  0.00 0.00 0.00 0.0%
0.00  0.00 0.00 0.00 0.0%
" 0.00 0.00 0.00 0.00 0.0%
6.49 0.7 2.65 2.91  100.0%
(Max.)
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Figure H. Final output from R2CROSS (Page 3)
e

STREAM NAME: IRON CREEK
XS LOCATION: 100 YDS U/S DWB DIVERSION
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

2.36 2.65 4.21 59.0%
2.38  2.65 4.07 53.9%
2.40 2.65 3.94 48.8%
2.42 2.65 3.81 43.8%
2.44 2.65 3.67 38.8%
2.46 2.65 3.54 33.8%
2.48 2.65 3.42 29.2%
2.50 2.65 3.30 24.7%
2.52 2.65 3.18 20.2%
2.54 2.65 3.07 15.8%
2.56 2.65 2.95 11.4%
2.57 2.65 2.89 9.3%
2.58 2.65 2.84 7.1%
2.59 2.65 2.78 5.0%
2.60 2.65 2.72 2.9%
2.61 2.65 2.67 0.8%
2.62 2.65 2.61 -1.3%
2.63 2.65 2.56 -3.4%
2.64 2.65 2.50 -5.5%
2.65 2.65 2.45 -7.6%
2.66 2.65 2.39 ~-9.6%
2.68 2.65 2.28 -13.7%
2.70 2.65 2.18 -17.8%
2.72 2.65 2.07 -21.9%
2.714 2.65 1.96 -25.9%
2.76 2.65 1.86 -29.9%

.78 2.65 1.78 -33.9%

.80 2.65 1.65 -37.8%
2.65 1.54 -41.8%
.84 2.65 1.44 -45.6%
.86 2.65 1.34 -49.5%

[ ST S U S N
[+
N

WATERLINE AT ZERO
AREA ERROR = 2.611
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Figure L. Final output from R2CROSS (Page 4)

STREAM NAME: IRCN CREEK
XS LOCATION: 100 YDS U/S DWB DIVERSION
XS NUMBER: 1

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag
. DIST TO TOP AVG. MAX. WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERINM. WET PER RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FT) (SQ FT) (FT) (%) (FT) (CFS) (FT/SEC)
*GL* 1.40 8,97 1.21 1.90 12.09 12.14 100.0% 1.00 24.07 1.99
1.61 9.38 1.07 1.70 10.08 11.37 93.6% 0.89 18.57 1.84
1.66 - 9.23 1.04 1.65 9.61 11.18 ’ 92.0% 0.86 17.36 1.81
1.71 9.09 1.01 1.60 9.15 10.99 90.5% 0.83 16.18 1.77
1.76 8.95 0.97 1.55 8.70 10.80 89.0% 0.81 15.04 1.73
1.81 8.80 0.94 1.50 8.26 10.61 - 87.4% 0.78 13.95 1.69
1.86 8.62 0.91 1.45 7.82 10.39 85.5% 0.75 12.93 1.65
1.91 8.41 0.88 1.40 7.40 10.13 83.5% 0.73 11.97 1.62
1.96 7.90 0.88 1.35 6.99 9.55 78.6% 0.73 11.33 1.62
2.01 7.16 0.92 1.30 6.61 8.75 72.0% 0.76 10.96 1.66
2.06 7.10 0.88 1.25 6.26 8.63 71.0% 0.73 10.08 1.61
2.11 7.04 0.84 1.20 5.90 8.51 70.0% 0.69 9.24 1.57
2.16 6.97 0.80 1.15 : 5.55 8.39 69.1% 0.66 8.42 1.52
2.21 6.91 0.75 1.10 5.21° 8.27 68 1% 0.63 7.64 >.47
2.26 6.85 0.71 1.05 4.86 8.15 67.1% 0.60 6.88 1.42
2.31 6.79 0.67 1.00 4.52 8.02 66.1% 0.56 6.16 1.36
2.36 6.72 0.62 0.95 4.18 7.90 65.1% 0.53 5.47 1.31
2.41 6.66 0.58 0.90 3.85 7.78 64.1% 0.49 4.81 1.25
2.46 6.09 0.58 0.85 3.52 7.16 58.9% 0.49 4.38 1.24
2.51 5.91 0.55 0.80 3.22 6.93 57.1% 0.46 3.86 1.20
2.56 5.72 0.51 0.75 2.93 6.70 55.2% 0.44 3.37 1.15
*WL* 2.61 5.55 0.48 0.70 2.65 6.48 53.4% 0.41 2.91 1.10
2.66 5.45 0.43 0.65 2.37 6.33 52.1% 0.37 2:.46 1.04
2.71 5.36 0.39 0.60 2.10 6.18 20,9% 0.34 2.04 0.97
2.76 5.27 0.35 0.55 1.84 6.03 49.7% 0.30 1,66 0.90
2.81 5.18 0.30 0.50 1.57 5.88 48.4% 0.27 1.31 0.83
2.86 5.08 0.26 0.45 1.32 5.72 47.1% 0.23 0.99 0.75
2.91 4.78 9.22 0.40 1.07 5.33 43.9% 0.20 0.73 0.68
2.96 4.47 09.19 0.35 0.84 4.94 40.7% 0.17 2,353 0.61
3.01 3.713 0.17 0.30 0.63 4.11 33.8% 0.15 0.36 0.57
3.06 3.36 0.13 0.25 0.45 3.66 30.2% 0.12 0.22 0.49
3.11 2.41 0.12 0.20 0.29 2.63 21.6% 0.11 0.14 0.46
3.16 2.22 0.08 0.15 0.18 2.39 19.7% 0.07 0.06 0.35
3.21 1.05 0.08 0.10 0.08 1.15 9.4% 0.07 0.03 0.34
3.26 0.88 0.04 0.05 0.03 0.93 7.6% 0.04 0.01 0.22
e —

** NOTE**: Bold and underlined text within the Iron Creek staging table was added to facilitate explanation of the procedure for
developing biologic instream flow recommendations (see Pages 18-19) . Standard R2CROSS staging table printouts will not contain
these enhancements.
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Figure J. Final output from R2CROSS (Page 5)

STREAM NAME: IRON CREEK
XS LOCATION: 100 YDS U/S DWB DIVERSION

XS NUMBER: 1
SUMMARY SHEET

MEASURED FLOW (Qm)= 2.91 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 2.91 cfs
(Qm-Qc)/Qm * 100 = -0.1 %

FLON (CFS) PERIOD
MEASURED WATERLINE (WLm)= 2.61 ft azzcsssan= zz===s
CALCULATED WATERLINE (WLc)= 2.61 ft
(WLm-WLc) /WLm * 100 = -0.1 %
MAX MEASURED DEPTH (Dm)= 0.70 ft
MAX CALCULATED DEPTH (Dc)= 0.70 ft
(Dm-Dc) /Dm * 100 0.6 §&
MEAN VELOCITY= 1.10 ft/sec
MANNING'S n= 0.055
SLOPE= 0.0055 ft/ft
4 *0m = 1.2 cfs
2.5 * Om= i 7:3 cfs

RATIONALE FPOR RECOMMENDATION:
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Figure K.

Cross section plot from R2CROSS

IRON CREEK
CROSS SECTION DATA ANALYSIS
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O channel Bottom v Computed Water Line
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When using R2CROSS, biologic
instream flow recommendations are based on
maintaining three principal hydraulic criteria,
x,.%, and % WP, at adequate levels across
the stream transect (Table 2). The x, and %WP
criteria are functions of stream top width and
grassline-to-grassline ~ wetted  perimeter,
respectively. A constant X, of 1 ft/sec is
recommended for all streams. The DOW has
determined that these three parameters are good
indices of flow-related stream habitat quality
and that maintenance of these parameters at
adequate levels across riffle habitat-types will
also result in maintenance of adequate aquatic
habitat in pools and runs for most life stages of

-18-

fish and aquatic invertebrates (Nehring 1979).

The three critical hydraulic parameters
are estimated within the R2ZCROSS staging
table at various levels of discharge (Figure I).
Biologic instream flow recommendations are
developed by locating the modeled
streamflow(s) in the R2ZCROSS staging table
that satisfy the three hydraulic criteria
summarized in Table 2. The streamflow that
meets two of the three criteria is considered as
an initial winter flow recommendation. Initial
summer flow recommendations are based upon
satisfying all three criteria (Skinner, pers.
comm). Aquatic biologists may modify
summer and winter flow recommendations



Table 2.
single transect method (Nehring ]

Criteria used to determine minimum flow requirements using the R2CROSS

lr- Stream Top Average Percent Wetted Average
Width (ft)’ Depth (ft) Perimeter (%)’ Velocity (ft/sec)
| 1-20 0.2 50 1.0
21-40 1.0
41-60
61-100
! Atbankfull discharge.

based upon biologic considerations such as
stream conditions, species composition, and
aquatic habitat quality.

These hydraulic criteria can be applied
to the R2CROSS staging table from the Iron
Creek example (Figure I) to develop an initial
biologic instream flow recommendation. In this
example, the grassline top width of Iron Creek
is 9.97 ft. Therefore, the DOW criteria foran X,
of 0.2 feet would be satisfied at a flow of
approximately 0.6 cfs. The %WP criterion of
50% would be met at a flow of around 1.75 cfs
and an X, of 1 ft/sec at a flow of 2.25 cfs.
Based upon this analysis, a winter flow
recommendation of 1.75 cfs would meet the X,
and %WP criteria and a summer flow
recommendation of 2.25 cfs would satisfy all
three criteria. These initial recommendations
may be adjusted up or down based upon
biologic judgment and expertise.

Water Availability Requi

Once an initiai biologic instream flow
recommendation has been developed, the
CWCB staff must determine whether water is
physically available to satisfy the biologic
recommendation. The staff uses stream gaging
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records to analyze physical water availability
whenever possible. In the absence of a gage

record, the staff may use standardized
hydrologic techniques, such as areal
apportionment or synthetic streamflow

modeling (Kircher et al. 1985), to estimate

_physical water availability. The staff may also

conduct a review of the State Engineer's water
rights tabulation and consult with Division
Engineers and District Water Commissioners to
determine the effect of senior diversions on a
stream reach.

The water availability analyses may lead
the CWCB staff to conclude that sufficient
water is not available to meet the biologic
recommendation. In that situation, the CWCB
staff may request that the cooperating agency
reconsider its biologic recommendation and
determine whether the natural environment can
be preserved with the amount of water
available. If the natural environment can be
preserved with the available water, the instream
flow recommendation may be revised to reflect
the lower available flow amounts. If the
statutory water availability requirement cannot
be satisfied, the CWCB must reject the instream
flow recommendation.


rxv
Typewritten Text


Appropriating and Protecting an Instream
Flow Water Right

On November 10, 1993, the CWCB
adopted the "Statement of Basis and Purpose
and Rules and Regulations Concemning the
Colorado Instream Flow and Natural Lake
Level Program." These Rules and Regulations
codified existing CWCB procedures for
implementing the Instream Flow Program and
established procedures for handling acquisition
of water, water rights, and interests in water
including conditional rights, modification of
instream flows, and inundation of instream flow
water rights. The CWCB's procedural
requirements for appropriating and protecting
instream flow water rights are also described in
great detail within these Rules and Regulations.

The procedural aspects of appropriating
and protecting an instream flow water right are
beyond the intended scope of this manuscript.
Individuals who are interested in learning more
about these procedures are encouraged to obtain

a copy of the abave-referenced Rules and

Regulations from the CWCB.

Summary

In 1973, the Colorado State Legislature

vested the CWCB with the authority to
appropriate instream flow water rights to
preserve the natural environment to a
reasonable degree. Since that time, the CWCB
has completed instream flow appropriations on
approximately 7,982 miles of Colorado streams,
and the Instream Flow Program is expanding.

The CWCB has adopted standardized
field and office procedures for developing
instream flow recommendations. This
standardization helps to ensure that each
instream flow recommendation is "necessary"
and "reasonable", as required by state statute.

R2CROSS is one of the standard
methodologies employed by the CWCB to
model instream hydraulic parameters. The

CWCB has chosen to use the R2CROSS
methodology because it is both time and labor
efficient, requiring data from only a single
stream transect. It has also been found to
produce similar results to more data intensive
techniques like the IFIM. The R2CROSS
macro is also easy to use and requires very little
in the way of computer hardware or software.

Biologic instream flow
recommendations based upon output from
R2CROSS are designed to maintain X,, X,, and
%WP at critical levels across riffle habitat-
types. It is assumed that by maintaining these
critical hydraulic parameters across riffles,
aquatic habitat in pools and runs is also
preserved. In addition to biologic
considerations, water must be physically
available for the CWCB to file for an instream
flow water right.

An instream flow water right requires a
coordinated effort between various state and
federal agencies, the public, and the CWCB.
The culmination of these efforts is a decreed
instream flow water right that is held by the
CWCB on behalf of the people of Colorado to
"preserve the natural environment tc a
reasonable degree.”

The Colorado State Legislature enacted
SB 97 in 1973. By "recognizing the need to
correlate the activities of mankind with some
reasonable preservation of the natural
environment" (§ 37-92-102(3), C.R.S. (1990)),
the Legislature sought to balance traditional
water development with some reasonable
protection of Colorado's natural environment.
This is not a simple task in the semi-arid
Western United States where water is a scarce,
and extremely valuable resource. The ongoing
success of Colorado's Instream Flow Program
assures that coordination between water
development and protection of the natural
environment will continue — both now and into
the future.
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R2CROSS Program Documentation

Program documentation for the
R2CROSS macro is divided into four sections.
The "Setup and Installation” section describes
the hardware and software requirements of the
R2CROSS macro and installation of the
R2CROSS program on a hard disk drive. The
"Iron Creek Example" provides an opportunity
for the new user to learn the most common
procedures for entering and analyzing typical
R2CROSS data sets and to verify that a newly
installed version of R2CROSS is operating
properly. "The R2CROSS Menu" provides
detailed program documentation for each of the
menu choices within R2ZCROSS (Figure D).
Instructions for "Terminating and reactivating
the R2CROSS macro” are described in the final
section.

Appendix A provides a brief description
of the "Program Calculations” that are
performed within the RZCROSS macro. Rather

- than emphasizing the technical aspects of these
calculations, this appendix is intended to
provide a fundamental understanding of the
operations being performed within the macro.

Output from the RZCROSS macro was
verified against several simple hand-calculated
examples. More complex cross sections were
verified by comparison with output from the
MANSQ option of IFIM (Bovee 1982). Based
on this verification process, it is our belief that
the instream hydraulic parameters summarized
in the R2CROSS staging table are accurate
estimations based upon Manning's equation.

To date, the majority of the CWCB's
instream flow water rights have been based
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upon recommendations from an R2CROSS
analysis. The CWCB chose the R2ZCROSS
methodology because it is both time and labor
efficient. It has also been shown to produce
similar results to more costly techniques for
modeling streamflows (Nehring 1979).

The CWCB hopes that the release of the
R2CROSS macro will foster a greater
understanding of this technical aspect of
Colorado's Instream Flow Program. It is
intended to be user-friendly. If you have any
problems running the macro or questions
regarding its operation, please feel free to
contact the CWCB staff.

Setup and Installation

The R2CROSS macro runs efficiently
on an IBM-compatible 80486 personal
computer equipped with a hard disk drive, and
DOS 6.0, Windows 3.1, and Lotus 1-2-3
Release 4 for Windows software.

Copying R2CROSS to a Hard Disk Drive

To begin installation of the RZCROSS
program, create an R2ZCROSS subdirectory on
your computer's hard drive using the DOS
command:

, md c:\R2CROSS
and press <ENTER>.

Copy the files from the enclosed
diskette into this subdirectory using the DOS
command:

copy a:*.* c:\\R2CROSS.
Press <ENTER> to execute the command.



Loading Lotus 1-2-3 and Retrieving the
R2CROSS Macro

To run the R2ZCROSS macro, load your
copy of Lotus 1-2-3 Version 4 for Windows and
open the RZCROSS.WK4 file using the Lotus
menu commands “File” and “Open”. The
R2CROSS macro begins with an introductory
message screen. Press <ENTER> to continue.

The data entry and data editing routines
of the R2ZCROSS macro were intended to be
very user-friendly. In R2CROSS, the
<ENTER> key is used to complete the entry of
all data within the "Location Information",
"Supplemental Data", and "Channel Profile
Data" sections of the data input screen (see
Figure E). After entering the stream "Slope",
the macro moves into the "Input Data" table.
The arrow keys are used to complete the entry
of all data within the "Input Data" table. After
using the arrow keys to complete the entry of
all data within the "Input Data" table,
simultaneously press "<Ctrl> G" to exit the data
entry routine. 7

After initial data entry, the arrow keys
are used to correct and edit all data entry errors,
including corrections to the "Location
Information”, "Supplemental Data", and
"Channel Profile Data" (which were initially
entered using the <ENTER> key). Table 3 is
intended to help clarify the proper use of the
<ENTER> key and the arrow keys within the
R2CROSS data entry and data editing routines.
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Table 3.

<ENTER> key and arrow keys

correction/
editing

Data entry and data editing using the

Location
| Information
| Supplemental key
| Data

| Channel

| Profile Data

Arrow keys

Input Data
Table

The "Iron Creek Example" which
follows is a useful exercise. It is intended to
familiarize new users with the data entry
nuances of the RZCROSS macro and to verify
that the newly installed copy of the RZCROSS
macro is operating properly. We recommend
that new users take a couple of minutes to work
through the "Iron Creek Example" in order to
gain hands-on experience with the R2ZCROSS
macro prior to entering individual data sets.



Iron Creek Example

Figure E depicts an actual set of
R2CROSS field data collected on Iron Creek, a
tributary to the Fraser River in Grand County,
Colorado. Assuming that the RZCROSS macro
has been installed and initiated as described
above, highlight the "Printers” menu choice and
select either the LaserJet or Dot Matrix menu
choice.  Other printer-types may require a
customized setup (consult your Lotus 1-2-3
reference manual).

In order to ensure that all subsequent
data files are stored in the R2CROSS
subdirectory, select the “Retrieve” menu choice,
choose the “Path” suboption, key-in:

c:\R2CROSS
and press <ENTER>.

To initiate data entry, select the "Input"”
menu option. R2CROSS then prompts you to
enter the number of data points collected in the
stream cross section. Count the number of data
points (Iron Creek has 34), key-in this number
at the prompt, and press <ENTER>. »

Enter the remainder of the data within
the "Location Information"”, "Supplemental
Data", and "Channel Profile Data" sections of
the R2ZCROSS macro. Use the <ENTER> key
to complete each data entry and move the
cursor through each of the data input cells in
sequential order. The final use of the
<ENTER> key occurs after keying-in the
stream "Slope”.

After entering the stream "Slope”, use
the arrow keys to enter all of the "Feature",
"Dist", "Vert Depth", "Water Depth", and "Vel"
data from the Input Data table of Figure E. The
grasslines on each streambank represent a very
important piece of information in the
R2CROSS analysis. In the Iron Creek example,
these grasslines occur at distances of 1.00 and
11.00 feet. It is imperative that these grasslines
be identified within R2CROSS by placing the
number "1" in the appropriate cell of Column A
in the R2ZCROSS worksheet. This designation
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is so important that the RZCROSS macro will
not proceed until the two grasslines have been
specified. After entering all of the data within
the Input Data table, including the two
grasslines, simultaneously press "<Ctrl> G" to
terminate the data entry routine and return to
the main R2CROSS menu.

Select the "Verify" option to print a
"Proof Sheet" for comparison with Figure E. If
data entry errors are found, return to the "Input”
menu option and correct them. When editing
data, use the arrow keys to move around the
worksheet and correct mistakes. When all data
entry errors have been corrected, exit the
editing routine by pressing "<Ctrl> G". The
data editing routine can be repeated until all
data entry errors have been corrected.

Once all data entry errors have been
corrected, use the "Save" menu choice to store
the input data file to the RZCROSS directory on
the bhard disk drive. Select the "New File"

menu option, type an appropriate eight letter

. file name for the data set, and press <ENTER>.

The file will automatically be saved with a
.WK4 file extension. Caution: do not name
the file "R2CROSS".

Select the "Calculate” option and press
<ENTER> to initiate staging table calculations
and print the final output from R2CROSS.
Verify that the printed output is identical to
Figures F through J.

Select the "Graph" option to view the
cross section plot. Press <ENTER> to exit the
view and print the cross section plot.

Exit the RZCROSS macro by selecting
the "Quit" option. Answer “No” to the Lotus
prompt to exit R2ZCROSS and remain in Lotus
1-2-3.

This general procedure can be followed
to enter, edit, and analyze almost all RZCROSS
datasets. To begin data entry on your own
R2CROSS data set, select "Retrieve” a "New
file" from the R2ZCROSS menu.



The R2CROSS Menu

The R2CROSS menu consists of eight
main menu choices arranged from left to right
across the top of the computer screen (Figure
D). Use the arrow keys to move between menu
choices and the <ENTER> key to select a
highlighted menu choice.

Input

The "Input" menu choice is used to enter data in
a new R2CROSS.WK4 worksheet or to
correct/edit data in an existing worksheet. As
depicted in Table 3, the <ENTER> key is used
for the initial entry of the information contained
within the  "Location  Information",
"Supplemental Data", and "Channel Profile
Data" sections of the field form. The arrow
keys are used for the initial entry of the
"Discharge/Cross Section Notes" within the
"Input Data" table. The arrow keys are also
used for all subsequent editing of data. This
procedure ensures that the cursor is always
located within the appropriate cell of the
worksheet during the initial entry of the
"Location Information", "Supplemental data”
and "Channel Profile Data" (not always a one
cell movement) and also allows the greatest
flexibility in the initial entry of the discharge
notes and subsequent editing of data.

Entering data in a new file
To enter data in a new file:
L Select the "Input” menu choice.

2. Count the number of data points (cell
verticals) collected across the stream
channel. Key-in that number and press
<ENTER>. R2CROSS automatically
sizes the worksheet to the proper
number of discharge cells.

3. Once the worksheet has been sized, the
macro prompts for the entry of a

"Stream Name". Key-in the "Stream
Name" and press the <ENTER> key to
complete the data entry. Follow this
same procedure for all of the
information contained within the
"Location Information", "Supplemental
Data", and "Channel Profile Data"
data entry cells. The final use of the
<ENTER?> key occurs after the entry of
a stream "Slope". The cursor then
moves to the upper left corner of the
“Input Data" table (cell C50).

Use the arrow keys to enter all channel
geometry and stream velocity data
within the "Input Data” table. Key-in
the horizontal distance from the zero
stake to the cell vertical in the "Dist"
column, vertical distance from the
suspended tape to the channel bottom in
the "Vert Depth” column, water depth
in the "Water Depth" column, and water
velocity in the "Vel" column for each
cell in the cross section. Use the
"Feature" column (Column B) to
indicate the horizontal locations of the
cross section stakes (S), grasslines (G),
waterlines (W), and other features such
as rocks (R), etc. Finally, entera "!" in
the appropriate cell of Column A to
indicate  the location of the
grassline/streambank intersection on
each streambank. R2CROSS uses the
grassline locations to determine
bankfull wetted perimeter and top
width. These grassline locations are
integral to the development of biologic
instream flow recommendations in
Colorado. The R2CROSS macro will
not proceed until the
grassline/streambank intersection on
each streambank has been depicted with
a "1" in Column A of the worksheet.



S. When all of the field data has been
entered in the "Input Data" table,
simultaneously press "<Ctrl> G" to exit
from the "Input” routine and return to
the main R2CROSS menu.

Editing data in the current worksheet
To correct data entry errors in the current
worksheet:

1. Select the "Input"” option.

2. Use the arrow keys to edit data. Data
editing begins at the top of the "Input
Data" table in cell C50. Move the
cursor up from cell C50 to edit
"Location Information”, Supplemental
Data", or "Channel Profile Data".
Move down to edit data within the
"Input Data" table.

3. After correcting all data entry errors,
simultaneously press "<Ctrl> G" to
terminate the "Input” routine and return

- to the main R2CROSS menu.

Editing data in an "Existing file"

Previously-saved files can be retrieved,
edited and re-run. Use the R2CROSS menu to
"Retrieve" an "Existing file" and then following
the instructions under "Editing data in the
current worksheet" to edit previously-saved
data files.

Verify

The "Verify" option is used to initiate
R2CROSS discharge calculations and print a
proof sheet (Figure E). Prior to running
"Verify", be sure that the proper printer has
been initialized (see "Printer” menu option).

Printed output consists of the cross
section input data, calculated cross-sectional
area, and calculated discharge. The proof sheet
should be reviewed to verify accurate entry of
all field measurements before continuing to the
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"Save" option. If data entry errors are
discovered, return to the instructions for
"Editing data in the current worksheet" and
correct the errors. Proceed to "Save” only after
all field data has been entered correctly.

Save

Use "Save" to store data input files.
Data input files should always be saved prior to
running the "Calculate” option because they are
generally smaller in size and they can be
retrieved, edited, and rerun if necessary. The
same file!

Prior to saving data input files, be sure
to run the “Retrieve” and “Path™ menu options
to specify the location of data storage.

There are two suboptions under the
"Save" menu choice, "New file" and
"Qverwrite". Choose your option carefully and

’ ite ieinal R2CROSS. WK4
file!

New file

The first suboption, "New file", is used
to save a newly created R2CROSS data set.
This is accomplished by the following
procedure:

1. Select "Save" and then "New file" from
the R2CROSS menu. R2CROSS
prompts for the name of a new file.

2. Enter a name of up to eight characters
and press <ENTER>.

If a filename is selected that already
exists in the default directory, the computer will
beep and the file will not be saved. Should this
happen, either repeat the above procedure and
save under a different file name or go to the
"Overwrite" suboption.



Overvwrite

The "Overwrite" suboption is designed
to overwrite an existing data file. Use the
following procedure to perform this task:

1. Select "Save" and then "Overwrite"
from the R2CROSS menu. R2CROSS
will list the files in the current directory
that you may chose to overwrite.

2. Select a file from the list using the
arrow keys and overwrite it by pressing
<ENTER>. The existing file will be
replaced with the current file. Do not

select the original R2CROSS. WK4 file!

Calculate

"Calculate" initiates all staging table
calculations and prints a five page data
summary (Figures F through Figure J). Be sure
that you have saved your input data set and that
the proper printer type has been specified prior
to running "Calculate”. This operation may
take several minutes depending upon the speed
of your computer. A detailed explanation of the
four major calculations performed within
R2CROSS can be found in “Appendix A -
Program Calculations”.

Graph

The "Graph" option allows the user to
view and print a cross-section plot of the stream
transect (Figure K). The cross section plot is
useful for revealing potential problems with the
input data set or potential errors in data
collection or data entry. Errors, such as misread
rod readings on waterlines or ground profiles,
are often easily detected on a cross section plot.

Retrieve

The "Retrieve" menu option has three
suboptions, "Path”, "New file", and "Existing
file". These suboptions are used to change the
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current file storage path and to retrieve data
files.

Path

The "Path" suboption changes the
current data storage location. A valid storage
path may be any drive and/or directory which is
in existence on the computer's hard drive. To
select a new path, follow these steps:

1 Select "Retrieve” and then "Path” from
the R2CROSS menu.

2. Type in the name of an existing
directory on your hard drive and press
<Enter>.

Subsequent files will be stored and retrieved
within this directory. In the event that a non-
existent path is entered, the computer will beep
and return to the main menu. The default
directory will remain in effect until a valid path
has been entered.

" The "Path" suboption choice is not
frequently used. It may be appropriate if you
wish to organize RZCROSS data from different
streams into separate subdirectories. However,
file organization can also be accomplished by
simply using descriptive file names. If you do
decide to create separate directories for your
R2CROSS output files, you should copy the
files from the R2CROSS diskette into each of
these subdirectories so that they can be
retrieved when you want to create a new data
set.

New file

The "New file" suboption is used to
initiate data entry on a new cross section. It
erases the current worksheet from the screen
and replaces it with a blank R2ZCROSS.WK4
worksheet. Read the introductory message and
press <ENTER> to initiate data entry.



Existing file

The final suboption, "Existing file",
retrieves a previously-saved R2ZCROSS data set
from storage. Simply select the file to be
retrieved. Select the "Input” command on the
R2CROSS menu to edit the dataset. Staging
table calculations are initiated by selecting the
“Calculate” option. Remember, the “Calculate”
option cannot be run twice on the same file.

Printers
LaserJet
Dot Matrix

The "Printers” menu option is used to
format R2ZCROSS output for either a LaserJet
or Dot Matrix type printer. The proper printer-
type should be selected prior to running the
"Verify" or "Calculate” menu options. Use the
arrow keys to highlight the proper printer and
press the <ENTER> key. Experienced Lotus 1-
2-3 users can setup additional printers prior to
retrieving the R2ZCROSS.WK4 worksheet if
necessary. Consult a Lotus manual for specific
instructions on setting up other types of
printers.

Quit

Select the "Quit" menu option and
answer “No” to the Lotus prompt to de-activate
the R2ZCROSS macro and return to normal
Lotus 1-2-3 operations. De-activating the
R2CROSS macro allows for the use of standard
Lotus 1-2-3 commands on all unprotected cells
within the current data file. The R2CROSS
menu can be reactivated by simultaneously
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pressing "<Ctrl> M". Alternatively, a new
R2CROSS worksheet can be brought up from
within Lotus 1-2-3 by retrieving the original
R2CROSS.WK4 file from the computer’s hard
disk drive (see "Installation" section).

Terminating and Reactivating the
R2CROSS Macro

Situations may arise where the macro
must be terminated during data entry or
calculation routines. To terminate the
R2CROSS macro and return to the standard
Lotus 1-2-3 menu, press <Ctri><Break>. Then
press the <Esc> key several times to clear the
Lotus error message screen.

If the R2CROSS macro was terminated
due to a data entry error or a problem with the
execution of the macro, the integrity of the
worksheet may have been compromised. If so,
the current worksheet should be erased and a
fresh copy of the R2CROSS.WK4 file retricved
from the computer’s hard disk drive. The data
should definitely be re-entered if the macro
failed during the "Calculate” option of
R2CROSS. Trying to rerun a compromised
dataset may result in additional problems and
unreliable output. It is always safer, albeit more
time consuming, to start over.

If you do not believe the data in the
current worksheet has been compromised, the
R2CROSS macro can be re-activated by
simultaneously pressing "<Ctrl> M". Macro
operation will begin with the standard
R2CROSS menu and data entry or calculations
may then resume within the existing file.
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Appendix A - Program Calculations

Some R2CROSS wusers may be
interested in the operation and layout of the
Lotus 1-2-3 macro. Figure L depicts the
sequence of operations performed within each
R2CROSS menu option. Figure M provides the
layout of the RZCROSS macro within the Lotus
1-2-3 worksheet. The four major computations
performed within the R2ZCROSS macro are sag-
tape corrections, estimation of Manning's "n",
calculation of a water line comparison table,
and calculation of a staging table.

Sag-Tape Calculations.

Channe]l geometry measurements that
are taken using the sag-tape methodology must
be corrected to a level reference. R2CROSS
uses catenary curve formulas to compute these
corrections from a sagging tape that has been
leveled at each end. The use of the catenary
curve solution is based on the assumption that
the suspended steel tape is amalogous to a
suspended cable placed under a unidirectionally
distributed load (Laursen 1978). _

The derivation of the catenary curve
solution is beyond the scope of this manuscript.
Basically, R2ZCROSS uses the length of tape in
suspension, the tension applied to the tape, and
the standard weight of one foot of tape to apply
the necessary vertical distance corrections to
each cell vertical within the cross section.

When using a level and stadia rod to
survey channel geometry, the tape weight and
tension defaults, supplied in the original
R2CROSS.WK4 worksheet, will simulate an
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extremely light tape stretched at very high
tension. This results in a sag correction of
approximately zero at each cell vertical.

Use of Manning's Equati
Manning's equation is defined as:

Q = 1.486*A *RPxg12
n
where;
Q = discharge (cfs);
A = cross-sectional area (ft?);
R = hydraulic radius (ft);
S = slope (ft/ft); and
n = Manning's "n", a dimensionless
coefficient of roughness.

Manning's equation is used in two
separate RZCROSS calculations. It is first used
within the "Verify" option to provide an initial
estimate of Manning's "n" using the rearranged
equation: '

n= * A XRPBxQL2

Q .

The parameters Q, A, R, and S are
calculated from the raw field data and used to
solve directly for "n" (Figures G and J). Once
estimated, Manning's "n" remains constant
throughout the remainder of the streamflow
modeling.

Manning's equation is also used within
the "Calculate" option to solve for Q at each
simulated water surface elevation within the
staging table (Table 4).



Table.

R2CROSS uses two techniques for
estimating cross-sectional area. One estimate is
obtained by summing the product of
"measured” water depth and cell width for all
cells in the cross section (A,). This technique
allows independent water surface elevations
within each cell and provides the most accurate
estimate of cross-sectional area at the time the
field measurement was made. However, this
technique cannot be used to simulate a single,
flat water surface elevation at computer-
modeled stream discharges.

The second technique used to estimate
cross-sectional area involves projecting a single
water surface elevation across the stream
channel. Channel bottom elevations are
subtracted from this projected water surface
elevation to obtain a "computed” water depth at
each cell vertical. Cross-sectional area is
obtained by summing the product of the
"computed" water depth and cell width at each
cell vertical (A,). This technique constrains the
water surface to a flat plane and is useful for
simulating discharges above and below the
field-measured discharge.

The water line comparison table (Figure
H) iteratively calculates 31 separate estimates
of A_, using projected waterlines ranging from
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0.25 feet above to 0.25 feet below the mean
waterline measured in the field. The single
water surface elevation that results in A, equal
to A, is interpolated from the water line
comparison table and is used in the staging
table as the best estimate of the waterline at the
field-measured discharge.

Calculation of the Staging Tabl

The final product of the R2ZCROSS
macro is the staging table (Figure I). In
addition to the three critical biologic criteria
(x, , WP, and x ), R2CROSS also
calculates incremental estimates of top width

- (TW), maximum depth (D,,,), cross-sectional

area (A), wetted perimeter (WP), hydraulic
radius (R), and flow (Q) at a number of
waterline elevations. The upper limit of the
model occurs at bankfull discharge which is
defined as the lower of the two grassline
elevations measured in the field. The lower
limit is either 1.75 feet below the wateiine

~ calculated in the water line comparison table or

stage of zero flow (the lowest field-measured
channel profile), whichever is higher in
elevation. The formulae for each of the
parameters estimated in the staging table are
summarized in Table 4.
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Table 4.

Top Width

Hydraulic Formulas used in R2CROSS staging table

(TW) Z‘: TW,.
i=
| Average Depth A
(%) ™w
Maximum Depth n
D) MAX(D)
i=1
Area n
(A) lZ_;A,-
Wetted Perimeter n
(WP) 2. WP,
1 .
Percent Wetted Perimeter WP +100
(% WP) Bankfull WP
Hydraulic Radius A
R) WP
Flow 2 1
Q 1.486*A*R3xS?
n
Average Velocity Qo
(x,) A
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Statement of Basis and Purpose

In 1973, the General Assembly enacted Senate Bill 97, creating the Colorado
Instream Flow and Natural Lake Level Program (“ISF Program”™), to be administered by
the Colorado Water Conservation Board (“Board”). The statutory authority for these
Rules is found at sections 37-60-108 and 37-92-102(3), C.R.S. (2008). The purpose of
these Rules, initially adopted in 1993, is to codify and establish procedures for the Board
to implement the ISF Program.

The Board has amended the Rules several times since 1993 to reflect changes in
the statutes related to the ISF Program. Notably, in 1999, the Board repealed the existing
Rule 5 in its entirety, and, among other things, adopted a new Rule 5 to establish a public
notice and comment process for instream flow water right appropriations. In 2003, the
Board amended Rule 6 to implement the provisions of Senate Bill 02-156 by identifying
factors that the Board will consider when determining whether to acquire water, water
rights, or interests in water, and by establishing procedures for notice, public input, and,
if necessary, hearings. In 2004, the Board amended Rule 6 to implement House Bill 03-
1320, codified at section 37-83-105, C.R.S. (2003), to allow for emergency loans of
water for instream flows. The Board also amended Rule 6 to enable the Board to finalize
an acquisition within a two-meeting time frame, if necessary. In 2005, the Board
amended Rule 6 to implement House Bill 05-1039, establishing how the Board and its
staff will respond to offers of water for temporary instream flow use and expedite use of
loaned water for instream flow purposes.

In 2009, the Board amended Rule 6 to adopt criteria specified in House Bill 08-
1280 (codified at sections 37-92-102(3), 37-92-103 and 37-92-305, C.R.S.) for evaluating
proposed leases or loans of water, and to incorporate H.B. 1280’s requirements for: (1)
specific conditions that must be met as part of the CWCB’s approval of a proposed loan
or lease of water; (2) provisions that must be included in all agreements for loans or
leases of water under section 37-92-102(3); and (3) actions that the Board must take in
connection with loans or leases of water. Rule 6 does not incorporate those provisions of
H.B. 1280 that direct the water courts or the Division of Water Resources to take certain
actions in regard to water acquisitions by the Board for instream flow use.

Specifically, the 2009 Rules 6a., 6¢., 6, 6j., 6k., 6l., and 6m. clarify the Board’s
evaluation process, Board funding for water leases and purchases, and public input for
proposed acquisitions of water, water rights or interests in water for instream flow use.
Rule 6f. identifies additional factors for loans and leases of water, and Rules 6g. and 6h.
describe recording requirements and water reuse provisions to be included in contracts or
agreements for water acquisitions. Rule 6i. incorporates H.B 1280’s requirements
regarding water court applications filed by the Board to obtain a decreed right to use
acquired water for instream flow purposes. Regarding the historical consumptive use
quantification referred to in Rule 6i.(1), the Board will not object to a water rights owner
requesting a term and condition from the water court that the historical consumptive use
determination shall not apply to the water right at the expiration of the lease or loan.

In 2009, the Board also amended Rules 8e.—h. (De Minimis Rule) to recognize
priority administration of the CWCB’s instream flow water rights and clarify that the



decision not to file a statement of opposition under this Rule does not constitute: (1)
acceptance by the CWCB of injury to any potentially affected instream flow water right;
or (2) a waiver of the CWCB'’s right to place an administrative call for any instream flow
water right. Rule 8e.(1) sets forth what type of notice the CWCB will provide to water
court applicants and to the Division Engineer when it elects not to file a statement of
opposition to a water court application under this Rule.

Finally, in 2009, the Board amended Rule 8i.(3) (Injury Accepted with
Mitigation) to provide notice to water users of: (1) the information they must submit to
the CWCB when requesting that the CWCB enter into a pretrial resolution under which it
will accept injury with mitigation; (2) the factors the CWCB will consider in evaluating
an injury with mitigation proposal; and (3) the terms and conditions the CWCB will
require in decrees incorporating injury with mitigation.

In general, it is the policy of the CWCB to consider injury with mitigation
proposals only when no other reasonable water supply alternatives can be implemented.
Exceptions to the policy may be granted when the proponent can demonstrate that the
proposed mitigation will result in significant and permanent enhancements to the natural
environment of the subject stream or lake existing at the time the proponent proposes the
injury with mitigation.



DEPARTMENT OF NATURAL RESOURCES
Colorado Water Conservation Board

RULES CONCERNING THE COLORADO INSTREAM FLOW AND NATURAL LAKE LEVEL
PROGRAM

2 CCR 408-2

1. TITLE.

Rules Concerning the Colorado Instream Flow and Natural Lake Level Program, hereafter referred to as
the Instream Flow (“ISF”) Program as established in 837-92-102 (3) C.R.S., shall be hereinafter referred
to as the “ISF Rules.”

2. PURPOSE OF RULES.

The purpose of the ISF Rules is to set forth the procedures to be followed by the Board and Staff when
implementing and administering the ISF Program. By this reference, the Board incorporates the Basis
and Purpose statement prepared and adopted at the time of rulemaking. A copy of this document is on
file at the Board office.

3. STATUTORY AUTHORITY.

The statutory authority for the ISF Rules is found at §37-60-108, C.R.S. and §37-92-102 (3), C.R.S.
Nothing in these rules shall be construed as authorizing the Board to deprive the people of the state of
Colorado of the beneficial use of those waters available by law and interstate compact.

4. DEFINITIONS.

4a. Agenda Mailing List.

The agenda mailing list consists of all Persons who have sent a notice to the Board Office that they wish
to be included on such list. These Persons will be mailed a Board meeting agenda prior to each
scheduled Board meeting.

4b. Board.

Means the Colorado Water Conservation Board as defined in §837-60-101, 103 and 104, C.R.S.

4c. Board Office.

The Colorado Water Conservation Board's office is located at 1313 Sherman Street, 7th Floor, Denver,

CO 80203. The phone number is (303) 866-3441. The facsimile number is (303) 866-4474. The Board's
website is http://www.cwcb.state.co.us.

4d. Contested Hearing Mailing List.

The Contested Hearing Mailing List shall consist of all Persons who have received Party status or
Contested Hearing Participant status pursuant to Rules 5I. or 5m. This mailing list is specific to a
contested appropriation.

4e. Contested Hearing Participant.




Any Person who desires to participate in the contested ISF process, but not as a Party, may obtain
Contested Hearing Participant status pursuant to Rule 5m. A Person with such status will receive all Party
documents. Contested Hearing Participants may comment on their own behalf, but may not submit for the
record technical evidence, technical witnesses or legal memoranda.

4f, CWCB Hearing Officer.

The Hearing Officer is appointed by the Board and is responsible for managing and coordinating
proceedings related to contested ISF appropriations, acquisitions or modifications, such as setting
prehearing conferences and adjusting deadlines and schedules to further the Parties' settlement efforts or
for other good cause shown. The Hearing Officer does not have the authority to rule on substantive
issues.

4qg. Final Action.
For purposes of Rule 5, final action means a Board decision to (1) file a water right application, (2) not file
a water right application or (3) table action on an ISF appropriation; however, tabling an action shall not

be construed as abandonment of its intent to appropriate.

4h. Final Staff ISF Recommendation.

Staff's ISF recommendation to the Board is based on Staff's data and report, and public comments and
data contained in the official record.

4. ISF.

Means any water, or water rights appropriated by the Board for preservation of the natural environment to
a reasonable degree, or any water, water rights or interests in water acquired by the Board for
preservation or improvement of the natural environment to a reasonable degree. “ISF” includes both
instream flows between specific points on a stream and natural surface water levels or volumes for
natural lakes.

4j. ISF Subscription Mailing List(s).

The ISF Subscription Mailing List(s) are specific to each water division. The ISF Subscription Mailing
List(s) shall consist of all Persons who have subscribed to the list(s) by sending notice(s) to the Board
Office that they wish to be included on such list for a particular water division. The Staff shall, at such
times as it deems appropriate, mail to all Persons on the water court resume mailing list in each water
division an invitation to be included on the ISF Subscription Mailing List for that water division. Persons on
the list are responsible for keeping Staff apprised of address changes. Persons on the ISF Subscription
Mailing List(s) shall receive agendas and other notices describing activities related to ISF
recommendations, appropriations and acquisitions in the particular water division. Persons may be
required to pay a fee in order to be on the ISF Subscription Mailing List(s).

4k. Mail.

For the purposes of the ISF Rules, mail refers to regular or special delivery by the U.S. Postal Service or
other such services, electronic delivery (e-mail), or delivery by FAX transmission.

4. Party.

Any Person may obtain Party status pursuant to Rule 5I. Only a Person who has obtained Party status
may submit, for the record, technical evidence, technical withesses or legal memoranda. Each Party is
responsible for mailing copies of all documents to all other Parties and Contested Hearing Participants.



4m. Person.

Means any human being, partnership, association, corporation, special district, water conservancy
district, water conservation district, municipal entity, county government, state government or agency
thereof, and federal government or agency thereof.

4n. Proper Notice.
Means the customary public notice procedure that is provided each year by the Board in the preamble to
the Board's January Board meeting agenda. This customary public notice procedure may include posting

of the agenda at the Board office, filing legal notices when required, mailing to Persons on the Board
mailing lists and posting notices on the Board's website.

40. Stacking.
As used in Rule 6, the terms “stack” or “stacking” refer to an instance in which the Board holds more than

one water right for the same lake or reach of stream and exercises the rights independently according to
their decrees.

4p. Staff.

Means the Director of the Colorado Water Conservation Board (“CWCB Director”) and other personnel
employed by the Board.

5. ORIGINAL APPROPRIATION PROCEDURE.

5a. Recommendation of Streams and Lakes for Protection.

All Persons interested in recommending certain stream reaches or natural lakes for inclusion in the ISF
Program may make recommendations to the Board or Staff at any time. Staff will provide a preliminary
response to any Person making such a recommendation within 30 working days after receipt of the
recommendation at the Board Office. Staff will collaborate with State and Federal agencies and other
interested Persons to plan and coordinate collection of field data necessary for development of ISF
recommendations. The Staff shall advise the Board, at least annually, of all new recommendations
received and of streams and lakes being studied for inclusion in the ISF Program.

5b. Method of Making Recommendations.

All recommendations transmitted to the Board or Staff for water to be retained in streams or lakes to
preserve the natural environment to a reasonable degree must be made with specificity and in writing.

5c. Board Approval Process.

Periodically, after studying streams and lakes for inclusion in the ISF Program, Staff will recommend that
the Board appropriate ISF rights. The Board and Staff will use the following annual schedule for initiating,
processing and appropriating ISF water rights:

January
° The January Board meeting agenda will list proposed ISF appropriations to be
appropriated that year.
° Staff will provide data, engineering and other information supporting each proposed ISF

appropriation to the Board prior to or at the January Board meeting.



March

July

August

Staff will present its information and recommendation for each proposed ISF
appropriation at the January Board meeting.

The Board will take public comment on the proposed ISF appropriations at the January
Board meeting.

The Board may declare its intent to appropriate for each proposed ISF appropriation at
the January Board meeting, provided that the particular ISF appropriation has been listed
as being under consideration in a notice, mailed at least 60 days prior to the January
Board meeting, to the ISF Subscription Mailing List for the relevant water division(s).

Notice of the Board having declared its intent to appropriate will be distributed through
the ISF Subscription Mailing List for the relevant water division(s).

The Board will take public comment on all ISF appropriations at the March Board
meeting.

Notice to Contest an ISF appropriation, pursuant to Rule 5k, must be submitted to the
Board Office by March 31%, or the first business day thereafter.

Staff will notify all Persons on the ISF Subscription Mailing List(s) of contested ISF
appropriations by April 10™, or the first business day thereafter.

Notice of Party status or Contested Hearing Participant status, pursuant to Rules 5. or
5m., must be submitted to the Board Office by April 30™, or the first business day
thereafter.

Staff will report to the Board which ISF appropriations are being contested.
The Board may set hearing dates for contested ISF appropriations.

At the May Board meeting, the Board may take final action on all uncontested ISF
appropriations.

A prehearing conference will be held prior to the July Board meeting for all contested ISF
appropriations (Date specific to be determined by the Hearing Officer).

Five working days before the prehearing conference, all Parties shall file at the Board
office, for the record, any and all legal memoranda, engineering data, biological data and
reports or other information upon which the Party will rely.

All Parties must submit written rebuttal statements, including testimony and exhibits, by
August 15", or the first business day thereafter. Except for such rebuttal and testimony
provided at the hearing pursuant to Rule 5p.(2), the Board will not accept any statements,



September

November

related documentation or exhibits submitted by any Party after the prehearing
conference, except for good cause shown or as agreed upon by the Parties.

Staff will make its final recommendations to the Board, based upon its original report, all
public comments, documents submitted by the Parties and all data contained in the
official record, at the September Board meeting.

Notice of the Final Staff ISF Recommendations will be sent to all Persons on the
Contested Hearing Mailing List prior to the September Board meeting.

Parties may choose to continue or withdraw their Notice to Contest an ISF appropriation
at or before the September Board Meeting.

The Board will hold hearings on all contested ISF appropriations.

The Board shall update the public on the results of any hearings through its agenda and
may take final action on contested ISF appropriations.

When necessary, the Board may modify or delay this schedule or any part thereof as it deems

appropriate.

5d.

Board's Intent to Appropriate.

Notice of the Board's potential action to declare its intent to appropriate shall be given in the January
Board meeting agenda and the Board will take public comment regarding its intent to appropriate at the
January meeting.

(1)

(@)

3)

After reviewing Staff's recommendations for proposed ISF appropriations, the Board may declare
its intent to appropriate specific ISF water rights. At that time, the Board shall direct the Staff to
publicly notice the Board's declaration of its intent to appropriate.

After the Board declares its intent to appropriate, notice shall be published in a mailing to the ISF
Subscription Mailing Lists for the relevant water divisions and shall include:

(@)
(b)

()

A description of the appropriation (e.g. stream reach, lake location, amounts, etc.);

Availability (time and place) for review of Summary Reports and Investigations Files for
each appropriation; and,

Summary identification of any data, exhibits, testimony or other information in addition to
the Summary Reports and Investigations Files supporting the appropriation.

Published notice shall also contain the following information:

(@)

(b)

The Board may change flow amounts of contested ISF appropriations based on
information received during the public notice and comment period.

Staff will maintain, pursuant to Rule 5e.(3), an ISF Subscription Mailing List for each
water division composed of the names of all Persons who have sent notice to the Board
Office that they wish to be included on such list for a particular water division. Any Person



(4)

()

Se.

(1)

)

3)

5f.

desiring to be on the ISF Subscription Mailing List(s) must send notice to the Board
Office.

(c) Any meetings held between Staff and members of the public will be open to the public.
Staff may provide Proper Notice prior to any such meetings and may provide notice to
Persons on the ISF Subscription Mailing List(s).

(d) Any Notice to Contest must be received at the Board office no later than March 31, or
the first business day thereafter. All Notices of Party status and Contested Hearing
Participant status must be received at the Board office no later than April 30", or the first
business day thereafter.

(e) Staff will announce its Final Staff ISF Recommendation concerning contested
appropriations at the September Board meeting and will send notice of the Final Staff ISF
Recommendations to all Persons on the Contested Hearing Mailing List.

® The Board may take final action on any uncontested ISF appropriations at the May Board
meeting.

After the Board declares its intent to appropriate, notice of the Board's action shall be mailed
within five working days to the County Commissioners of the county(ies) in which the proposed
reach or lake is located.

Final action by the Board on ISF appropriations will occur no earlier than the May Board meeting.

Public Comment.

The Board will hear comment on the recommended action to declare its intent to appropriate at
the January Board Meeting.

ISF appropriations will be noticed in the Board agenda for each regularly scheduled subsequent
meeting until the Board takes final action. Prior to March 31%, at each regularly scheduled Board
meeting, time will be allocated for public comment. Subsequent to March 31%, the Board will
accept public comment on any contested ISF appropriations or lake levels only at the hearings
held on those appropriations pursuant to Rule 5;j.

Staff will maintain an ISF Subscription Mailing List for each water division. Any Person desiring to
receive information concerning proposed ISF appropriations for that water division must contact
the Board Office to request inclusion on that ISF Subscription Mailing List.

Date of Appropriation.

The Board may select an appropriation date that may be no earlier than the date the Board declares its
intent to appropriate. The Board may declare its intent to appropriate when it concludes that it has
received sufficient information that reasonably supports the findings required in Rule 5i.

5g.

Notice.

Agenda and ISF Subscription Mailing List(s) notice shall be given pursuant to Rule 5d. and the public
shall be afforded an opportunity to comment pursuant to Rule 5e. Notice of the date of final action on
uncontested ISF appropriations shall be mailed to Persons on the ISF Subscription Mailing Lists for the
relevant water divisions, maintained pursuant to Rule 5e.(3).

5h.

Final Board Action on an ISF Appropriation.




The Board may take final action on any uncontested ISF appropriation(s) at the May Board meeting or
any Board meeting thereafter. If a Notice to Contest has been filed, the Board shall proceed under Rules
5j. - 50.

5i. Required Findings.

Before initiating a water right filing to confirm its appropriation, the Board must make the following
determinations:

1) Natural Environment.

That there is a natural environment that can be preserved to a reasonable degree with the Board's water
right if granted.

(2) Water Availability.

That the natural environment will be preserved to a reasonable degree by the water available for the
appropriation to be made.

3) Material Injury.

That such environment can exist without material injury to water rights.

These determinations shall be subject to judicial review in the water court application and decree
proceedings initiated by the Board, based on the Board's administrative record and utilizing the criteria of

§§24-4-106(6) and (7), C.R.S.

5j. Procedural Rules for Contested ISF Appropriations.

(1) Whenever an ISF appropriation is contested, the Board shall hold a hearing at which any Party
may present evidence, witnesses and arguments for or against the appropriation and any
Contested Hearing Participant or member of the public may comment. The hearing shall be a
notice and comment hearing as authorized in 8§37-92-102(4)(a), C.R.S., and shall not be a formal
agency adjudication under §24-4-105, C.R.S.

(2) These rules are intended to assure that information is received by the Board in a timely manner.
Where these rules do not address a procedure or issue, the Board shall determine the
procedures to be followed on a case-by-case basis. The Board may waive the requirements of
these rules whenever the Board determines that strict adherence to the rules is not in the best
interests of fairness, unless such waiver would violate applicable statutes. For any such waiver,
the Board shall provide appropriate justification, in writing, to Persons who have Party or
Contested Hearing Participant status.

3) In a hearing on a contested ISF appropriation, a Party may raise only those issues relevant to the
statutory determinations required by 837-92-102(3)(c), C.R.S. and the required findings in Rule
5i.

5k. Notice to Contest.

(1) To contest an ISF appropriation, a Person must comply with the provisions of this section. The

Board must receive a Notice to Contest the ISF appropriation by March 31, or the first business
day thereafter.

(2) A Notice to Contest an ISF appropriation shall be made in writing and contain the following
information:



3)

(4)

5I.

(1)

(2)

3)

(4)

()

5m.

(1)

(2)

€) Identification of the Person(s) requesting the hearing;
(b) Identification of the ISF appropriation(s) at issue; and,

(c) The contested facts and a general description of the data upon which the Person will rely
to the extent known at that time.

After a Party has filed a Notice to Contest an ISF appropriation, any other Person may participate
as a Party or a Contested Hearing Participant pursuant to Rules 5I. or 5m.

Staff will notify all Persons on the relevant ISF Subscription Mailing List(s) of contested ISF
appropriations by April 10™, or the first business day thereafter.

Party Status.

Party status will be granted to any Person who timely files a Notice of Party Status with the Staff.
Any Person filing a Notice to Contest shall be granted Party status and need not also file a Notice
of Party Status. A Notice of Party status must be received by April 30", or the first business day
thereafter. A Notice of Party status shall set forth a brief and plain statement of the reasons for
obtaining Party status, the contested facts, the matters that the Person claims should be decided
and a general description of the data to be presented to the Board. The Board will have discretion
to grant or deny Party status to any Person who files a Notice of Party Status after April 30" or
the first business day thereafter, for good cause shown.

Only a Party may submit for the record technical evidence, technical witnesses or file legal
memoranda. Each Party is responsible for mailing copies of all documents submitted for Board
consideration to all other Parties and Contested Hearing Participants.

The Staff shall automatically be a Party in all proceedings concerning contested ISF
appropriations.

Where a contested ISF appropriation is based fully or in part on another agency's
recommendation pursuant to Rule 5a., that agency shall automatically be a Party in any
proceeding.

All Parties, whether they achieved such status by filing a Notice to Contest or a Notice of Party
Status, shall be afforded the same rights in the contested ISF appropriation proceedings.
Specifically, but without limiting the generality of the foregoing sentence, any Person who filed a
Notice of Party Status is entitled to raise issues not raised by any Person who filed a Notice to
Contest.

Contested Hearing Participant Status.

Any Person who desires to participate in the process, but not as a Party, may obtain Contested
Hearing Participant status by filing a notice thereof at the Board Office prior to April 30th. A
Person with such status will receive all Party documents specific to the contested appropriation.
Contested Hearing Participants may comment on their own behalf, but may not submit for the
record technical evidence, technical witnesses or legal memoranda. The Board will have
discretion to grant or deny Contested Hearing Participant status to any Person who filed a Notice
of Contested Hearing Participant Status after April 30" or the first business day thereafter, for
good cause shown.

The request for Contested Hearing Participant status must be received by April 30", or the first
business day thereafter.



3)

5n.

1)

()

and

3)

(4)

()

Staff shall notify all Parties and Contested Hearing Participants of the list of Contested Hearing
Participants prior to May 31%. Thereafter, Parties shall also mail their prehearing statements and
any other documents to Contested Hearing Participants.

Prehearing Conference.

The Board will designate a Hearing Officer, who shall schedule and preside over prehearing
conferences and assist the Parties with procedural matters, such as setting prehearing
conferences and adjusting deadlines and schedules to further the Parties' settlement efforts or for
other good cause shown. All prehearing conferences will be scheduled and held prior to the July
Board meeting.

On or before five working days before the prehearing conference, each Party shall file 25 copies
of its prehearing statement with the Board, and provide an electronic version when possible. The
prehearing statement shall identify all exhibits, engineering data, biological data and reports or
other information that the Party will rely upon at the hearing and shall contain:

€) A specific statement of the factual and legal claims asserted (issues to be resolved) and
the legal basis upon which the Party will rely;

(b) Copies of all exhibits to be introduced at the hearing;

(c) A list of witnesses to be called and a brief description of their testimony;
(d) Any alternative proposal to the proposed ISF appropriation;

(e) All written testimony to be offered into evidence at the hearing;

® Any legal memoranda.

Each Party shall deliver a copy of its prehearing statement to all other Parties, Contested Hearing
Participants, the Hearing Officer and directly to the Assistant Attorneys General representing Staff
and the Board five working days before the prehearing conference. The Board will not consider
information, other than rebuttal statements and testimony provided at the hearing pursuant to
Rule 5p.(2), submitted by the Parties after this deadline except for good cause shown or as
agreed upon by the Parties.

Any Contested Hearing Participant may also submit written comments 5 working days prior to the
prehearing conference. Contested Hearing Participants who submit written comments for the
Board's consideration shall provide 25 copies to the Board, and a copy to all other Contested
Hearing Participants, Parties, the Hearing Officer and the Assistant Attorneys General
representing Staff and Board, and provide an electronic version when possible.

The prehearing conference will afford the Parties the opportunity to address such issues as time
available for each Party at the hearing, avoiding presentation of duplicative information,
consolidation of concerns, etc. The Parties may formulate stipulations respecting the issues to be
raised, withesses and exhibits to be presented, and/or any other matters which may be agreed to
or admitted by the Parties. At the prehearing conference, the Parties shall make known any
objections to the procedures or evidence that they may raise at the hearing unless such
objections could not have been reasonably determined at that time.

August 15", or the first business day thereafter, is the last day for submission of written rebuttal
statements, including testimony, legal memoranda, and exhibits. Twenty-five copies of such



50.

(1)

(@)

5p.

1)

(@)

3)

(4)

5g.

materials must be provided to the Board, and an electronic version also provided, when possible.
Except for such rebuttal and testimony provided at the hearing pursuant to Rule 5p.(2), the Board
will not accept any statements, related documentation or exhibits submitted by any Party after the
deadline set forth in Rules 5n.(2) and 5n.(3), except for good cause shown or as agreed upon by
the Parties. The scope of rebuttal is limited to issues and evidence presented in the prehearing
statements. Any documentation to be submitted pursuant to this subsection (5) shall be delivered
to the Board and mailed to all Parties and Contested Hearing Participants by August 15", or the
first business day thereafter, unless the Parties agree otherwise.

Notice of Hearings on Contested ISF Appropriations.

Staff shall mail notice of prehearing conference(s) on contested ISF appropriations to all Persons
on the Contested Hearing Mailing List for the particular ISF appropriation. The notice shall specify
the time and place of the prehearing conference and any procedural requirements that the Board
deems appropriate.

The Board may postpone a hearing to another date by issuing written notice of the postponement
no later than 7 calendar days prior to the original hearing date.

Conduct of Hearings.

In conducting any hearing, the Board shall have authority to: administer oaths and affirmations;
regulate the course of the hearing; set the time and place for continued hearing; limit the number
of technical witnesses; issue appropriate orders controlling the subsequent course of the
proceedings; and take any other action authorized by these Rules.

At the hearing, the Board shall hear arguments, concerns or rebuttals from Parties, Contested

Hearing Participants and interested members of the public. The Board may limit testimony at the
hearing. Without good cause, the Board will not permit Parties or Contested Hearing Participants
to introduce written material at the hearing not previously submitted pursuant to these Rules. The
Board, in making its determinations, need not consider any written material not timely presented.

Only the Board may question witnesses at the hearing except where the Board determines that,
for good cause shown, allowing the parties to question witnesses may materially aid the Board in
reaching its decision, or where such questioning by the Parties relates to the statutory findings
required by 837-92-102(3)(c), C.R.S. The Board may terminate questioning where the Board
determines that such questioning is irrelevant or redundant or may terminate such questioning for
other good cause.

The hearing shall be recorded by a reporter or by an electronic recording device. Any Party
requesting a transcription of the hearing shall be responsible for the cost of the transcription.

Final Board Action.

The Board may take final action at the hearing or at a later date.

5r.

Statement of Opposition.

In the event that any Person files a Statement of Opposition to an ISF water right application in Water
Court, the Staff may agree to terms and conditions that would prevent injury. Where the resolution of the
Statement of Opposition does not involve a change regarding the Board's determinations under Rule 5i.
(including but not limited to the amount, reach, and season), the Board is not required to review and ratify
the resolution. Staff may authorize its counsel to sign any court documents necessary to finalize this type
of pretrial resolution without Board ratification.



5s. Withdrawal of Filing.

If the Board elects to withdraw a Water Court filing, notice shall be given in the agenda of the Board
meeting at which the action is expected to occur.

6. ACQUISITION OF WATER, WATER RIGHTS OR INTERESTS IN WATER FOR INSTREAM
FLOW PURPOSES.

The Board may acquire water, water rights, or interests in water for ISF purposes by the following
procedures:

6a. Means of Acquisition.

The Board may acquire, by grant, purchase, donation, bequest, devise, lease, exchange, or other
contractual agreement, from or with any Person, including any governmental entity, such water, water
rights, or interests in water that are not on the Division Engineer’'s abandonment list in such amounts as
the Board determines are appropriate for stream flows or for natural surface water levels or volumes for
natural lakes to preserve or improve the natural environment to a reasonable degree.

6b. 120 Day Rule.

At the request of any Person, including any governmental entity, the Board shall determine in a timely
manner, not to exceed one hundred twenty days, unless further time is granted by the requesting Person,
what terms and conditions the Board will accept in a contract or agreement for the acquisition. The 120-
day period begins on the day the Board first considers the proposed contract or agreement at a regularly
scheduled or special Board meeting.

6cC. Stacking Evaluation.

The Board shall evaluate whether to combine or stack the acquired water right with any other ISF
appropriation or acquisition, based upon the extent to which the acquired water will provide flows or lake
levels to preserve or improve the natural environment to a reasonable degree.

If the Board elects to combine or stack the acquired water right, the details of how the water rights are to
be combined or stacked with other existing ISF appropriations or acquisitions must be set forth in the
application for a decree to use the acquired right for instream flow purposes.

6d. Enforcement of Acquisition Agreement.

Pursuant to section 37-92-102(3), C.R.S., any contract or agreement executed between the Board and
any Person which provides water, water rights, or interests in water to the Board shall be enforceable by
either party thereto as a water matter in the water court having jurisdiction over the water right according
to the terms of the contract or agreement.

6e. Appropriateness of an Acquisition.

The Board shall evaluate the appropriateness of any acquisition of water, water rights, or interests in
water to preserve or improve the natural environment. Such evaluation shall include, but need not be
limited to consideration of the following factors:

() The reach of stream or lake level for which the use of the acquired water is proposed, which may
be based upon any one or a combination of the following: the historical location of return flow; the
length of the existing instream flow reach, where applicable; whether an existing instream flow
water right relies on return flows from the water right proposed for acquisition; the environment to



(2)
(3)
(4)

()

(6)
(7)

(8)
(9)
(10)

(11)

be preserved or improved by the proposed acquisition; or such other factors the Board may
identify;

The natural flow regime;
Any potential material injury to existing decreed water rights;

The historical consumptive use and historical return flows of the water right proposed for
acquisition that may be available for instream flow use;

The natural environment that may be preserved or improved by the proposed acquisition, and
whether the natural environment will be preserved or improved to a reasonable degree by the
water available from the proposed acquisition;

The location of other water rights on the subject stream(s);

The effect of the proposed acquisition on any relevant interstate compact issue, including whether
the acquisition would assist in meeting or result in the delivery of more water than required under
compact obligations;

The effect of the proposed acquisition on the maximum utilization of the waters of the state;
Whether the water acquired will be available for subsequent use or reuse downstream;

The cost to complete the transaction or any other associated costs; and

The administrability of the acquired water right when used for instream flow purposes.

The Board shall determine how to best utilize the acquired water, water rights or interest in water to
preserve or improve the natural environment.

6f.

Factors Related to Loans and Leases.

In addition to considering the factors listed above, for loans and leases of water, water rights and interests
in water for ISF purposes under section 37-92-102(3),

(1)

(2)

3)

The Board shall consider the extent to which the leased or loaned water will preserve or improve
the natural environment to a reasonable degree, including but not limited to:

€) Whether the amount of water available for acquisition is needed to provide flows to meet
a decreed ISF amount in below average years; and

(b) Whether the amount of water available for acquisition could be used to and would
improve the natural environment to a reasonable degree, either alone or in combination
with existing decreed ISF water rights.

In considering the extent to which the leased or loaned water will preserve or improve the natural
environment to a reasonable degree, the Board will request and review a biological analysis from
the Colorado Division of Wildlife, and will review any other biological or scientific evidence
presented to the Board.

If other sources of water are available for acquisition on the subject stream reach(es) by purchase
or donation, the Board shall fully consider each proposed acquisition and give preference first to
the donation and then to a reasonable acquisition by purchase.



4) The Board shall obtain confirmation from the Division Engineer that the proposed lease or loan is
administrable and is capable of meeting all applicable statutory requirements.

(5) The Board shall determine, through negotiation and discussion with the lessor, the amount of
compensation to be paid to the lessor of the water based, in part, upon the anticipated use of the
water during and after the term of the lease.

(6) The Board shall consider evidence of water availability based upon the historical record(s) of
diversion, the beneficial use of the subject water right, the location and timing of where return
flows have historically returned to the stream, and the reason(s) the water is available for lease or

loan.
6g. Recording Requirements.
Q) All contracts or agreements for leases or loans of water, water rights or interests in water under

section 37-92-102(3) shall require the Board to:

€) Maintain records of how much water the Board uses under the contract or agreement
each year it is in effect; and

(b) Install any measuring device(s) deemed necessary by the Division Engineer (1) to
administer the lease or loan of water, (2) to measure and record how much water flows
out of the reach after use by the Board under the lease or loan; and (3) to meet any other
applicable statutory requirements.

(2) All contracts or agreements for leases or loans of water shall provide for the recording of the actual
amount of water legally available and capable of being diverted under the leased or loaned water right
during the term of the lease or loan, with such records provided to the Division of Water Resources for
review and publication.

6h. Water Reuse.

All contracts or agreements for the acquisition of water, water rights or interests in water under section
37-92-102(3) shall provide that the Board or the seller, lessor, lender or donor of the water may bring
about beneficial use of the historical consumptive use of the acquired water right downstream of the ISF
reach as fully consumable reusable water, pursuant to the water court decree authorizing the Board to
use the acquired water.

(2) The bringing about of beneficial use of the historical consumptive use of the water may be
achieved by direct use, sale, lease, loan or other contractual arrangement by the Board or the
seller, lessor, lender or donor.

(2 The contract or agreement also shall provide that the Division Engineer must be notified of any
agreement for such beneficial use downstream of the ISF reach prior to the use.

3) Prior to any beneficial use by the Board of the historical consumptive use of the acquired water
right downstream of the ISF reach, the Board shall find that such use:

€) Will be consistent with the Board’s statutory authority and with duly adopted Board
policies and objectives; and

(b) Will not injure vested water rights or decreed conditional water rights.

6i. Applications for a Decreed Right to Use Water for ISF Purposes.



The Board shall file a change of water right application or other applications as needed or required with
the water court to obtain a decreed right to use water for ISF purposes under all contracts or agreements
for acquisitions of water, water rights or interests in water under section 37-92-102(3), including leases
and loans of water. The Board shall file a joint application with the Person from whom the Board has
acquired the water or a Person who has facilitated the acquisition, if requested by such Person. The
Water Court shall determine matters that are within the scope of section 37-92-305, C.R.S. In a change of
water right proceeding, the Board shall request the Water Court to:

(1) Verify the quantification of the historical consumptive use of the acquired water right;

(2 Verify the identification, quantification and location of return flows to ensure that no injury will
result to vested water rights and decreed conditional water rights;

3) Include terms and conditions providing that:

€) The Board or the seller, lessor, lender, or donor of the water may bring about the
beneficial use of the historical consumptive use of the changed water right downstream of
the ISF reach as fully consumable reusable water, subject to such terms and conditions
as the water court deems necessary to prevent injury to vested water rights and decreed
conditional water rights; and

(b) When the Board has not identified such downstream beneficial use at the time of the
change of water right, the Board may amend the subject change decree, if required by
the Division Engineer, to add such beneficial use(s) of the historical consumptive use
downstream of the ISF reach at the time the Board is able to bring about such use or
reuse, without requiring requantification of the original historical consumptive use

calculation;
and
4) Decree the method by which the historical consumptive use should be quantified and credited
during the term of the agreement for the lease or loan of the water right pursuant to section 37-
92-102(3), C.R.S.
6j. Limitation on Acquisitions.

The Board may not accept a donation of water rights that were acquired by condemnation, or that would
require the removal of existing infrastructure without approval of the current owner of such infrastructure.

ok. Temporary Loans of Water to the Board.

The Board may accept temporary loans of water for instream flow use for a period not to exceed 120
days in any one year, in accordance with the procedures and subject to the limitations set forth in section
37-83-105, C.R.S.

Q) Within 5 working days after receiving an offer of a temporary loan of water to the Board for
temporary instream flow use, the Director will provide a response to the proponent and, unless
the proposed loan has no potential value for instream flow use, staff will coordinate with the
proponent on preparing and submitting the necessary documentation to the State and Division
Engineers required by sections 37-83-105(2)(a)(l) and (2)(b)(l), C.R.S., and providing the public
notice required by section 37-83-105(2)(b)(ll), C.R.S.

(2) Provided that the State Engineer has made a determination of no injury pursuant to section 37-
83-105(2)(a)(lll), C.R.S., the Board hereby delegates authority to the CWCB Director to accept
temporary loans of water for instream flow use in accordance with the procedures and subject to



the limitations set forth in section 37-83-105 and to take any administrative action necessary to
put the loaned water to instream flow use.

3) Provided that the State Engineer’s determination of non-injury is still in effect, the Director shall
notify the proponent and the State Engineer whether the temporary loan is to be exercised in
subsequent years. Such notification shall be provided within 5 working days of the Director being
notified by the proponent that the water is available for use under the temporary loan. The
CWCB's use of loaned water for instream flows shall not exceed the CWCB'’s decreed instream
flow amount or extend beyond the CWCB'’s decreed instream flow reach at any time during the
loan term, and shall comply with any terms and conditions imposed by the State Engineer to
prevent injury. The purpose of this delegation is to expedite use of temporarily loaned water for
instream flows by the Board.

4) At the first regular or special Board meeting after the Director accepts or rejects an offer of a loan
of water to the Board for temporary instream flow use under (1) or (2) above, the Board shall vote
either to ratify or overturn the Director’s decision.

(5) The Board, Director and staff will expedite all actions necessary to implement Rule 6k.

6l. Funds for Water Right Acquisitions.

The Board may use any funds available to it for costs of the acquisition of water rights and their
conversion to ISF use. The Board shall spend available funds for such costs in accordance with section
37-60-123.7, C.R.S. and any other applicable statutory authority, and with applicable Board policies and
procedures.

em. Public Input on Proposed Acquisitions.

The Board shall follow the public review process in Rules 11a. - 11c. when acquiring water, water rights
or interests in water, except for temporary loans or leases as provided in Rule 6k. above and except as
provided below.

() Prior to Board consideration of any proposed acquisition, Staff shall mail notice of the proposed
acquisition to all Persons on the ISF Subscription Mailing List and the State Engineer’'s Substitute
Supply Plan Notification List for the relevant water division, and shall provide Proper Notice. Such
notice shall include:

(a) The case number adjudicating the water right proposed to be acquired, and the
appropriation date, adjudication date, priority, decreed use(s), and flow amount of the
water right proposed to be acquired, and approximately how much of the water right the
Board will consider acquiring;

(b) The location of the stream reach or lake that is the subject of the proposal,
including, when available, the specific length of stream reach to benefit from the
proposed acquisition;

(c) Any available information on the purpose of the acquisition, including the degree of
preservation or improvement of the natural environment to be achieved,;

(d) Any available scientific data specifically supporting the position that the acquisition will
achieve the goal of preserving or improving the natural environment to a reasonable
degree; and



(@)

3)

(4)

(5)

(e) In addition to (a) - (d) above, for leases and loans of water, water rights or interests in
water under section 37-92-102(3), such notice shall include the proposed term of the
lease or loan and the proposed season of use of the water under the lease or loan.

At every regularly scheduled Board meeting subsequent to the mailing of notice, and prior to final
Board action, Staff will report on the status of the proposed acquisition and time will be reserved
for public comment.

Any Person may address the Board regarding the proposed acquisition prior to final Board action.
Staff shall provide any written comments it receives regarding the proposed acquisition directly to
the Board.

Any Person may request the Board to hold a hearing on a proposed acquisition. Such a request
must be submitted to the Board in writing within twenty days after the first Board meeting at
which the Board considers the proposed acquisition, and must include a brief statement, with as
much specificity as possible, of why a hearing is being requested.

At its next regularly scheduled meeting after receipt of the request for a hearing, or at a special
meeting, the Board will consider the request and may, in its sole discretion, grant or deny such a
request. All hearings scheduled by the Board shall be governed by the following procedures:

(a) A hearing on a proposed acquisition must be held within the 120 day period allowed for
Board consideration of an acquisition pursuant to Rule 6b., unless the Person requesting
the Board to consider the proposed acquisition agrees to an extension of time.

(b) The Board shall appoint a Hearing Officer to establish the procedures by which evidence
will be offered.

(c) At least thirty days prior to the hearing date(s), the Board shall provide written notice of
the hearing(s) to the Person proposing the acquisition, all interested parties known to the
Board, and all Persons on the ISF Subscription Mailing List and the State Engineer’s
Substitute Supply Plan Notification List for the relevant water division. The Board also
shall provide Proper Notice, as defined in ISF Rule 4n.

(d) Any Person who desires party status shall become a Party upon submission of a written
Notice of Party Status to the Board Office. The Notice shall include the name and mailing
address of the Person and a brief statement of the reasons the Person desires party
status. The Board Office must receive Notice of Party Status within seven days after
notice of the hearing is issued.

(e) The Hearing Officer shall set timelines and deadlines for all written submissions.
Prehearing statements will be required, and shall include, but not be limited to, the
following: 1) a list of all disputed factual and legal issues; 2) the position of the Party
regarding the factual and legal issues; 3) a list identifying all of the witnesses that will
testify for the Party, and a summary of the testimony that those witnesses will provide;
and 4) copies of all exhibits that the Party will introduce at the hearing(s).

® Any Party may present testimony or offer evidence identified in its prehearing statement
regarding the proposed acquisition.

(9) The Hearing Officer shall determine the order of testimony for the hearing(s), and shall
decide other procedural matters related to the hearing(s). The Hearing Officer does not
have authority to rule on substantive issues, which authority rests solely with the Board.



(h) The Board will not apply the Colorado Rules of Evidence at hearings on proposed
acquisitions.

() The Board may permit general comments from any Person who is not a Party; however,
the Board may limit these public comments to five minutes per Person.

()] The Board may take final action at the hearing(s) or continue the hearing and/or
deliberations to a date certain.

(k) Board hearings may be recorded by a reporter or by an electronic recording device. Any
Party requesting a transcription of the hearing(s) shall be responsible for the cost of the
transcription.

0] When necessary, the Board may modify this hearing procedure schedule or any part
thereof as it deems appropriate.

6n. Board Action to Acquire Water, Water Rights or Interests in Water.

The Board shall consider the acquisition during any regular or special meeting of the Board. At the Board
meeting, the Board shall consider all presentations or comments of Staff or any other Person. After such
consideration, the Board may acquire, acquire with limitations, or reject the proposed acquisition.

7. INUNDATION OF ISE RIGHTS.

Inundation of all or a portion of an ISF stream reach or lake may be an interference with the Board's
usufructuary rights that have been acquired by Board action. “Inundation” as used in this section is the
artificial impoundment of water within an ISF or natural lake; “inundation” does not refer to the use of a
natural stream as a conveyance channel as long as such use does not raise the waters of the stream
above the ordinary high watermark as defined in §37-87-102 (1)(e), C.R.S.

7a. Small Inundations.

Staff may file a Statement of Opposition to inundations described in this section if it determines that the
ISF right or natural environment will be adversely affected by the inundation. The Staff shall not be
required to file a Statement of Opposition to applications proposing small inundations. Small inundations
are those in which the impoundment is 100 acre-feet or less, or the surface acreage of the impoundment
is 20 acres or less, or the dam height of the structure is 10 feet or less. The dam height shall be
measured vertically from the elevation of the lowest point of the natural surface of the ground, where that
point occurs along the longitudinal centerline of the dam up to the flowline crest of the spillway of the
dam.

(1) All structures proposed by any applicant on a stream reach shall be accumulated for the purpose
of determining whether the inundations proposed by the applicant are small inundations. In the
event the cumulative surface acreage, volume impounded, or dam height of all impoundments
exceed the definition of a small inundation, Staff may file a Statement of Opposition to that
application.

(2) In the event that no Statement of Opposition is filed pursuant to the terms of this section, the
Board shall be deemed to have approved the inundation proposed without a request by the
applicant.

7b. Application of Rule 7.

The provisions of this rule will not be applied to the following water rights:



() any absolute or conditional water right that is senior to an ISF right;

(2) any senior conditional water right that seeks a finding of reasonable diligence;

3) any junior absolute or conditional water right which was decreed prior to July 10, 1990, or had an
application for decree pending prior to July 10, 1990, unless the Board had filed a Statement of

Opposition to the absolute or conditional water right application prior to July 10, 1990; or

(4) any inundation of an ISF reach by water that does not have an absolute or conditional water right
if the inundation occurred prior to July 10, 1990.

7c. Request to Inundate.

Any Person seeking permission to inundate shall timely submit a written request for permission to
inundate to the Board Office. No requests for inundation will be considered or approved until the Person
seeking permission to inundate files a water court application outlining their storage plans or files plans
and specifications with the State Engineer for a jurisdictional dam pursuant to §37-87-105, C.R.S. The
Board will consider the request to inundate in a timely manner.

7d. Staff Investigation.

After receiving the request to inundate, the Staff may seek the recommendations from the Division of
Wildlife, Division of Parks and Outdoor Recreation, Division of Water Resources, United States
Department of Agriculture and United States Department of Interior.

7e. Required Information.

In any written request to inundate, the requesting Person shall at a minimum include information on the
following factors: the location of the inundation, the size of the inundation, impact of the inundation on the
natural environment, any unique or rare characteristics of the ISF water right to be inundated, any
regulatory requirements or conditions imposed upon the applicant by federal, state and/or local
governments, all terms and conditions included in applicant's water court decree, and any compensation
or mitigation offered by the Person proposing the inundation.

7f. Determination of Interference.

In response to the request to inundate, the Board shall determine whether the proposed inundation
interferes with an ISF right. When making this determination, the Board shall consider, without limitation,
the extent of inundation proposed and the impact of the proposed inundation on the natural environment
existing prior to the inundation.

79. Consideration of Request to Inundate.

If the Board determines that a proposed inundation interferes with an ISF right, the Board may then
approve, approve with conditions, defer, or deny the request to inundate. In making this decision, the
Board shall consider all relevant factors, including, but not limited to (1) the extent of inundation proposed;
(2) the impact of the proposed inundation on the natural environment existing prior to the inundation; (3)
the degree to which the beds and banks adjacent to the ISF right subject to the inundation are publicly or
privately owned; (4) the economic benefits arising from the inundation; (5) the benefits to recreation and
downstream ISF segments arising from the inundation; (6) the degree to which the proposed inundation
will allow development of Colorado's allotment of interstate waters as determined by compact or
adjudication; and, (7) any mitigation or compensation offered to offset adverse impacts on the ISF right.
After considering all relevant factors, the Board shall take one of the actions set forth in Rules 7h. - 7k.
below.



7h. Approval.

If the Board approves the request to inundate, any Statement of Opposition filed by the Board shall be
withdrawn.

7i. Conditional Approval.

The Board may require certain conditions to be performed prior to approval. Failure to perform any
condition will be a reason for denial.

7j. Deferral.
When it appears that other governmental agencies may impose terms and conditions upon the issuance
of a permit to construct a facility which will cause an inundation, the Board may defer consideration of the

request to inundate until all other governmental bodies have finalized the permit or approval conditions.

7K. Denial of Request to Inundate.

Requests for permission to inundate may be denied if in the discretion of the Board the request is
inconsistent with the goals of the ISF Program. The Board may decide to deny a request for permission to
inundate if it finds:

(1) No compensation or mitigation would be adequate for the injury caused by the inundation; or
(2) No compensation or mitigation acceptable to the Board has been proposed by applicant; or
3) The proposed inundation is inconsistent with the goals of the ISF Program.

71. Remedies.

The Board may seek any administrative, legal or equitable remedy through state courts (including water
courts), federal courts, city, county, state or federal administrative proceedings to resolve actual or
proposed inundation of its ISF rights.

7m. Board Has Sole Right to Protect ISF Rights from Interference.

Only the Board may seek to prevent interference with an ISF right by inundation and only the Board may
seek compensation or mitigation for such interference.

7n. Public Review Process.

The Board shall follow the public review process in Rules 11a. - 11c. prior to any Board decision on a
request to inundate an ISF right.

8. PROTECTION OF ISF APPROPRIATIONS.

The Board delegates the day-to-day management and administration of the ISF Program to Staff. Staff
shall seek ratification of its decisions as set forth in Rules 8c., 8e.(2), 8i., and 8.

8a. Resume Review.

Staff shall review the monthly resumes of all water divisions. The Staff shall evaluate each resume entry
for the possibility of injury or interference to an ISF right.

8b. Statement of Opposition.




In the event Staff identifies a water right application in the resume that may injure an ISF right, Staff shall
file a Statement of Opposition to that application. In the event Staff identifies a water right application in
the resume that may interfere with an ISF right as contemplated in Rule 7, Staff may file a Statement of
Opposition to that application.

8c. Ratification of Statements of Opposition.

At a Board meeting following the filing of the Statement of Opposition, Staff shall apprise the Board of the
filing of a Statement of Opposition and the factual basis for the Staff action. At that time, the Board shall
ratify the filing, disapprove the filing, or table the decision to a future meeting if more information is
needed prior to making a decision.

8d. Notice.

Prior to ratification of a Statement of Opposition, the Staff shall mail the applicant a copy of the Board
memorandum concerning the ratification and a copy of the agenda of the meeting in which the ratification
will be considered. Following a Board action considering a Statement of Opposition, the Staff shall notify
the applicant and/or its attorney in writing of the Board's action.

8e. De Minimis Rule.

In the event that Staff determines a water court application would result in a 1 percent depletive effect or
less on the stream reach or lake subject of the ISF right, and the stream reach or lake has not been
excluded from this rule pursuant to Rules 8f. or 8h., Staff shall determine whether to file a Statement of
Opposition. Staff's decision not to file a Statement of Opposition does not constitute: (1) acceptance by
the Board of injury to any potentially affected ISF water right; or (2) a waiver of the Board’s right to place
an administrative call for any ISF water right.

Q) If Staff does not file a Statement of Opposition, Staff shall notify the Division Engineer for the
relevant water division that it has not filed a Statement of Opposition, but that it may place an
administrative call for the potentially affected ISF water right(s). Such a call could be enforced
against the water right(s) subject of the application by the Division Engineer in his or her
enforcement discretion. Staff also shall mail a letter to the applicant at the address provided on
the application notifying the applicant: (a) of Staff's decision not to file a Statement of Opposition
pursuant to this Rule; (b) that the CWCB may place a call for its ISF water rights to be
administered within the prior appropriation system; and (c) that the Division Engineer’s
enforcement of the call could result in curtailment or other administration of the subject water

right(s).

(2) If Staff files a Statement of Opposition, Staff shall seek Board ratification by identifying and
summarizing the Statement of Opposition on the Board meeting consent agenda pursuant to Rule
8c.

8f. Cumulative Impact.

In determining existence of a de minimis impact, Staff shall consider the existence of all previous de
minimis impacts on the same stream reach or lake. If the combined total of all such impacts exceeds 1
percent, then Staff will file a Statement of Opposition regardless of the individual depletive effect of an
application.

8g. Notification of Staff Action.

At a Board meeting following a Staff determination to apply the De Minimis rule, the Staff shall notify the
Board about the factual basis leading to its application of the De Minimis rule.



8h. Exclusion from De Minimis Rule.

The Board may at any time exclude any stream reach or lake, or any portion thereof, from application of
the De Minimis rule.

8i. Pretrial Resolution.

Staff may negotiate a pretrial resolution of any injury or interference issue that is the subject of a
Statement of Opposition. The Board shall review the pretrial resolution pursuant to the following
procedures:

(1) No Injury.

In the event the pretrial resolution includes terms and conditions preventing injury or interference and
does not involve a modification, or acceptance of injury or interference with mitigation, the Board is not
required to review and ratify the pretrial resolution. Staff may authorize its counsel to sign any court
documents necessary to finalize this type of pretrial resolution without Board ratification.

(2 No Injury/Modification.

In the event the pretrial resolution addresses injury or interference through modification of the existing ISF
decree, the process set forth in Rule 9 shall be followed prior to any Board decision to ratify the pretrial
resolution.

3) Injury Accepted with Mitigation.

In the event a proposed pretrial resolution will allow injury to or interference with an ISF or natural lake
level (NLL) water right, but mitigation offered by the applicant could enable the Board to accept the injury
or interference while continuing to preserve or improve the natural environment to a reasonable degree,
and if the proposed pretrial resolution does not include a modification under ISF Rule 9, the Board shall:

€) Conduct a preliminary review of the proposed pretrial resolution during any regular or
special meeting to determine whether the natural environment could be preserved or
improved to a reasonable degree with the proposed injury or interference if applicant
provided mitigation; and

(b) At a later regular or special meeting, take final action to ratify, refuse to ratify or ratify with
additional conditions.

(c) No proposed pretrial resolution considered pursuant to this Rule 8i.(3) may receive
preliminary review and final ratification at the same Board meeting.

(d) The Board shall not enter into any stipulation or agree to any decretal terms and
conditions under this Rule that would result in the Division of Water Resources being
unable to administer the affected ISF or NLL water right(s) in accordance with the priority
system or with Colorado water law.

(e) To initiate CWCB staff review of an Injury with Mitigation proposal, the proponent must
provide the following information in writing:

i. Location of injury to ISF or NLL water right(s) (stream(s) or lake(s) affected, and
length of affected reach(es));

ii. Quantification of injury (amount, timing and frequency);



(f)

(9)

(h)

(i)

iii. Type of water use that would cause the injury;
iv. Analysis showing why full ISF or NLL protection is not possible;

V. Detailed description of the proposed mitigation, including all measures taken to
reduce or minimize the injury;

Vi. Detailed description of how the proposed mitigation will enable the Board to
continue to preserve or improve the natural environment of the affected stream of
lake to a reasonable degree despite the injury;

Vil. Identification and feasibility analysis of: (1) all water supply alternatives
considered by the proponent in the context of this proposal; (2) all alternatives
evaluated by the proponent to fully protect the potentially affected ISF or NLL

water right, but rejected as infeasible; and (3) all alternatives evaluated by the
proponent and designed to mitigate the injury to or interference with the affected
ISF or NLL water right. This information shall address the environmental and
economic benefits and consequences of each alternative; and

Viii. A discussion of the reasonableness of each alternative considered.

After receipt and review of the required information, staff will consult with the DOW and
with the entity that originally recommended the affected ISF or NLL water rights(s) (if
other than DOW) to determine whether additional field work is necessary and to identify
any scheduling concerns. Staff will request a recommendation from the DOW as to
whether the proposed mitigation will enable the Board to continue to preserve or improve
the natural environment of the affected stream or lake to a reasonable degree despite the
injury, including a discussion of the reasonableness of the alternatives considered.
CWCB staff will use best efforts to consult with affected land owners and managers
regarding the proposal.

Prior to bringing the proposal to the Board for preliminary consideration, staff will consult
with the Division of Water Resources on whether the proposal would result in the Division
of Water Resources being unable to administer the affected ISF or NLL water right(s) in
accordance with the priority system or with Colorado water law.

At the first meeting of the two-meeting process required by this Rule, staff will bring the
proposal to the Board for preliminary consideration after completing its review of the
proposal and its consultation with DOW. Staff will work with the proponent and interested
parties to address any preliminary concerns prior to bringing a proposal to the Board.
Preliminary consideration by the Board may result in requests for more information or for
changes to the proposal. Staff will work with the proponent and interested parties to
finalize the proposal and bring it back to the Board for final action at a subsequent Board
meeting.

The Board will consider the following factors when evaluating Injury with Mitigation
proposals. Because Injury with Mitigation proposals may involve unique factual situations,
the Board may consider additional factors in specific cases. Further, evaluation of each
Injury with Mitigation proposal will require the exercise of professional judgment regarding
the specific facts of the proposal.

i. Extent of the proposed injury:

1. Location of injury — affected stream(s) or lake and length of affected
reach(es);
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(k)

2. Amount, timing and frequency of shortage(s) or impacts to the affected
ISF of NLL water right(s); and

3. Potential impact to the natural environment of the affected stream
reach(es) or lake from the proposed injury.

. Benefits of the mitigation to the natural environment:

1. The nature and extent of the benefits the mitigation will provide to the
existing natural environment of the affected stream or lake;

2. The scientific justification for accepting the mitigation; and

3. Whether the mitigation will enable the Board to continue to preserve or
improve the natural environment of the subject stream or lake to a
reasonable degree.

Evaluation of proposed alternatives. The Board shall evaluate: (1) all water supply
alternatives considered by the proponent in the context of this proposal; (2) all
alternatives evaluated by the proponent to fully protect the potentially affected ISF or NLL

water right, but rejected as infeasible; and (3) all alternatives evaluated by the proponent
and designed to mitigate the injury to or interference with the affected ISF or NLL water
right. In its evaluation, the Board shall consider the following factors:

i. Availability of on-site mitigation alternatives;

ii. Technical feasibility of each alternative;

iii. Environmental benefits and consequences of each alternative;

iv. Economic benefits and consequences of each alternative;

V. Reasonableness of alternatives;

Vi. Administrability of proposed alternatives by the Board and the Division Engineer;
and

Vi. For mitigation alternatives, whether the mitigation was or will be put in place to

satisfy a requirement or need unrelated to the Injury with Mitigation proposal.

The Board will consider mitigation on a different reach of stream or another stream (“off-
site mitigation”) as a last resort and will only consider mitigation in an area other than the
affected stream reach if no reasonable alternative exists for mitigation on the affected
stream reach. The Board only will consider off-site mitigation on stream(s) located in the
same drainage as the affected stream. Factors that the Board may consider in looking at
such a proposal include, but are not limited to, the degree and frequency of impact to the
affected stream; the environmental benefits provided to the off-site stream by the
mitigation; whether the proposal could, in effect, constitute a modification of the ISF water
right on the affected stream; or whether the proposal could result in the Division of Water
Resources being unable to administer the affected ISF water right(s) in accordance with
the priority system or with Colorado water law.
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Stipulations and water court decrees that incorporate Injury with Mitigation shall include,
but not be limited to inclusion of, the following terms and conditions:

Vi.

A provision that the proponent will not divert water or take any other action that
would reduce flows in the affected stream or levels in the affected lake below the
decreed ISF or NLL amount until the agreed-upon mitigation measures are in
place and fully operational;

A requirement that the structural components of the mitigation be maintained
permanently;

A provision allowing CWCB or DOW staff access to the property on which
structural components of the mitigation are located to inspect the structures at
certain time intervals, and, if necessary, to perform biological stream or lake
monitoring. This provision shall clearly define the reasonable nature, extent and
timing of such access (i.e, advance notice, dates, times or season of access,
coordination with proponent, and location and routes of access);

A term providing that if the proponent ceases to provide the agreed upon
mitigation (such as removing structural components or failing to maintain them to
a specified level, or ceasing to implement non-structural components), that the
proponent will not divert water or take any other action that would reduce flows in
the affected stream or levels in the affected lake below the decreed ISF or NLL
amount because the Board will no longer accept the injury based upon the
mitigation no longer being in effect -- in such case, if the Board places a call for
the affected ISF or NLL water right, the Board will notify the Division Engineer
that this provision of the decree now is in effect and that the Board is not
accepting the injury;

A requirement that the proponent install and pay operation and maintenance
costs of (or commit to pay operation and maintenance costs if the CWCB installs)
any measuring devices deemed necessary by the Division Engineer to
administer the terms of the stipulation and decree implementing the Injury with
Mitigation pretrial resolution; and

A term providing that the water court will retain jurisdiction to enforce the terms
and conditions set forth above in subsections (i) - (vi), and any other terms and
conditions specific to the Injury with Mitigation pretrial resolution, as a water
matter.

Authorization to Proceed to Trial.

In the event that a Statement of Opposition filed by the Board is not settled prior to the last regularly
scheduled Board meeting prior to the trial date, Staff shall seek Board authorization to proceed to trial. In
the event that Staff is authorized to proceed to trial, the Board may adjourn to executive session to
discuss settlement parameters with its counsel. Staff is authorized to settle any litigation without Board
ratification if the settlement terms are consistent with instructions given by the Board to its counsel.

8k.

Public Review Process.

The Board shall follow the public review process in Rules 11a. - 11c. prior to consideration of a request to
ratify a pretrial resolution pursuant to Rule 8i.(3).

8l.

Notice.



At any time Staff verifies that an ISF water right is not being fulfilled as a result of water use against which
the ISF water right is entitled to protection, the Staff shall provide Proper Notice, including a description of
what the Board is doing in response to the situation.

9. MODIFICATION OF ISF RIGHTS.

The Board may modify any existing decreed ISF right according to the procedures set forth in this Rule.
“Modification” of an ISF right within the meaning of this Rule includes a decrease in the rate of flow
described in the existing ISF decree, segmenting an existing ISF reach into shorter reaches with the
result of decreasing the rate of flow in any portion of an ISF reach, or subtracting water from an ISF right
during any particular time period or season.

9a. Need for Modification.

Modification may be requested by the Staff or by any Person who has filed a water right application on an
ISF reach or who has applied for any governmental permit for facilities located in or near an ISF reach
and who complies with Rules 9b. and 9c. Any request for modification, except by staff, shall be made in
writing, submitted to Staff and such writing shall contain the following information:

(1) name, address and telephone number of the Person seeking modification;
(2) stream or lake subject of request;

3) modification requested;

(4) reason for modification; and

(5) the scientific data supporting the request.

9b. Need for Water.

Any Person who requests a modification of an ISF right must, as a precondition to the Board's
consideration of the request, establish a need for the water made available by the modification. Staff does
not have to comply with this rule and any governmental entity seeking to implement the terms of an
agreement specified in Rule 9f. does not have to comply with this section.

9c. Grounds for Modification.

No request for modification may be considered until the applicant establishes that one of the following
reasons for modification exists:

Q) Mistake.

An ISF right may be considered for modification if the requesting Person establishes that an error was
made in the calculations upon which the original or supplemental appropriation or enlargement to an
original appropriation was made.

(2) Excessive Flow.

An ISF right may be considered for modification if the requesting Person establishes that the ISF flow rate
is in excess of the amount of water necessary to accomplish the purpose of the original, supplemental or

enlarged ISF right when that right was appropriated.

a9d. Recovery Implementation or Other Intergovernmental Agreement.




An ISF right may be modified if such modification was agreed upon by the Board as part of the Recovery
Implementation Program for the Endangered Fishes of the Colorado River Basin or any other agreement
between the Board and another governmental entity. Modifications made as a part of the Recovery
Implementation Program for the Endangered Fishes of the Colorado River Basin need not be subject to
the public review process in Rule 9e. Criteria for modifications made in the ISF rights decreed as part of
the Recovery Implementation Program for the Endangered Fishes of the Colorado River Basin will be
established in the decrees governing such appropriations.

9e. Public Review Process of Reguests for Modification.

The Board shall adhere to the following public review process when considering requests for modification:
() Notice.

Notice of the proposed modification and the date of the public meeting at which it will first be considered
shall be printed in the resume in the Water Court having jurisdiction over the decree that is the subject of
the modification. The first public meeting of the Board at which the modification is to be considered shall
occur at least sixty days after the month in which the resume is published. Notice shall also be published
in a newspaper of statewide distribution within thirty to forty-five days prior to such first public meeting.

(2) Public Meeting.

If the Board decides at such first public meeting to give further consideration to the proposed modification,
the Board shall announce publicly the date of a subsequent public meeting for such purpose. If the Board
decides that it will not give further consideration to the proposed modification, it shall state, in writing, the
basis for its decision.

3) Request for Delay.

On the written request of any Person made within thirty days after the date of the first public meeting, the
Board shall delay the subsequent public meeting for up to one year to allow such Person the opportunity
for the collection of scientific data material to the proposed modification. The Board need not grant the
request if it determines that the request is made solely to delay the proceedings.

(4) Procedures.

On the written request of any Person made within thirty days after the date of the first public meeting, the
Board shall, within sixty days after such request, establish fair and formal procedures for the subsequent
public meeting, including the opportunity for reasonable disclosure, discovery, subpoenas, direct
examination, and cross examination. Subject to these rights and requirements, where a meeting will be
expedited and the interests of the participants will not be substantially prejudiced thereby, the Board may
choose to receive all or part of the evidence in written form.

(5) Final Determination.
The Board shall issue a final written determination regarding the modification that shall state its effective
date, be mailed promptly to the Persons who appeared by written or oral comment at the Board's

proceeding, and be filed promptly with the water court.

10. ENFORCEMENT AGREEMENTS.

The Board may attach conditions to an appropriation, decreased appropriation, or acquisition, and may
enter into any enforcement agreements that it determines will preserve or improve the natural
environment to a reasonable degree. The Board may enter into enforcement agreements that limit the



Board's discretion in the protection, approval of inundation, modification or disposal of ISF right, and/or
may delegate limited authority to act on the Board's behalf.

10a. Ratification of Enforcement Agreements.

No enforcement agreement shall be effective to limit the discretion of the Board until that agreement and
all of its terms are reviewed and ratified by the Board. Upon ratification, the Director may execute the
agreement and the agreement shall be binding upon the Board for the term set forth in the enforcement
agreement.

10b. Public Review Process.

The Board shall follow the public review process set forth in Rules 11a. - 11c. prior to any Board decision
to ratify an Enforcement Agreement.

11. PUBLIC REVIEW PROCESS.

Except as otherwise provided in the ISF Rules, the Board shall follow the public review process set forth
below prior to any Board decision requiring public review.

11a. Public Notice.

Public notice of all Board actions under these Rules shall be provided through the agenda of each regular
or special Board meeting.

11b. Public Comment.

Except as otherwise provided in Rules 5k. and 6m., at a regular or special meeting, the Board shall
consider public comment on the recommended ISF action prior to the Board action on the
recommendation in any or all of the following manners:

Q) Oral and/or written comments may be directed to Staff. When such comments are made, Staff
may summarize these comments to the Board.

(2) Oral and/or written comments, subject to reasonable limitations established by the Board, may be
made directly to the Board during the public meeting.

11c. Public Agency Recommendations.

Prior to taking an ISF action pursuant to Rules 5 or 6, the Board shall request recommendations from the
Division of Wildlife and the Division of Parks and Outdoor Recreation. The Board shall also request
recommendations from the United States Department of Agriculture and the United States Department of
Interior. The Board may also request comments from other interested Persons or agencies as it deems
appropriate.

Prior to taking an ISF action pursuant to Rules 7, 8, 9, or 10, the Board may request recommendations
from the Division of Wildlife, the Division of Parks and Outdoor Recreation, the Division of Water
Resources, the United States Department of Agriculture, the United States Department of Interior or other
Persons as it deems appropriate.

11d. Board Procedures.

At a regular or special Board meeting, the Board may, as necessary, adopt or amend procedures to
supplement these rules.



12. SEVERABILITY.

In the event that any section or subsection of these Rules are judged to be invalid by a court of law or are
allowed to expire by the General Assembly, the remaining Rules shall remain in full force and effect.
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STATE OF COLORADO

Colorado Water Conservation Board

Department of Natural Resources
1313 Sherman Street, Room 721

Denver, Colorado 80203

Phone: (303) 866-3441

Fax: (303) 866-4474

www.cwcb.state.co.us

Bill Ritter, Jr.
NOTICE Governor
James B. Martin
To: Instream Flow Subscription Mailing Lists DNR Executive Director
Jennifer L. Gimbel
. o g CWCB Director
Subject: Proposed 2010 Instream Flow Appropriations Water
. . Dan McAuliffe
Divisions 1, 2, 4, 6, and 7 Notice CWCB Deputy Director

Date: February 2, 2010

At its January 26-27, 2010 regular meeting, the Colorado Water Conservation Board (CWCB)
declared its intent to appropriate instream flow water rights for the streams listed on the attached
Instream Flow Appropriation List. The attached list contains a description of the Instream Flow
(ISF) Recommendations including stream name, water division, watershed, county, upper
terminus, lower terminus, length, USGS quad sheet name(s) and recommended instream flow
amounts. Copies of the Instream Flow Recommendation Summary Reports and Appendices
submitted into the Official CWCB Record are available for review during regular business hours
(8:00 a.m. - 5:00 p.m.) at the Colorado Water Conservation Board's Office, located at 1313
Sherman Street, Room 721, Denver, Colorado, 80203. Copies of the Instream Flow and Natural
Lake Level Recommendation Summary Reports are also available on the CWCB website at:
http://cwcb.state.co.us/StreamAndlake/NewAppropriations/ISFAppropriationNotices/2010Prop
osedAppropriations/

In addition to the above Instream Flow Recommendation Summary Reports and Appendices,
staff may rely on any additional data, exhibits, testimony, or other information submitted by any
party as part of the Official CWCB Record to support its Instream Flow Recommendations.
Pursuant to the rules concerning the Colorado Instream Flow and Natural Lake Level Program
adopted by the Colorado Water Conservation Board, it should also be noted that:

(a) The Board may change flow amounts of contested ISF appropriations based on information
received during the public notice and comment period.

(b) Staff will maintain, pursuant to Rule 5e.(3), an ISF Subscription Mailing List for each water
division composed of the names of all persons who have sent notice to the Board Office that they
wish to be included on such list for a particular water division. Any person desiring to be on the
ISF Subscription Mailing List(s) must send notice to the Board Office.

Water Supply Protection « Watershed Protection & Flood Mitigation ¢ Stream & Lake Protection « Water Supply Planning & Finance
Water Conservation & Drought Planning  Intrastate Water Management & Development
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(c) Any meetings held between Staff and members of the public will be open to the public. Staff
may provide Proper Notice prior to any such meetings and may provide notice to persons on the
ISF Subscription Mailing List(s).

(d) Any Notice to Contest must be received at the Board office no later than March 31, 2010, or
the first business day thereafter. All Notices of Party status and Contested Hearing Participant
status must be received at the Board office no later than April 30, 2010, or the first business day
thereafter.

(e) Staff will announce its Final Staff ISF Recommendation concerning contested appropriations
at the September 2010 Board meeting and, prior to that meeting, will send notice of the Final
Staff Recommendation to all persons on the Contested Hearing Mailing List.

(f) The Board may take final action on any uncontested ISF appropriations at the May 2010
Board meeting.

Should you wish to comment on the proposed Instream Flow Recommendations, you may do so
by writing Jeff Baessler of the Board's staff at the address given above or by sending your
comments by email to jeffrey.baessler@state.co.us. It should be noted that while your
appearance at any meeting is welcome, such an appearance is not necessary for your concerns to
be recognized. Staff will take your comments into account and, if you so request, will present
them to the Board in your absence. If you are not currently on the Board's Instream Flow
Subscription Mailing List and you would like to be, please contact the Board's Office at the
address given above.

Div | Stream Watershed County ?;ﬁgezl)l Upper Terminus Lower Terminus Quad Sheet(s) Flow (CFS)
2.2 (5/1-9/30)
1 Eﬁi Hollow | - helaPoudre | Larimer | 549 | headwaters ;‘(’)ngrg‘i‘;hzrla Kinikinik 1.4 (10/1-11/15)
udre iy 0.75 (11/16-4/30)
6.5 (5/15-8/31)
. 3.5(9/1-10/31)
> | Baldwin Creek | AArkansas Chaffee | 5.04 | CvtletBaldwin 1 o Chalk Creek | Saint Elmo 1.8 (11/1-2/29)
Headwaters Lake
0.9 (3/1-4/15)
1.8 (4/16-5/14)
Deer Peak, Saint 34 (4/15-6/30)
2 Middle Creek Upper Arkansas Custer 4.78 headwaters confl Ophir Creek i 2.0 (7/1-8/31)
Charles Peak
1.0 (9/1-4/14)
. Custer/ . Beulah Water Works | Deer Peak, Saint 5.1 (4/1-8/31)
2 Middle Creek Upper Arkansas Pucblo 6.72 confl Ophir Creek Diversion Charles Peak 2.8 (9/1-3/31)
4 Blue Creek Upper Gunnison | Gunnison 3.53 confl Little & Big | confl MQWOW Point Curecanti Needle | 4.5 (4/1-7/31)
(increase) Blue Creek Reservoir
. . . confl Blue Mesa . 2.3 (4/1-6/30)
4 Willow Creek Upper Gunnison Gunnison 3.59 confl Sugar Creek Reservoir Big Mesa 0.5 (7/1-331)
Redcloud Peak, 5.0 (4/15-9/30)
4 Alpine Gulch Upper Gunnison Hinsdale 5.69 headwaters confl Henson Creek Lake City, Lake 1.0 (10/1-4/14)
San Cristobal
. . 5.0 (4/1-9/30)
4 Spring Creek Upper Gunnison Hinsdale 3.25 gi%; Creede Trail E(;ggkwnh Cebolla Mineral Mtn. 3.3 (10/1-11/15)
2.0 (11/16-3/31)
23.0 (5/1-9/30)
. . . Cannibal Plateau, | 12.5 (10/1-11/15)
4 Cebolla Creek Upper Gunnison | Hinsdale 10.1 confl Brush Creek | confl Spring Creek Mineral Mtn. 7.5 (11/16-3/31)
16.5 (4/1-4/30)
. . 26.0 (4/1-9/30)
4 Cebolla Creek Upper Gunnison H1nsdg1e/ 10.8 confl Spring Creek | USGS gage Mineral MFH" 22.0 (10/1-11/15)
Gunnison Rudolph Hill 13.5 (11/16-3/31)




4.75 (4/1-6/30)

E?::fua(:he San Miguel Montrose 5.4 E(;relgk}:ortyseven gi%; Templeton Nucla, Uravan 1.9 (7/1-11/30)

1.6 (12/1-3/31)
Tabeguache San Miguel Montrose 9.7 Hdgt. Templeton anﬂ San Miguel Nucla, Uravan 4.75 (3/15-6/30)
Creek Ditch River

11.3 (5/16-8/15)

7.5 (8/16-9/30)
Cochetopa Creek | Tomichi Saguache 7.54 confl Nutras Creek | Hdgt. Mesa Ditch lsin;iaﬂ;;g:ﬂd 4.5 (10/1-11/15)

pring 2.75 (11/16-3/15)

5.0 (3/16-5/15)
(;ochetopa Creek Tomichi Saguache 12.92 confl Alkali Creek Hfigt. South Krueger S?WtOOth Min., 6.8 (5/1-11/15)
(increase) Ditch Iris

5.8 (4/1-7/31)
East Beaver Upper Gunnison Saguache 6.26 headwaters confl South Beaver Spring Hill Creek | 3.7 (8/1-10/31)
Creek Creek

2.4 (11/1-3/31)

. North Platte Hdgt. West Arapahoe | Spicer Peak, 4.0 (4/1-7/15)
Indian Creek Headwaters Jackson 77 headwaters Feeder Ditch 2 Whiteley Peak 0.7 (7/16-3/31)
Big Beaver Creek . . confl East Beaver Fawn Creek,

(increase) Upper White Rio Blanco | 3.94 confl Allen Creek Creek Sawmill Mtn. 2.1 (4/1-6/30)
. . confl Unnamed 1.3 (3/15-7/15)
Grizzly Creek Little Snake Routt 2.9 ributary USFS Boundary Bears Ears Peak 0.5 (7/16-3/14)
. confl Muddy . . 3.1 (4/1-10/31)
Morrison Creek Upper Yampa Routt 8.99 Creek confl Silver Creek Green Ridge 1.4 (11/1-3/31)
. . . Green Ridge, 13.2 (4/1-8/15)
Morrison Creek Upper Yampa Routt 491 confl Silver Creek | confl Yampa River Blacktail Mtn. 8.1 (8/16-3/31)
4.1 (4/1-6/30)
confl West Prong
South Fork Slater . Routt/ . 1.25 (7/1-7/31)
Creek Little Snake Moffat 4.55 headwaters 2(;;1311 Fork Slater Buck Point 0.65 (8/1-9/15)
1.25 (9/16-3/31)
9.0 (3/15-7/15)
confl West Prong
South Fork Slater Little Snake Routt 1.98 South Fork Slater confl Slater Creek Buck Point 2.0(7/16-8/15)
Creek Creek 0.8 (8/16-10/15)
5.25(10/16-3/14)
West Prong . 4.9 (3/1-7/31)
South Fork Slater | Little Snake &%‘?g ¢ 4.58 headwaters Eggtl' Decker Ditch Buck Point 3.5 (8/1-10/31)
Creek ) 2.5 (11/1-2/29)

. . . . confl Minnie confl Cunningham . 12.2 (5/1-10/31)
Animas River Animas River San Juan 2.58 Gulch Creck Howardsville 9.1 (11/1-4/30)

. . . . confl Cunningham Howardsville, 25.0 (5/1-10/31)
Animas River Animas River San Juan 1.94 Creek confl Arrastra Creek Tronton 13.0 (11/1-4/30)
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STATE OF COLORADO

Colorado Water Conservation Board
Department of Natural Resources

1313 Sherman Street, Room 721

Denver, Colorado 80203

Phone: (303) 866-3441

Fax: (303) 866-4474

www.cwcb.state.co.us

Bill Ritter, Jr.
Governor
NOTICE
Harris D. Sherman
To: Instream Flow Subscription Mailing Lists DNR Executive Director

Subject: Proposed 2010 Instream Flow Appropriations

Jennifer L. Gimbel

Water Divisions 1, 2,4, 5, 6, and 7 Notice CWCR Director
Date: November 12, 2009 Dan McAuliffe
CWCB Deputy Director

This notice complements previous notice, made pursuant to ISF Rule 5¢, which identified the
streams to be considered for instream flow appropriations in 2010. At the January 2010
meeting of the Colorado Water Conservation Board (CWCB), staff may request that the
Board form its intent to appropriate instream flow water rights for the streams listed on the
attached Instream Flow Appropriation List. The attached list contains a description of the
Instream Flow (ISF) Recommendations including water division, stream name, county,
recommending entity, and water district.

Copies of the Instream Flow Stakeholder Recommendations and Appendices submitted into
the Official CWCB Record are available for review by the public during regular business
hours (8:00 a.m. - 5:00 p.m.) at the Colorado Water Conservation Board's Office, located at
1313 Sherman Street, Room 721, Denver, Colorado, 80203. In addition to the CWCB office,
copies of the Instream Flow Stakeholder Recommendations are available on the CWCB
website at

http:/ /cwcb.state.co.us/Stream AndLake/New Appropriations/ISFAppropriationN
otices/2010Proposed Appropriations/

In addition to the above Instream Flow Stakeholder Recommendations and Appendices, staff
may rely on any additional data, exhibits, testimony, or other information submitted by any
party as part of the Official CWCB Record to support its Instream Flow Recommendations.

It should also be noted that:

(a) The Board may change flow amounts of contested ISF appropriations based on
information received during the public notice and comment period.

Water Supply Protection « Watershed Protection & Flood Mitigation ¢ Stream & Lake Protection » Water Supply Planning &

Finance » Water Conservation & Drought Planning * Intrastate Water Management & Development
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(b) Staff will maintain, pursuant to Rule 5e.(3), an ISF Subscription Mailing List for
each water division composed of the names of all persons who have sent notice to the Board
Office that they wish to be included on such list for a particular water division. Any person
desiring to be on the ISF Subscription Mailing List(s) must send notice to the Board Office.

(c) Any meetings held between Staff and members of the public will be open to the
public. Staff may provide Proper Notice prior to any such meetings and may provide notice
to persons on the ISF Subscription Mailing List(s).

(d) Any Notice to Contest must be received at the Board office no later than March
31, 2010, or the first business day thereafter. All Notices of Party status and Contested
Hearing Participant status must be received at the Board office no later than April 30, 2010
or the first business day thereafter.

(e) Staff will announce its Final Staff ISF Recommendation concerning contested
appropriations at the November 2010 Board meeting and will send notice of the Final Staff
Recommendation to all persons on the Contested Hearing Mailing List.

(f) The Board may take final action on any uncontested ISF appropriations at the May
2010 Board meeting.

Should you wish to comment on the proposed Instream Flow Recommendations, you may do
so by writing Jeff Baessler of the Board's staff at the address given above or by sending your
comments by email to (jeffrey.baessler@state.co.us and owen.williams@state.co.us ). It
should be noted that while your appearance at any meeting is welcome, such an appearance is
not necessary for your concerns to be recognized. Staff will take your comments into
account and, if you so request, will present them to the Board in your absence. If you are not
currently on the Board's Instream Flow Subscription Mailing List and you would like to be,
please contact the Board's Office at the address given above.

2010 Instream Flow Appropriation Flow (ISF) Recommendations (November 3, 2009)

Water ) V.Vate.!r
Div Stream County(ies) Recommender(s) | District
(O)
1 Black Hollow Creek Larimer TU 3
2 Baldwin Creek Chaffee CDOW 11
2 Middle Creek Custer/ Pueblo CDOW 15
2 Middle Creek Custer/ Pueblo CDOW 15
4 Little Dominguez Creek Delta, Mesa BLM 40, 42
4 Big Dominguez Creek Delta, Mesa BLM 40, 42
4 Blue Creek (increase) Gunnison BLM 62
4 Willow Creek Gunnison BLM 62
4 Alpine Gulch Hinsdale BLM 62
4 Spring Creek Hinsdale BLM 62



mailto:Jeffrey.baessler@state.co.us
mailto:owen.williams@state.co.us

Hinsdale/

4 Cebolla Creek Gunnison BLM 62
Hinsdale/
4 Cebolla Creek Gunnison BLM 62
4 North Fork Tabaguache Creek Montrose USFS 60
4 Red Canyon Creek Montrose USFS 60
4 San Miguel River Montrose CDOW, BLM 60
4 Tabaguache Creek Montrose USFS 60
4 Tabaguache Creek Montrose BLM 60
4 Tabaguache Creek Montrose BLM 60
4 Cochetopa Creek Saguache BLM 28
4 Cochetopa Creek (increase) Saguache BLM 28
4 East Beaver Creek Saguache BLM 62
5 Colorado River Eagle Eagle County 52,53
5 Colorado River Eagle/Grand CDOW 52,53
5 Colorado River Eagle/Grand CDOW 52,53
6 Indian Creek Jackson BLM 47
6 Wheeler Creek Jackson BLM 47
6 Big Beaver Creek (increase) Rio Blanco BLM 43
6 Grizzly Creek Routt CDOW, TU 54
6 Morrison Creek Routt CDOW 58
CDOW, James
6 Morrison Creek Routt F;riirls;rlljlf)(i q;f;ig 58
Diamond Resources
6 South Fork Slater Creek Routt CDOW, TU 54
6 South Fork Slater Creek Routt CDOW, TU 54
6 West Prong South Fork Slater Creek | Moftat / Routt CDOW, TU 54
6 West Prong South Fork Slater Creek Routt CDOW, TU 54
7 Animas River San Juan BLM 30
7 Animas River San Juan BLM 30

BLM (Bureau of Land Management), CDOW (Colorado Division of Wildlife), and TU
(Trout Unlimited)
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Colorado Water Conservation Board

Department of Natural Resources
1313 Sherman Street, Room 721

Denver, Colorado 80203

Phone: (303) 866-3441

Fax: (303) 866-4474

www.cwcb.state.co.us

Bill Ritter, Jr.
Governor
NOTICE Harris D. Sherman
L. . . DNR Executive Director
To: Instream Flow Subscription Mailing Lists

Jennifer L. Gimbel
. .. CWCB Director
Subject: Proposed 2010 Instream Flow Appropriations
Dan McAuliffe
CWCB Deputy Director

Date: March 17, 2009

Pursuant to ISF Rule 5c¢ of the Rules Concerning the Colorado Instream Flow and Natural
Lake Level Program, this notice identifies the streams to be considered for instream flow
appropriations in 2010. At the January 2010 meeting of the Colorado Water Conservation
Board (CWCB), staff may request that the Board form its intent to appropriate instream
flow water rights for the streams listed on the attached Instream Flow Appropriation List.
The attached list contains a description of the Instream Flow (ISF) Recommendations
including stream name, watershed, county, upper terminus, lower terminus, length, and
USGS quad sheet name(s).

Copies of the Instream Flow Recommendations and Appendices of data submitted into the
Official CWCB Record are available for review by the public during regular business
hours (8:00 a.m. - 5:00 p.m.) at the Colorado Water Conservation Board's Office, located
at 1313 Sherman Street, Room 723, Denver, Colorado, 80203. In addition to the CWCB
office, copies of the Instream Flow and Natural Lake Level Recommendations are
available on the CWCB website.

In addition to the above Instream Flow Recommendations and Appendices, staff may rely
on any additional data, exhibits, testimony, or other information submitted by any party as
part of the Official CWCB Record to support its Instream Flow Recommendations.

It should also be noted that pursuant to the ISF Rules:

(a) The Board may change flow amounts of contested ISF appropriations based on
information received during the public notice and comment period.

(b) Staff will maintain, pursuant to Rule 5e.(3), an ISF Subscription Mailing List for each
water division composed of the names of all persons who have sent notice to the Board
Office that they wish to be included on such list for a particular water division. Any person
desiring to be on the ISF Subscription Mailing List(s) must send notice to the Board Office.

Water Supply Protection « Watershed Protection & Flood Mitigation * Stream & Lake Protection « Water Supply Planning & Finance
Water Conservation & Drought Planning ¢ Intrastate Water Management & Development
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(c) Any meetings held between Staff and members of the public will be open to the public.
Staff may provide Proper Notice prior to any such meetings and may provide notice to
persons on the ISF Subscription Mailing List(s).

(d) Any Notice to Contest must be received at the Board office no later than March 31,
2010, or the first business day thereafter. All Notices of Party status and Contested Hearing
Participant status must be received at the Board office no later than April 30, 2010 or the
first business day thereafter.

(e) Staff will announce its Final Staff ISF Recommendation concerning contested
appropriations at the September 2010 Board meeting and will send notice of the Final Staff
Recommendation to all persons on the Contested Hearing Mailing List.

(f) The Board may take final action on any uncontested ISF appropriations at the May 2010
Board meeting.

Should you wish to comment on the proposed Instream Flow Recommendations, you may
do so by writing Jeff Baessler of the Board's staff at the address given above or by sending
your comments by email to jeffrey.baessler(@state.co.us, owen.williams(@state.co.us, or
rob.viehl@state.co.us. It should be noted that while your appearance at any meeting is
welcome, such an appearance is not necessary for your concerns to be recognized. Staff
will take your comments into account and, if you so request, will present them to the Board
in your absence. If you are not currently on the Board's Instream Flow Subscription
Mailing List and you would like to be, please contact the Board's Office at the address
given above.

Div | Stream Watershed County (Lne:llﬁgl Upper Terminus Lower Terminus Quad Sheet(s)
Boulder County Louisville Louisville
1 Coal Creek St. Vrain Boulder 6.1 Open Space Wastewater Lafavet te,
Boundary Treatment outfall y
Louisville umping station Louisville
1 Coal Creek St. Vrain Boulder 1.7 Wastewater pumping ’
#2 Lafayette
Treatment outfall
1 Black Hollow Cache la Larimer 4.5 headwaters co.nﬂ Poudre Kinikinik
Creek Poudre River
2 Baldwin Creek Arkansas Chaffee 4.6 headwaters confl Chalk Cr St Elmo
Headwaters
. Arkansas confl Verde Beckwith Mt,
2 Gibson Creek Headwaters Custer 2.5 headwaters Creek Electric Pk
. Upper Custer/ confl Ophir Deer Pk, St
2 Middle Creek Arkansas Pueblo 4.7 headwaters Creek Charles Pk
. Upper Custer/ . Beulah Water Deer Pk, St
2 Middle Creek Arkansas Pueblo 6 confl Ophir Creek Works Charles Pk
2 West Beaver Upper Freemont | 7.5 confl Douglas confl East Beaver llzlllgaftl:)lllan’
Creek Arkansas : Gulch Creek
Canyon
Upper confl East Beaver confl Unnamed Big Bull Mtn,
2 Beaver Creek Freemont | 8.9 . Phantom
Arkansas Creek Tributary
Canyon
Mt Big Chief,
East Beaver Upper confl Beaver Big Bull Mtn,
2 Creek Arkansas Freemont | 8.8 confl Gould Creek Creek Phantom
Canyon
Trinchera Pk,
2 Baker Creek Huerfano Huerfano | 1.8 headwaters USFS Boundary
Cucharas Pass




McParty Park,

Bonnett Creek Huerfano Huerfano | 3 headwaters USFS Boundary Cuchara
Chaparral Creek | Huerfano Huerfano | 2.9 headwaters USFS Boundary Cucharas Pass
Dodgeton Creek Huerfano Huerfano | 2.8 headwaters USFS Boundary lé/luccl;a;g Park,
Mill Creek Saguache Saguache | 0.7 USFS Boundary ll;?ithHarence Laughlin Gulch
Big Dominguez Delta/ reaches pending reaches pending
ey Federal
Creek Mesa Federal legislation s 1.
legislation
Little Dominguez Delta/ reaches pending reaches pending
I Federal
Creek Mesa Federal legislation e 1.
legislation
Blue Creek Upper Gunnison | 3.5 confl Little Blue confl Morrow Curecanti
(increase) Gunnison ) Creek Point Reservoir Needle
Willow Creek Upp er Gunnison | 3.6 confl Sugar Creek conl Bh.le Mesa Big Mesa
Gunnison Reservoir
. Upper . confl Henson Redcloud Peak,
Alpine Gulch Gunnison Hinsdale 5.7 headwaters Creek Lake City
. Upper . hdgt Creede Trail | confl with Cebolla .
Spring Creek Gunnison Hinsdale 33 Ditch Creek Mineral Mtn.
. . Cannibal
Cebolla Creek Uppel: Hmsd.ale/ 10.1 confl Brush Creek confl Spring Plateau, Mineral
Gunnison Gunnison Creek Mntn
Upper Hinsdale/ confl Spring Mineral Mtn.,
Cebolla Creek Gunnison Gunnison 10.8 Creek USGS gage Rudolph Hill
North Fork . .
Tabeguache San Miguel Montrose | 9 headwaters confl Tabeguache Sti'lrvatlo.n Point,
Creek Wind Point
Creek
Red Canyon . confl Horsefly Antone Spring,
Creek San Miguel Montrose | 6 headwaters Creek Sanborn Park
. Uravan, Red
San Miguel River | San Miguel Montrose | 16.5 confl Calamity co.nﬂ Dolores Canyon, Davis
Draw River
Mesa
Ute, Starvation
Tabeguache . . Forest Service Point, Big
Creek San Miguel Montrose | 11 unnamed trib Boundary Bucktail Cr,
Nucla
Tabeguache . confl Fortyseven hdgt Templeton
Creek San Miguel Montrose | 5.4 Creek Ditch Nucla
Tabeguache . hdgt Templeton confl San Miguel
Creek San Miguel Montrose | 9.7 Ditch River Nucla, Uravan
s confl Nutras confl Pauline EIk Park, Cold
Cochetopa Creek | Tomichi Saguache | 9 Creek Creek Spring Park
Cochetopa Creek C . . hdgt South Sawtooth Mtn.,
(increase) Tomichi Saguache | 10 confl Alkali Creek Krueger Ditch Signal Peak
East Beaver Upper confl South Sawttooth'Mtn.,
. Saguache | 6.3 headwaters Spring Hill
Creek Gunnison Beaver Creek
Creek
Dotsero,
Sugarloaf Mtn.,
Burns South,
Colorado River Colorado Eagle 40 Eflgle/Grand Co. confl Eagle River | Burns North,
Headwaters Line .
Blue Hill,
McCoy, State
Bridge
Kremmling,
. Colorado Eagle / . . . Radium,
Colorado River Headwaters Grand 23.7 confl Blue River confl Piney River McCoy, State
Bridge
. Colorado . . . State Bridge,
Colorado River Headwaters Eagle 45.8 confl Piney River confl Eagle River Wolcott
Eagle River Eagle Eagle 3.8 confl Cross Creek | confl Gore Creek | Minturn
(increase)
Indian Creek North Platte | Jackson 7.7 headwaters hdgt West Spicer Peak,




Headwaters Arapahoe Feeder | Whiteley Peak
Ditch 2
North Fork North | North Platte Jackson 75 headwaters headgate Little gzstizcll’l:;l:: ake,
Platte River Headwaters : Nellie Ditch Pearl
Colorado-
South Fork Big Upper North confl Wheeler .
Creek Platte Jackson 1.9 Creek Wyorfnng Pearl
stateline
Upper North confl South Fork Independence
Wheeler Creek Platte Jackson 4.8 headwaters Big Creek Mtn., Pearl
Big Beaver Creek . Rio confl East Beaver | Fawn Cr.,
(increase) Upper White Blanco 3.9 confl Allen Creek Creek Sawmill Mtn.
Moeller Creek Upper White gllgnco 3.5 headwaters confl Fawn Creek | Fawn Creek
. . . Barcus Creek
Piceance Creek | Liceance- | Rio 7.7 confl with Dry confl White River | SE, White River
Yellow Blanco Fork City
Piceance- Rio Springs in NWNE Barcus Cr.,
Yellow Creek Yellow Blanco 11.8 S12, TIN R98W, confl White R Barcus Cr SE,
6PM Rough Gulch,
Grizzly Creek Little Snake Routt 2.9 co.nﬂ Unnamed USFS Boundary Bears Ears Peak
tributary
Morrison Creek Upper Routt 5 confl Muddy confl Silver Creek | Green Ridge
Yampa Creek
. Upper . confl Yampa Green Ridge,
Morrison Creek Yampa Routt 4.5 confl Silver Creek River Blacktail Min
. Upper hdgt Dequine confl Yampa Green Ridge,
Morrison Creek | y31na Routt 4.5 Ditch Alt Pt 1 River Blacktail Mtn
South Fork Slater . Moffat/ confl WP South .
Creek Little Snake Routt 3.8 headwaters Fork Slater Creek Buck Point
South Fork Slater . confl WP South confl Slater .
Creek Little Snake Routt 1.9 Fork Slater Creek | Creek Buck Point
West Prong South . Moffat / . .
Fork Slater Creek Little Snake Routt 4.6 headwaters Decker Ditch Buck Point
West Prong South . . confl South Fork .
Fork Slater Creek Little Snake Routt 1 hdgt Decker Ditch Slater Creek Buck Point
: A confl
Animas River Afumas San Juan | 2.6 confl Minnie Cunningham Howardsville
River Gulch
Creek
. . Animas confl Cunningham | confl Arrastra Howardsville,
Animas River . San Juan | 2
River Creek Creek Ironton
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Exhibit 11

Viehl, Rob

From: rob.viehl@state.co.us

Sent: Wednesday, July 29, 2009 3:00 PM
To: Viehl, Rob

Subject: ISF Public Meeting

Attachments: ATT200413.dat

W

Col

- T

orado-Water

Conservation. Board™

Manage Colorado’s Water for Present a

PUBLIC MEETING NOTICE

The Stream and Lake Protection Section of the Colorado Water Conservation Board is giving a presentation
at the Routt County Commissioner meeting to discuss recommendations received for potential Division 6
Instream Flow appropriations in 2010. These streams include: Big Beaver Creek, Grizzly Creek, Indian
Creek, Moeller Creek, Morrison Creek, North Fork North Platte River, Piceance Creek, South Fork Big Creek,
South Fork Slater Creek, West Prong South Fork Slater Creek, Wheeler Creek, and Yellow Creek. The
Stream and Lake Protection staff will provide a brief presentation on the ISF program as a background for
discussion. For additional information on these segments, please visit the CWCB’s website at:
http://cwcb.state.co.us/StreamAndLake/NewAppropriations/ISFAppropriationNotices/2010ProposedAppropri

ations/2010Appropriations.htm

The meeting will take place at 11:00 a.m. on August 4", 2009, and will be held in the Routt County
Courthouse Commissioners’ hearing room, 522 Lincoln Avenue on the 3™ floor, Steamboat Springs.
Questions about new appropriations may be directed to Jeff Baessler at 303-866-3441 ext 3202 or

Jeffrey.Baessler@state.co.us

Please access the CWCB/IBCC Insider on the CWCB or IBCC websites to manage your account, including
changing your default password, editing your contact data, updating your registration to the various public

subscription lists, and deleting your account.

If you believe that you received this email in error, or the content is not correct, please reply to this email

with specifics.
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