Stream: Beaver Creek

Executive Summary

Water Division: 6
Water District: 56
CDOW#: 19124
CWCB ID#: 06/06/A-011

Segment:

Upper Terminus: 2 Bar Creek

Latitude: 40d56'06.8"N Longitude: 108d58'02.48"W
UTM North: 4539149.895 UTM East: 165974.661

SE1/4, SW1/4, Sctn3, T11N, R103W

1504 ft E of the W Section Line, 98 ft, N of the S Section Line

Lower Terminus: Utah Border

Latitude: 40d54'40.75"N Longitude: 109d02'57.47"W
UTM North: 4536812.186  UTM East: 158951.006
NW1/4, SW1/4, Sctnl3, T11N, R104W

0 ft E of the W Section Line, 2021 ft, N of the S Section Line

Counties: Moffat

Length: 5.35 miles

USGS Quad(s): Beaver Basin, Willow Creek Butte

ISF Appropriation: 1.8 cfs (May 1 to October 31), 1.1 cfs (November 1 to April 30)
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Summary

The information contained in this report and the associated instream flow file folder forms the
basis for the 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
51.

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 Bureau of Land Management (BLM) recommended this segment of Beaver Creek
to the CWCB for inclusion into the Instream Flow Program. Beaver 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.

The BLM is forwarding this recommendation to the CWCB for multiple reasons. The stream
supports brook trout in the lower portion of the reach and Colorado River Cutthroat Trout in the
upper portion of the reach. BLM’s wildlife management policy is to establish alternative means



of protecting the habitat of sensitive species to prevent the listing of species under the
Endangered Species Act. In addition, the stream reach flows through BLM’s West Cold Spring
Wilderness Study Area and BLM is interested in maintaining the pristine character of the creek.
Despite the roadless character of the reach, there is still potential for the reach to be dewatered,
because the reach is located midstream and private lands are located upstream. Finally, the creek
supports a healthy and diverse riparian community.

Beaver Creek is approximately 14.5 miles long. It begins on the south flank of Middle Mountain
at an elevation of approximately 9200 feet and terminates at the confluence with the Green River
at an elevation of 5,400 feet. Approximately one mile of the creek flows through the State of
Utah. Of the 5.35 mile segment addressed by this report, approximately 96% of the segment, or
5.1 miles, is located on public lands, while the remainder of the segment, 0.25 miles, is located
on private lands. Beaver Creek is located within Moffat County. The total drainage area of the
river is approximately 44.17 square miles. Beaver Creek generally flows in a southerly
direction.

The CWCB holds an existing instream flow water right on Beaver Creek downstream from the
segment recommended in this report. The existing instream flow water right begins at the Utah-
Colorado border and extends 4.7 miles downstream to the headgate of the Jarvee Ditch. The
instream flow right for this reach holds a 1992 priority for 3.25 cubic feet per second from April
1 through August 31, and 2.0 cfs from September 1 through March 31.

The subject of this report is a segment of the Beaver Creek beginning at the confluence with 2
Bar Creek and extending downstream to the Utah-Colorado border. The proposed segment is
located north of Brown’s Park National Wildlife Refuge and Dinosaur National Park. The staff
has received one recommendation for this segment from the BLM. The recommendation for this
segment is discussed below.

Instream Flow Recommendation(s)

The BLM has recommended 1.8 cfs, summer, and 1.1 cfs, winter, based on its data collection
efforts (see Table 1 and Appendix A). The modeling results from this survey effort are within
the confidence interval produced by the R2ZCROSS model.

Land Status Review

Total Length Land Ownership
Upper Terminus Lower Terminus (miles) % Private % Public
2 Bar Creek Utah Border 5.35 4% 96%

79% of the public lands are owned by the BLM and 17% of the public lands are owned by the
CDOW.

Biological and Field Survey Data

The BLM and CDOW have conducted field surveys of the fishery resources on this stream and
have found a natural environment that can be preserved. As reported in the letter from BLM to
the CWCB “Beaver Creek is classified as a small, high gradient stream with a stable channel and
large substrate. Cover, woody debris, water temperatures, and aquatic insect density are excellent




for supporting salmonid populations. Fishery surveys indicate the stream environment supports
self-sustaining populations of mottled sculpin, brook trout, and Colorado River Cutthroat Trout.”
(See Fish Survey in Appendix B).

Field Survey Data

BLM staff used the RZCROSS 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. Appendix B contains copies of field
data collected for this proposed segment.

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 BLM 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 the stream, two 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, 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.

Table 1: Data

Party Date Q 250%-40% Summer (3/3) Winter (2/3)
BLM 09/04/2003 1.08 0.4-2.7 1.9 0.9
BLM 09/04/2003 1.69 0.7-4.2 1.7 1.3

BLM = Bureau of Land Management DOW = Division of Wildlife

(1) Predicted flow outside of the accuracy range of Manning’s Equation. ? = Criteria never met in RZPRUDEN Staging Table.
* Estimated Flow based on a calculated D* value of 0.55.

Biologic Flow Recommendation

The summer flow recommendation, which met 3 of 3 criteria and is within the accuracy range of
the R2ZCROSS model is 1.8 cfs. (See Table 1). The winter flow recommendation, which met 2
of 3 criteria and is within the accuracy range of the R2ZCROSS model range is 1.1 cfs (See Table
1). These recommendations were derived by averaging the results of the two cross sections.




Hydrologic Data

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. Because there are no existing stream gages on Beaver Creek or
similar watersheds in the region, the next best approach is to use a regional equation that
estimates annual flow characteristics. The USGS has developed regional equations (Estimation
of Natural Streamflow Characteristics in Western Colorado, Water Resources Investigations
Report 85-4086, 1985) that apply to Beaver Creek based on basin drainage area, mean annual
precipitation, mean basin elevation, and mean basin slope. The total drainage area of Beaver
Creek is approximately 44.17 square miles.

For this reach, the synthetic hydrograph shows that the summer flow recommendation of 1.9 cfs
is available only from April 1 to August 31, and the winter flow recommendation of 1.1 cfs is
available from September 1 to March 31. Table 2 below displays the estimated average monthly
stream flow in Beaver Creek.

Table 2: Estimated Stream Flow in Beaver Creek
nov | dec | jan | feb | mar | apr | may | jun | jul | aug | sep | oct
cfs | 2.67 | 24 | 225]2.67 | 573 | 6.78 | 10.62 | 19.65 | 425 | 2.31 | 1.99 | 2.91

Estimated Stream Flow on Beaver Creek
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Existing Water Right Information

Staff has analyzed the water rights tabulation and consulted with the Division Engineer’s Office
(DEO) to identify any potential water availability problems. Records indicate that there are no
surface water diversions located within this reach of Beaver Creek. According to the DEO, there
is usually sufficient water available within this stream reach to satisfy the recommended instream
flow amount. Based on this analysis, staff has determined that water is available for



appropriation on Beaver Creek, from 2 Bar Creek to the Utah border, to preserve the natural
environment to a reasonable degree without limiting or foreclosing the exercise of valid existing
water rights.
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CWCB Staff’s Instream Flow Recommendation
Based on the BLM recommendation, staff recommends the Board form its intent to appropriate
on the following stream reach:

Stream Name: Beaver Creek

Segment:

Upper Terminus: 2 Bar Creek

Latitude: 40d56'06.8"N Longitude: 108d58'02.48"W
UTM North: 4539149.895 UTM East: 165974.661

SE1/4, SW1/4, Sctn3, T1IN, R103W, 6" PM

1504 ft E of the W Section Line, 98 ft, N of the S Section Line

Lower Terminus: Utah Border

Latitude: 40d54'40.75"N Longitude: 109d02'57.47"W
UTM North: 4536812.186  UTM East: 158951.006
NW1/4, SW1/4, Sctn13, T1IN, R104W, 6" PM

0 ft E of the W Section Line, 2021 ft, N of the S Section Line

Counties: Moffat

Length: 5.35 miles

USGS Quad(s): Beaver Basin, Willow Creek Butte

ISF Appropriation: 1.8 cfs (May 1 to October 31), 1.1 cfs (November 1 to April 30)



APPENDIX - A
ISF Recommendation
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DEC 1 4 2005

Mr. Dan Memman

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

Dear Mr Mernman:

The Burcau of Lund Management (BLM) 1s writing this letter to formally communicate its instreum
flow recommendation for Beaver Creck, located 1n Water Division 6.

Location and Land Status. Beaver Creek is tributary to the Green River near the Colorado-Utah
border in Brown's Park. This rccommendation covers the stream reach beginning at the confluence
with 2 Bar Creck and extends downstream to the Colorado-Utah border. Approximately 96% of the
5.35- mile reach s federally owned. while the remaining 4% is pnvately ownced.

Biological Summary. Beaver Creek 1s clussified as a small, high gradient stream with a stable
channel and large substrate. Cover, woody debuis, water temperatures, and aquatic insect density are
cxcellent for supporting salmonid populations. Fishery surveys indicate the stream environment
supports self-sustning populations of mottled sculpin. brook trout. and Colorado River Cutthroat
Trout. The ripanan community 1s vigorous and diverse, providing sufficient cover for maintaining
water temperatures suitable for sulmonids cven during low flow. high temperature periods.

R2Cross Analysis. BLM's data analysts, coordinated with the Division of Wildlife, indicates that
the following tlows are needed to protect the fishery and natural environment to a reasonable degree.

1.8 cubic feet per second is recommended tor the high temperature period from May | to
October 31. This rccommendation 1s dnven by the average velocity enteria and wetted
perimeter critena. Many portions of this reach have large substrate, and 1t 1s important to
provide adequate velocity and physical habitat in ths type of environment for fish Spawning
and incubation of eggs.  Protecting flows duning this ime perod 1s also important for
recharging the alluvial aquifer. which discharges water to the stream and maintams flow levels
duning later summer.

I.1 cubic feet per second 1s recommended trom November 1 through April 30 This
recommendation 1s driven by the average depth critena. This flow rate will allow fish to
survive in pools, provide sufficient physical habitat in niffles between pools. and will prevent
the nparian environment from being senously stressed.



Water Availability. BLM 1s not aware of any decrced water nghts within this reach. However,
there are three decreed ditches located upstream on a tributary to Beaver Creek catled Skeltcher
Creek. These ditches inciude Corral Ditch #1 and Allen Diches 1 and 2. In addition, there are
numerous small reservoirs and spring developments located 1n the watersheds that feed Beaver Creek.

BI.M 15 not aware of any historic gaging information for this creek  As an altermative, BLM
recommends that the CWCB compare the size of this watershed with the watershed that feeds USGS
Guge 09235450, Vermilhon Creek at Ink Springs Ranch. When using the Vermihon Creek gage.
adjustments must be made for diversions located upstrcam.  Another indication of water avalabihty
would be diversion records for ditches located downstream in Brown's Purk National Wildlife
Refuge.

Relationship to Management Plans. This stream rcach flows through BLM's West Cold Spring
Wilderness Study Arca and accordingly. BLM 15 interested 1in maintaining the pristine character of the
creek.  Despite the roadless character of the reach. there is still potential for the reach to be
dewatercd. because the reach is located midstream and private lands are located upstream.  This
fishery has been maintained because of the remote location of the creek and very low hishing pressure.
In uddition the creel: ic a recreanonal resource for individuals who traverse the wildemese study area

via the tranl that parallels the creek.

‘The BLM requests that the Board recogmize that this reccommendation 1s based only upon the
minimum flows necessary to support cold-water fishery valucs. BLM may wish to work with the
Board and/or through the Colorado water nghts system to appropnate flows to opumally protect tish
vatues und to protect other water-dependent values specified in BLM resource management plans.

Data sheets, R2Cross output, fishery survey information, and photographs of the cross section are
enclosed to support this recommendation. We thank both the Division of Wildlite and the Water

Conscrvation Board for their cooperation n this eftort.

If you have any questions regarding our instrcam flow recommendation, please contact Roy Smith at
303-239-3940.

Smcere

i /s/LindaM. Anafia

Linda nahia
Deputy State Director
Resources and Fire

4 Enclosures

c¢: John Husband, Little Snuke Ficld Office
Ole Olsen. Little Snake Field Oftice
Dawvid Blackstun, Little Snake Field Office
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¢ COLORADO WATER CONSER VATION BOARD *

* INSTREAM FLOW 7 NATURAL LAKE LEVEL PROGRAM
*  STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION
e —

STREAM NAME Beaver Creek

X5 LOCATION 300 ft upstream from CO - Utah border
XS NUMBER 2
DATE 9/}
OBSERVERS Simth, Roberts, McClaun
1/4 SEC SW
SECTION 13
TWp ILN
RANGE 104
PM Sth
COUNTY Moffa
WATERSHED Greeo
DIVISION []
DOW CODE 19124
L'SGS MAP Willow Creek Buiee 7.9 quad
USFS MAP
SUPPLEMENTAL DATA v+ NOTE, ***
S t——— Leave TAPE WT and TENSION
ot defaults for data collected
TAPE WT 00001 with 2 survey level and rod
TENSION 9
CHANNEL PROFILE DATA
| L ——T T
SLOPE 004518
INPUT DATA CHECKED BY . DATE
ASSIGNED TO P .. DATE
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STREAM NAME
XS LOCATION
X5 NUMBER

Beaver Creek,

300 1. upstream trom CO - Uth border
2

WATER LINE COMPARISON TABLE

EJ ATER
INE

529
331
533
535
537
539
541
543
345
547
549
3%
5351
552
333
554
555
5.3
557
£t
339
56l
563
565
5.67
5 6%
s
3Ty
575
m
579

MEAS COMP AREA

AREA AREA ERROR
1.54 365 136 0%
154 L 125 DO
|34 1% 113 0%
154 2 102 0%
154 195 81 0%
134 218 20.50%
154 262 £9 30%
154 246 59 W
154 2) 43 0%
| 54 214 18 60
154 193 18 60%
154 19 23 60%
154 183 18 0%
154 175 13 30%
[ 54 1¢8 9 0%
| 54 161 4 0%
154 154 £010%
154 147 -4 5%
154 14 4 30%
HA S i3 i
154 128 17 30%
154 115 13 60%
154 103 -3 X0
154 o9 39 0%
154 {].7) 45 90%
is4 075 31 50%
154 067 36 0%
194 059 £ 50%
154 053 66 00%
I 54 Q45 =10 2%
154 0« 74 30%

WAIERLINE AT ZERQ

AREA ERROR » 553

ud

PROOQF SHEET
INFLT DATA # DATA POINTS=
FFATU'R.IE VERT WATER
DIST DEPTH  DEPTH
s 0 a8 0
G 17 49 0
4 jaz 0
6 M Q
w &6 353 0
R 7 552 0
15 562 005
T8 362 0ol
31 564 o1
4 574 012
87 56 005
9 54 o4
g3 59 04
96 572 018
99 568 Q1
102 562 00s
1058 562 oos
103 5% 072
111 586 o3
1na 598 Q4s
n? (4 Q5
12 s 0d
123 598 045
126 584 03
129 596 04
132 386 0}
136 563 015
w 139 556 Q
S&G ) aqm 0

VEL

(=2 =T = = T = =

om
007

ot
021
o4
oo

004

013
oo
0217
013
0er
022
ocs

169

TAPETO



STREAM NAME.
XS LOCATION
X5 NUMBER
INFUT DATA
r’EATU'RI.
DIST
s 0
G 17
4
6
w 66
R 7
75
7%
L 3]
g4
87
9
93
96
99
102
105
108
1
s
1z
12
12
126
129
132
136
w 139
S&G 16

TOTALS —

—

Beaver Creeh
300 fu upatresm from CO - Utah border
2

# DATA POINT S=

VERT WATER

DEPTH DEPTH
8 0
49 0
502 0
SM 0
555 0
552 [1}
562 Q03
562 003
Sed 01
ST 02
58 003
I o4
596 04
iMn 013
568 al
362 oo
562 00s
574 02
586 [1K]
IvE 043
602 o5
192 04
59t Qds
184 (18]
196 04
586 03
568 015
56 ¢
4 1]

[= I = =)

el

29 YALUES COMPUTED FROM RAW FIELD DATA
WETTED WATER
PERIM  DEPTH

SO0 0O0O0

asl
03

o3
oy
043
03
03

{R]]
03
032
032
o
03
032
oM
033
o
o
ou
o032

743

AREA
{Am)

Q
(Qwm?

ooocooQ
_uoaosooooooo
-—-= =]
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Willow Creek Butte Quadrangle, Moffat County, 7 1/2 mitute, 1:24,000
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GTREAM NAME- geqvcr : \ k

BEQINNING OF MEASUREMENT | EDOE OF WATER LOOKING DOWNSTREAM

0.0 AT BTAKE]
S| sane ' ‘Owtance - wadth Tota!
g grtwm(tgll From M vertical
w| Waterima () Intial Deoth From
ol Rock (R Point Tapa/ina:
w “m )

LS 0.0 3.35
& ' 3.71%
Zz a5
H. 02
H.z2
4.89
4.2

) 4195

L
o

w

AANeeeale

H.5%
.2

o.M

~

R D

-

T YA
U 60
i, 6%
. U o

S oD oww P AN
-o-qQZ_mu:NJfNO.JJZ—QOO

WP

N=6 30

O E
!...)N

4.
e B
- 2.

b,
— T 3. -
[
TOtaLs *r ' 4 : ,}:} _‘..mh;_,..

H4SO:
4, @mwzs

VES

g
Y8R 0,25

4. 4% 0,15 i
U OOST e e

27 (;D

0
53

AR "l"':-*l Lo

AT PERFORM 4
End ot Maasu,gmenr | Time l, m:yJGago R&.,, - Ol' IQLCUL 1ONS PERFO EDB

Water
Depth
)

&

0. 05
0,20
O 25
©,720

O 1S
0,3
0,25
0,15

o o 2y
0, %c

0,35

S35 "

" DISCHARGE/CROSS SECTION NOTES"

CROSS-SECTION NO

Lol e

oATE —‘{‘o;l SH;ET _L of __‘

LEFT / RIGHT |G,.ge Read:ing Qllu ITIME ” |..< fwm

Depth Revolutions

of
Obagr-
vation

[}

0,65 «

i

-h.“:
ﬁa» ﬁ"l*#vy’

e AT
L ALAAL Nt

-

P

i

-t

_——— e e
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I CALCULATIONS CHECKED BY
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. COLORADO WATER CONSERVATION BOARD .
* INSTREAM FLOW / NATURAL LAXE LEVEL PROGRAM
®  STREAM CROSM-SECTION AND FLOW ANALYSIS .

LOCATION INFORM ATION
e ——

STREAM NAME Beawer Crock

X5 LOCATION 300 ft upstresm from CO - Utah bovder

X§ NUMBER 1

DATE 914003

OBSERVERS Sruth, Roterty, and McClun

1/4 SEC 5w

SECTION 13

TWP 1IN

RANGE 104W

PM &th

COUNTY Moffau

WATERSHED Green

DTVISION 6

DOW CODE 19124

USGS MAP Willow Creek Bune

USFS MAFP

SUPPLEMENTAL DATA *¢4 NOTE »**

T S—r — Leave TAPE WT and TENSION
&t defauhs for data collecied

TAPE WT 0000] with & survey level and rod

TENSION 99999

CHANNLL PROFILE DATA

SLOPE 00154
INFUT DATA CHRECKED BY .o DATE
ASSIGNLD TO . DATE



STREAM NAME Besver Croek
X5 LOCAT [ON

300t upstream from CO - Utsh barder
1

XS NUMBER
SUMMARY SHEET
MEASURED FLOW { Qo = 108 ch RECOMMENDED INSTREAM FLOW
CALCULATED ALOW (Gt 108 ofs J— .
{Quo-Q ¥xn * 100 = 04 %
FLOW (CFS) PERIOD
MEASURED WATERLINE (Wlm)= 41 h ——
CALCULATED WATERLINE (Wl )w ene .
(WLD- WL VWl * 100 w 01 % O-?? w rte
MAX MEASURED DEFTH (Din)= 035 & /, ?4 Surmme
MAX CALCULATED DEPTH (Tx = 047t
D Dx YD, * 100 149 %
MFAN YELOCITY = 03] fisex
MANNING'S Na oI
SLOPE 00364 A
4*Quan 04 ch
25 Qua 1Tt
RATIONALE FOR RECOMMENDATION
RECOMMENDATION BY AGENCY . . . ., | DATE
CWCB REVIEW BY . LATE

Beaver Creek
CNOM BOCTEN OATA ANALTBG

OFTANCE FPOA STAML {FTY

1. Crasrwrut S0 B Cospsas P Lhe l

./-'—.



Beaver Creel
300 ft. upstream fram CO - Utah border

*GL* = homeat Grasslnr el valon comected (oo sag

STREAM NAME
XS LOCATION
XS NUMBER
STAGING TABLF,
DIST TO TOP
I WATER WIDTH
{Fm {rn
I 1016
i M
L ¥ 1) "1
“GL* LK1 845
3% 177
40! 599
406 67
411 651
416 631
421 .12
426 bEL)
43 51
43 %4
4 4] 438
SWLY 44 436
451 4
436 b2 )
486 175
464 oy
47 0y
476 om
i
f) 0.2 Jd

-2) Lo Z‘ we

2 !

AVG MAX WETTED PERCENT

DEPTH DEPTH AREA PERIM WFET PERIM

"N (FTt (SO FN (L3 p] (%)
051 1 3n 107 100 00%
os 097 491 10 27 6 00%
048 092 444 961 89 80%
047 0g? 4 894 8} 509
048 082 139 824 77T 00%
04 an in T4 69 50%
043 on 238 71 &6 6%
oW 067 255 691 64 5%
033 062 28 LY. ] 61 50%
LA 057 192 LX) 60 40%
027 0352 162 624 53 0%
on 047 133 602 5630%
0.22 042 1907 512 47 g0%
013 aw o8 43} 43 0%
¢l on a6l 46 43 00%
01 027 o4 421 39 40%
008 o on RY 7] 28 20%
006 [ on 19 T80
o0 012 004 107 10 00
003 [ 001 n4? 10N
o0 002 [ 008 070%

C ritevia

O.7 cfs

\

)1

0.9 c‘Fs

—-\-f—- 3 /.?é C.')CS

~—

*WI.* o Wastruhe corrected for vananoms 1o field mesnoed waser surface elevahons md sae

DR

RADIUS

FT
049
048
048
045
[0
04}

04
oM
o»n
03

028
on
o2l
o1?
o
009
o7
006
o
nm
ot

F.OW
(CFS)
T19
665
L3 1)
e
451
409

AYG

VELOCITY
(FT/SEC:

138
136
133
13
128
12?
121
114
107
[l
09
08]
078
069
ass
046
039
[PE))
025
e

0o

o.4

Qauje
2.7 c.f\s



STREAM NAME
XS LOCATION
XS NUMBER

Beaver Creek
300 fi. upmream from CO - Utal bovder

WATLR LINE COMPARISON TABLE

mm MEAS
\E AREA AREA ERROR

407
409
411
41)
413
£17
419
4.2
+8
425
a7
L ]
9
43
4
412
43
L)
435
4%
4.3
.39
L4
44)
445
[ ¥}
YL
451
4.5
455
4357

133
133
13}
133
13}
13}
1N
13}
133
13
133
133
133
13
133
133
133
13
13}
'n
133
13
B3
13
(]
133
[R2}
133
{3
I
133

WATFRLINE AT ZERO

AREA ERROR =

COoOMP AREA
13} 113 00%
1469 103 00%
136 93 10%
243 83 40%
PR 73 0%
218 &4 1%
205 54 80%
1.93 45 50%
181 36.0%
169 7 3%
157 18 30%
151 13 90%
145 9.50%
14 5 10%
134 030%
128 -3 0%
123 -7 0%
117 -1 60%
112 -15 30%
1ot 1o noe
10} 22 60%
093 29 0%
o84 36 0%
075 -4} 0%
066 50 \0%
057 56 50%
049 63 1%
04 49 50%
on 75 40%
0% 80 60%
a2 34 90%

4312

INPUT DATA

F*™™ oise

PROOF SHEET
8 DATA FOINTS=
VERT WATER
DEPTH DEPTH VEL
LR ] ] 1]
378 0 [+
395 0 [«
402 Q o
432 0 0
431 003 o
452 02 0
456 [ird] 0
453 02 074
456 0 I
438 01 134
4862 a3 i85
54 03 122
46 ou ame
M o< on
46 ('R ] 104
63 0)s 103
64 035 102
478 1531 0
.o LT LS 3
448 015 059
4M 00s 028
4132 ¢ 0
s 0 0
151 0 0
TOTALS

T

5B o

017
009
Q06
oI

011
en
o0é
[FXr)

003

TAPE. TO
WATER

a3

43}
432
42¢
415
L3 2]
4]
433
429
423
a3
433
429

e ——



STREAM NAMEF
XS LOCATION
XS NUMBER

INPUT DATA

I'ﬁa.»\'run.i;
DIST

w

Beaver Creek
300 ft upstream from CO - Utah boeder
1

8 DATA POINTS=

VERT WATER

DEPTH DEFTH VEL
LR L 0 4
b1 ) 0 o
388 o [}
402 0 0
412 0 0
438 005 [}
452 02 0
456 02 [}
45 02 0%
456 025 t
438 03 134
462 03 185
434 02 122
46 02 0w
474 04 091
46 03 105
88 035 103
444 0235 102
478 055 03s
a3ie nx om
443 Q15 059
M 0o 028
432 o ¢
35 ) 0
258 ¢ [

25 VALUES COMPUTED FROM RAW FIELD DATA

WETTED
PERIM

WATER
DEPTH

Max )

Maungen =

ARBA
{Am)

Q
O}

ooo

01277

G

CELL
000%
000%
000%



SH LT e
‘riuua .’7 ?1’ T ST :
o R " UENGTH FREOUENCY RECORD (CM)
[T LTV e eI ...; BRI . -. . SUURCI P T,
0 2 4|6 3 10 .2 14 26 8. 0 2. .26 |26 28 330 32 36313 W0 & 4 «4|a %
SPECTES 4 4 4|4 4.4 4. 4 4 3 a4 4 4| v v r S S O D | PO
T2 4 678 1000214 16 13 0. 2 i4 6|23 0 I 36|36 38 40 42 &4 4 & | 0 UP
BRK I ,.."_-"_ s . _ | i - " |
MTS ...,--_o-on_,go._o... . : I . I |
_' . .: . - . . | l', . "t '
L | N |
N A - I
o | | I |
- { TR T I IR I |
R B | |
- b I | I
) - ' SUMMARY INFORMATION
r— ——— il
. NO. FISH AVG. LENGTH AVG. WEIGHT % TOTAL | BIOMASS. DENSITY
SPECIES CAUGHT ~LENGTH RANGE ~ ~ WEIGHT RANGE ~ CATCH | TbiAces NoJAcre Coaf, [m.
: : (o)) (CMVD) {Grams) (Grams)
BRI & 13. 19.9-128 343 | g-£2 25 4 8.4 _600
MTS K4 7 4324 7. -21 75 3. ¢ |.§00

L ToS - :3::

CDOW STREAM SURVEY (1991 REVISION)
LEVEL 2: FIELD SURVEY SUMMARY C:Jq v:

STREAH: Reavewr Cn SECs: — WATER CODE: coow REGION: A/

SURVEYORS: T-m Aevetiey  Diiidd Smidi DATE OF STRVEY: 4 Seo%. 03
: .

SURVEY LOCATION:T =7 s ELEVATION: STATION #: i

UTM ZONE: [ UM X: 664727 UTM Y: “/§3 1135
LOCATION DESCRIPTION: A4t ec.d o€ recd new Cany o RPN

STREAM FLOW PROFILE (Y or N): Y IF YES-DATE AND wPE A Sqmc 0 3 Rﬂ@osS
HABITAT EVAILUATION (Y or N): A IF YES-DATE AND TYPE —
WATER CHEMISTRY ANALYSIS (Y or N): A/ _ IF YES-ATTACH SEPARATE ANALYSIS SHEET

FISH PRESENT (Y or N):_Y  POP. EST. METHOD: STATION LENGTH: _{QO ___(FEET)
AVG. WIDTH: 4 (FEET) . TOTAL STATION AREA: «Oli (ACRES)
FLOW (CFS) AT TIME OF SURVEY: 4 ol METHOD: Ylwe Ae B‘kmv

LIMITING FACTORS TO FISHERY: 4 11. 84

coments: Al Lrl Au(#tyﬁ—mmLMW

-

| |

I J |

t I | |
I | [ [
| | I |
l l I |
! I | |
| | [ l
| I [ [
! I | i



4

COLORADODIVISION OF WILDLIFE Pﬂpg of 2

Leagth-Weight Data File
Stream Name &Ucr ?abt/( Sﬁ,wm Date "I"Q.p{»03
Ger Sleotro Shoo Kow Eflonn____— Station No. __ ‘L
i B e )me MG e we
BRE 16T &I § MTs 4.3 |
1 LS 62 FE v A6 i
n s 3¢ 1 |
3.9 24 ] I
R T
. ¢s g9 1
Mrs 1y 2t 1 -
n g:q ?-!
i gigyo -
o 10 ]
v aq¢ 49 |
. a5 g 1
« g9 q |
o 6 .5 | -
v 4.2 s | : \
o 8".65 ' o !__ — .
VAR | -—
v a0 ¥ |
oG T
vl e
n 7.6 5 1
" 7?7 & 1




o~
P) FIELD DATA (\*
FOR

INSTREAM FLOW DETERMINATIONS

© COLORADO WATER
A AT o LOCATION INFORMATION

STREAM NAME: ged\er Owk
CROSS-SECTION LOCATION %o p# upSﬁPOM,m &J'Qa—- u‘a‘\__ bof*def"

o G4 3| = R Smith, G. (Zeberts. T McClain
ég%lﬁnmou |:.5£cno~. éb\.) lszcnon 'glrow.usrup “@S IRANGE )OVEW Qdi‘-'

COUNTY H og::uH' WATERSHED. G WATEA DIVISION b | COW WATER CODE lqlz.‘,
I"m INR l\ow Creek (hude Colo~Udak '7,91

CROSS-SECTION NO

N

SUPPLEMENTAL DATA

SAG TAPE SECTION SAME AS METER TYPE:
! TiSChARGE 3ECTrOMN YES MO ! Ma. f‘-‘ﬂ NMe (*J-‘ VR8s

I METER NUMBER |0ATE RATED

SUWBY€B s..uwuyec'

|CALIBISPIN - __ sec. FAPE WEIGHT e IbasTOON TAPE TENSION. e

CHANNEL BED u-‘rsm SIZE rANGE |m o or E@{) I NUMBER OF PHOTOGRAPHS. =
OTOGRAPH AK YES/
aro.me Jo &04‘ bo ud:ief‘»

CHANNEL l-’ROFILE DATA

STATION STANCE . RODREADING q : o @ LEGEND
Tape @ Siske LB o0 guwe ) T

Tape @ Siake AB 0.0 S uwvwey ea

®O®®

WS Uosiream ,3, o' H (DO
@ WS Downsiream c’ O 5 qz - w | Dx.r-t.l-on ol Flou‘r
som | 1220 /10" = 0.045/F OJE- =

AQUATIC SAMPLING SUMMARY
n ] FISH CAUGHT éesho I WATER CHEMISTRY gumg@o

LENGTH - FAEQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS (1.0-1 9. 2.0-2.0, ETC))

vl el s als el ] o] o]

" STREAM ELECTROFISHE@D l DISTANCE ELECTROFISHED

SPECIES [FILL IN) ’ec

el BRI b S

el s L] @%,é@ ® Y.

l | 12 ' 13 l 14 l 15 |>l5 I TOTAL
ottocinnd [N N Y Y VO R I I A N N R A A

SunWeN - R I AN Y A (Y Y A AN Y A (N BN

{ R e N O R A T ) O R I

[ T N I I [ A N Y Y A N T R

cc\dd‘uHu; S ¢OnD s/ . abundan’# \nsends -
COMMENTS .
TS 20 nacarnamn . \h A;oer.b condiNaon_ I
b : WAL ave »5 = groundwoder -f-cfz:/

V?/Lu(‘io‘v o~ @b&ﬂ.ﬁ

FORM #ISF FD 1-85

I\I . abundanvd mood—u debris - | I



BEGINNING OF MEASUREMENT |

Grassing (G)
Waterhne (W)
Rock {A)

1S
G

Faaturas

W
4

T5aohd

.

S+G

TOTALS

RS .- . . PR TR S U B .
. 1 ] CALCULATIONS PERFORMED BY
End ot Measuremeni | Time \ 1\q¢Gagn Rea. .2 mlf '

Stake (S) Distance

From

Initial

Point
sl

OO

NN L

Al

-uomoi,-‘o‘o_.l

D-HAWA

\

DaNDQdseWoN

—

1.
2.0
12.7%
1Z.b
1.9
5.2
1 3 b

13.9
6.0

-~ - -

DISCHARGE/CROSS SECTION NOTES

s 7 “rcok

EDGE OF WATER LOOKING DOWNSTREAM

ownron i

H o

S.07

sS.34

S.SS @
5.5z @&
S.b2 ©0.05
5. b 0:.05
9. b"‘f Q.0
5.74 O e
5.0 0.0%
S. 9 Q.HO
S.9L ©.4o
5.72 0,15
SR OO
S.62 ©.CS
S.b2 T oS
S. 14 0,20
.S5.%v 0.%0" -
'S,99 0.45
©.0a2. 0.50
S.9Z 0.y0
S9% 0.4
$.94 o.3%0
S.96 o0.40
S.%v 0.2%¢
5,9 0.%
5.8 O
$.92

CROSS-SECTION NO 2 l D# -L/- og

LEFT 7 RIGHT | Gage Reading. Q&Lll l me |72 5] S

Depth
of

Otser-

vation
[

Aevolutions

K ':.-‘_':'_\__‘.-_ N ) - S
PR - . .

Time
{sec)

t

R

velocity (ft/sec)
At Mean in
Point Veriical

A OR
ARIA
b 24
.10
I 48
0,94
KA
l. 14
1.
¢.C0
A.00
L

[ 06
N G4
J.98

2.78
Q.48
0.Ra
1. 86
0. 80
0.00
.00

LR s .
. -

1 I CALCULATIONS CHECKED BY

Ares
)

SHEET _L OF_L

Discharge
{cis)



dreprustesstinbencnnrrrenan

ssscsssbetivenenssanrniatas
* COLORAIX) WATER CONSERVATION BOARD *

" INSTREAM FLOW 1 NATURAL LAKE LEVLL PROGRAM

®  STREAM CROSS-SECTION AND FLOW ANALYSIS -

R T T L L L Y P P Y P S L T L]

LOCATION INFORMATION

STREAM NAME Beaver Creek

XS LOCATION 100 ft upsream from CO - Liah border

X$ NUMBLR 2

DATE 97401

QUSERVERS Srratk, Roberts, McClan

174 SEC W

SECTION 13

TWP IN

RANGE 104w

P\ &R

COUNTY Moffat

WATERSHED Green

DIVISION &

DOW CODE 19124

LISCE haap

LSS MAP

SUPPLEMENTAL DATA *s¢ NOTE ***

Leave TAPE WT and TENSION

& detaulls for duta callecied

TAPE WT 00001 with asurvey [evel and rod

TENSION 99999

CHAXNNLL PROFILE DATA

SLOPE OoasLs

INPUT DATA CHECKED BY DATE

ASSIGNED TO DATE



STREAM NAME. Beaver Creci

X5 LOCATION 100 f uptirewn trum €O - Lah horder
AS NUMDER 2

SUMMARY SHEET
MLASURED FLOW (Qm)a 189 ch REC CMMENDED INSTREAM FLOW
CALCULATED FLOW ((x )= 1 efy e
(Qm-QryQm * 100 = A%

P10 i CFS) PERKID

MEASURLD WATERLINE (WLm)= 534n —————
CALCLULATED WATERLDNE (Wl 535 M s 2 _ ’{_
[WLn-Wley'Wlm * 100 = 02% o2 - Wt e
MAX MEASURED DLPTH (Dmp 05 A /&7 Sle et T
MAX CALCULATED DLPTH (Dec o4
1 Dm-De yvm * 100 9 e -
MEAN VELOCITY= 111 Raec
MANNINGS Na 0101
SLOPL= 0045)8 funr
4*Quno 07 chy
25*Qma 42
RATIONALE FOR RECOMMENDATION
-
RECOMMENDATION BY AGENCY DATE
CwCB RZVIEW BY DATE

Beaver Creak
CRDES SECTION DATA AlALY S58

VIFEY_ R, T 1)

E R
Ll k] A1
CXATANCE FRCM S 1AKE (A1)

|.O-vw-wn B Canpmied Wik L




STREAM NAME Beaver Creek
XS LOCATION 300 ft upsirearn from <) - Liah border
x5 NUMBER 2

*GL* = lowest Grasshie elevazion corected lor sag

STAGING TABLE *WL* = waierhine corrected far vana'ions i fiekd IMeaSured water Surface elévations and tag
RISTTO TOP AV MAX WETTED PLRCENT HYLR AVG
WATLR wIDTH LCEPTH DEPTH AREA FER[M WET PERIM RADIUS FLOW VELOCITY

FT) T, FT) KT 1SQFTy  (FT) ) (FT) 1CF$) (FT/SEC)
492 1392 LT Il 7 1481 100 0% 053 1581 204
495 131 0ss 1417 ™ 1394 95 40% 053 1492 203

5 12 53 05s 102 67 12% 37 Mg 0352 1357 203
*GL* 505 1139 054 097 sl 1206 82 SU% 0351 1213 199
51 1061 051 092 594 1157 79 20%: 048 10 6 151
515 10 44 048 o8 502 1108 75 0% Q45 925 I 84

52 99 [{E ) a2 451 1059 11 5G% o4} 197 177
328 948 o042 017 407 101 67 0% 04 68 169

513 90| Ua 072 156 62 45 80% 037 54 161
138 156 [HET 067 32 916 62 0% 034 476 152

sS4 326 033 062 27 584 &) 50 03l 3183 142

S as 194 29 o5? 3 51 s 30% 027 3 13

55 T64 028 as2 191 By 56 10% G2 226 118
55% 679 022 047 1 54 1 50 10% a2l 1 11l

56 64 Q19 042 121 692 714 als 119 o9
363 487 L1 01 037 093 b 1] 16 S0% ui? a9 09
*Wle 37 401 al18 032 27 442 33 30% 016 Gos a92
575 313 016 027 ¢33 163 25207 0l4 04l 13 M

st i a2 on T Ty 1o 8 G vz Pk
585 262 009 017 0N 282 19 30% 003 on 053

59 102 0os 012 0tl1 21 4 60% 405 0o 043

b 2] 10} 003 007 003 106 130% 0ol [s11}] 028

6 021 anl 002 o o022 | S0% 001 0 ol

 Crideria P«je o7- 4.2 efs

/32 <fs

\>r
IV
N\
'R
i

'2) Sv% wd = Aé? C‘)[_S
9 [ f+/sec. ¥ = 12F <fs



STREAM NAME
XS LOCATION
XS NUMBER

Beaver Creek
M) i upstream 1rom CO - Litah bowder

2

WATER LINE COMPARISON TABLE

wWATER
INF
529
R}
513
515
537
339
541
543
448
547
349
35

551
552
553
554
5355
556

PRy
o

558

561
563

567
569
5n
513
51
i
319

MLAS

AREA
154
154
154
154
134

34
13

COMP

AREA
el
LK}
Imy
in
1%
178
162
246
23
214
198
191
1%
175
1 68
161

AREA

WATERLINE AT ZERO
ARLCA ERROR =

# DA A POINTS=

PROOF SHEET
INPLIT DATA
I‘VT"_‘\TURL VERT
DIST DEPTH
N ) 41
G 17 49
4 502
6 534
w 66 555
R 7 532
73 562
18 562
81 564
54 574
[ 4 56
9 594
93 5 9%
LX) 512
o9 568
102 562
105 562
108 S
i 3ab
14 598
n? 502
12 592
12 598
126 U
129 59
132 386
136 568
w 139 556
S&G 16 492

WATER

DEPTH
1}
{

¥EL.

Q12

(=3
o000 OoCco
~

oar
[t1; }
001
021
014
L]

004
vl
013
0o7
027
Q13

022
1]+, }

169

TAPE 10
WATER

[= =TI~ -

557
557
35
354
558
144
3356



STREAM KAME

AS LOCATION
A5 NUMBER
INPUT DATA
IF[»\TURE
DIST
s [+
G 17
4
3
W 66
R ?
15
T8
L 3
L4 ]
7
9
93
96
99
102
105
108
i
1i 4
17
12
123
126
1*9
132
136
w 139
S&G 16
TOTALS .—

Beaver Creek

200N ypssrtan trom CO - Ulah barder
2

#DATA POINT 5=

YERT WATER
DEPTH DEPTH
48 u
49 0
502 0
5 34 v]
555 0
552 0
562 00s
362 00s
S 64 ol
s 02
58 005
94 04
596 04
12 g3
168 ol
562 005
5 62 003
1 02
jed w3
598 045
602 05
592 o4
198 aas
L3 T 03
596 04
586 03
jes 015
556 0
492 0

186

29 VALLES COMPLTED FROM RAW FIZLD DATA
WETTED WATER

PELRIM

T4}

DEFTH

(Max )

Manmgsh =

ARLA
1Amy

9
10m)

o0t

149

olon



2 minute, 1.24,000

ounty, 7 1/

-~
~

Wilicw Creek Butte Quadrengle, Moffat

LT 8r7a

AR rew-,
.
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O FIELD DATA O

FOR
INSTREAM FLOW DETERMINATIONS

COLORADO WATER
CONSERVATION BOARD LOCATION INFORMATION

STREAM NAME. ’3 ver Cmﬁk
GROSS-SECTION LOCATIOR Z0D '4[ m ﬂ’ 'lmam_ F():DM. Cb/D ~ Llfla;\ A@W

DATE q__q_oj OBSEAVERS a Slﬂh H ' T, H C/ClQ‘ke G : QO‘?GT&S
;Ege:iwnon I “ SECTION. §U\J Isecnou I?’ Irownsmp i mbs IRANGE (OL’ EM“ CD %

COUNTY H E\(;‘:-H WATERSHED. C,r WATER DIVISITR | DOW WATER CODE }qu}-’
Ium Willow Crneek YSudde. GPS Tix od727 Y5335
Jusr Colo~\Wok 737 . 2600 4+

CROSS-SECTION NO. /

SUPPLEMENTAL DATA
SAG TAPE SECTION SAME AS METER TYPE [
DISCRARGE SECHIUN "S)’” I Mais tr\ - Murg‘ 1 g PR |
I METER NUMBER Ioue nneo I 3w \Ne yea | mzw l
' CALIB/SPIN soc | TAPE WEIGHT tha/loot TAPE TENSION s .
crunua aeo ERI4L SIZE,R R OF PHOTOGRAPHS ;
| GFRT SRt boulder  [rommmsiwe@e ™ x|

| CHANNEL PROFILE DATA

STATION ,':'gL‘:.‘f,fE m  “ROD READINGfm_ LEGEND - °
@ Tape @ Stake LB 00 - . ;uwd . . @
Stake i
® Tape & Stase AB 00 su w@ea

Stahen @

ITO=-mEWN

&®

(D ws e apeLams 0.0 4 r ¥4 /‘/'?2. _ §

@ WS Upstream ’(D. O ) 3‘ S“J v M

@ WS Downsirosm |5 3 i, qu . | — " Duechon of Fiow
soe | [ 1 [3L.37 = 06.630% O ® @

. %% L IAQUATIC SAMPLING SUMMARY
PR L

@ Photo O..

STREAM ELECTROFISHED YES/NO | DISTHICE_ ELECTAQOFISHED fr | FISH CAUGHT YES/NOQ I WATER CHEMISTRY SAMPLED YES/NO

LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS {1 01 9,2.0-2.9, ETC,)

vla s bels el [ a]o]w]n

13

SPECIES (FILL IN) | | 12 | | 14 | 15 |>15 I TOTAL
M N NN [ N N AN N N A A A R N
‘ I A A T N
[ N N N R e N N R N
e L T e Y B B
AQUATIC INSECTS IN STREAM SECTION BY COMMON OR SCIENTIFIC ORDER NAME
Loddiatly <denefllr6 abuniant ‘aketts
C-OMMENTS
| 'ﬁ? 2 14y ,’}'mh ;’1 Snatrh ("n-i 4 J
! Ph = 9L Wedee Uk (adi fades .omnmrmﬂ-r ted stiea

‘T{“” ST Abcendont it dy 4# m?
Ty W "F il rold

- USFFP 1-85



DISCHARGE/CROSS SECTION NOTES

CROSS-SECTIONNO I

STREAM NAME- geqv er : ‘!: SHEET _L OF __(

DATEq_‘{a

BEGINNING OF MmUREMENTl {EO?OGET%F‘I':(AE:EH LOOHING DOWNSTREAM LEFT/ RIGHT | Gage Reading. lerr ' TIME , ‘ ’ -{ Am

L "
o suke 15 Distance width Total Water Depth Revolutions Velocity (It/sec)
5| Grassine (G} rom M Vertical Depth o Dlecharge
| Walering ) Inftlat Depin From (h) Cobsear Time At Mean in ?:1’2. I °
©! Rock R Point Tape/inst vatlon P | ! tcts)
w i ) tht (sec) oint Vertica

LS .0 5.%5

3.7%
3 95

A
W
o

:_wu;\,-.lrwo;l-t'-éooa'

402

W 4=z2 & -
433 0.05 0.4
4,$2 0,82 0.9Q
4,5 O2% S0 0.0
4SO © 20 R 1
4, B0, TS L €0 |
4.5%  ©2§ | [ 24 . i

o2 0,70 |, %5
4. 0,25 : l. 2%
4.0 0,15 ' 0. %%
4.4 O.40 - - - 0.91
4,60 0,%0o S |05

P S B RN F IO

Y U, 6% 0,35 : {.Cx
7 “¢ b4 o, 35 ' Q%
/0. © 4.8 0,85 0 - B Y
0.3 .59 0,25 S e 4,32
0.4 “4.4% 0,15 - R 4.9
<

T
&
ﬁ

Y,2Y¥ 6,05 RN .
W IL.S 43r. @& . . - So0.0

3. )
ns 3.3 2.98

TOTALS --.‘v_,;»! o :, AR AT
-- . )
. D T
\ Endol Maasurement | Time. { l:f)a] Gage Rew .1g '®) :i " lCALCULA IONS PERFORMED BY
\

l CALCULATIONS CHECKED gY



O

(ALl Ll
. COLORADO WATER CONSERVATION BOARD he
* INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM

*  STREAM CROSS-SECTION AND ALOW ANALYSIS *

LOCATION INFORMATION
P ———t W —

STREAM NAME Beaver Creex

XS LOCATION 300t wpaeream frefn CO - Uish bonger

XS NUMBER ]

DATE 91403

QBSERVERS Sruth. Roberts. and McClaun

174 SEC W

SECTION 1

TWP N

RANGE L04W

PM tth

COUNTY Mofan

WATERSHED: Caeen

DIVISION [}

DOW CODL 19124

USGS MaAP Willow Creek Butte

USFS MAP

SUPPLEMENTAL DATA **% NOTE *°*

 E—————— Leave TAPE WT and TENSION
of defaulus for daa collected

TAPE WT 00001 with % urvey level and rod

TENSION 999

CHANNEL PROFILE DATA

T sbeb—— L ——

SLOPE 003

INPUT DATA CHECKED BY DATE

ASSIGNED TO . " . DATE

()



)

STREAMMNAME  Boaver Cresk
XS LOCATION 300 A upstream from CO - Utab bonder
XS NIMBER ;
SUMMARY SHEET
MEASLIRED FLOW (Gronim 108 ch RECOMMENDED INSTREAM FLOW
CALCULATED FLOW (Qcm 108 ¢t — _—
(Jm-Qeyam * 100 = 0an
FLOW (CFS$} PERIOD
MEASURED WATERLINE (Wom aze —n
CALCULATED WATERLINE WLelm 43 n .
(WL WLE ¥ Wi * 100 = o1 ©.89 wnte-
MAX MEASURED DEPTH (D 033 A /. 9 Svumipmsr
MAX CALCULATED DEPTH (Dx s 047
(D-DeyDen * 100 149 %
MEAN VELOCITY= ORY frnex
M ANNINGS Na o
SLOPEa 00364 A
4*Qum 0dchh
25 Qo 17¢h

RATHINALE FOR RECOMMENDAT ION

RECOMAENDATION BY PP AGENCY . DATE -

CWCE REVIEW BY

- . DATE . .

Beaver Creek

CFOBA AECTCMDATA ANALY BB

CMFTANCT FRCRI GTARE (FT)}

‘. Crawrvut Baarn 9 Owrespd veuer Lhe l



)

300 ft. upstream from CO - Utah border

*GL* = howt st Grasslioe ekevanon comecued for sag

*WL* = Wateriine comecied for vanations m field measured water uxface elevations and sag
PERCENT
WET PERIM

(%}

STREAM NAME Beaver Croek
XS LOCATION
XS NUMBER 1
STAGING TARLE
DIST TO TOP AVG
WATER WIDTH DLPTH
(FT (FT} FD
378 1016 051
s 974 05
186 91 049
“GLe 39l 345 047
Ryl m D46
401 699 046
406 67 04
411 651 039
a1 631 a3s
4 612 on
426 593 027
4 5N on
436 444 on
dal 458 o1t
*WL* 446 43 014
45 4 o1
456 8 oot
461 .78 006
4066 o9 o0
o o7 003
476 o007 [0}

3 [

i

MAX

DEPTH

tap]

|

09?7
92
o
o
077
an
067
082
a57
052
047
042
on
032
027
o
a1?
o012
0o?
002

i

AREA

(5QFD

s
49l
LX)

WETTED
PERIM
(FT

107
1027
961
M
LIl
T4
713

100 0%
96 00%
19 10%
150
77 00%

O

HYDR
RADIUS

FN
u49
[FR1
46
04
o4
D4}

04
0

FLOW
(CF%Y
719
665
588
519
452
409
33
292
138
19
146
108
PR 3)
057
033
oig
09
o004
00l

0

AVG

VELOCITY
THREC

138
136
133
1.3
128
121
121
114
107
099
o9
os
078
069
osz
046
039
¢13
025

vrr

Do

o.y

Qanje.
2,7

cfs



STREAM NAME.
XS§ LOCATION
XS NUMBER

Beaver Creek
300 fu upstream from CO - Utah bomder

1

WATER LINE COMPARISON TARLE

‘ATER  MEAS CoMP ARFA
ANE AREA AREA ERROR
407 13 283 113 00%
Y] 10 2469 103 00%
411 m 256 93 10%
413 13 243 3 0%
415 133 23 0%
417 133 18 64 20%
419 13 205 54 0%
421 133 19y 43.50%
423 133 18 16 0%
415 133 169 27 0%
a7 3] 157 18 3%
428 133 15l 11 90%
429 113 145 9 S0%
43 133 14 5 10%
43 13 13 0 30%
432 13} 128 -3150%
413 13 123 -7 0%
43 133 117 -11 60%
415 (A1) 112 -15 0%
436 (g3 108 -19 00%
4137 133 103 12 0%
439 133 09 5 0%
44t Iy 084 36 0%
443 133 oM 41 50%
445 3] 066 -50 0%
447 13 057 -36 0%
449 [33 049 43 M0%
45 133 04 -9 0%
4353 n oM 15 40%
455 13} D16 0 0%
857 4] 02 - 90
WATLERLINE AT ZERO
AREA ERROR = 4312

O

INPUT DATA

“wog

PROOF SHEET

# DATA POINTS=

YERT
DEPTH
i
n
393
402
43
418
4352
456
45
436
458
462
454
46
a4
48
468
464
478
(R
a8
M
412
38
158

WATER

<
B

N N N Y- X-N-]

(=]
-

O = = DO = —
uooaa-.-unn“-—-
0B M W A = D R LA

niy
059

13

oOooao9900

o0

TAPETO
WATER

(==~ -]

43}

[B1]
43

3y
43
4352
aw
4.3%
434
41

41
a9
413
o
433
L%l

1]
0



STREAM NAME.
X5 LOCATION
XS NUMBER

INPUT DATA

rm-nm

Ow

wao g

DIST

Beaver Cretk

300 1t upswrewn fom CO - Luh border

2 DATA POINTS=

VERT WATER

DEFTH DEPTH
i) 0
in 1}
3195 0
402 0
412 "}
48 0os
452 02
436 D2
43 02
436 025
438 05
462 03
454 0s
46 025
4% 04
LY 03
468 035
464 013
473 055
53 024
44t 015
a4 00s
412 o
13 1]
158 0

g

Y- -N-N-N-N-- -

—

25 VALUES COMPUTED FROM RAW FIELD DATA

WETTED
PERIM

oo o0

on
11

031
oM

03
o3
o
03
on
031
03
[ L

on

WATER
DEPTH

053
(Maz )

Mmniogine

AREA
(Am)

Q
(omi

(=1~
SQDOQQOODO

ovn

%Q
CELL
000%
0o0s
00rE
COr%
0 00%
000%
000%
000%
410%
6 90%
930%
15 40%
£ 50%
3 50%
10 10%
B 30%
10 00%
990%
5 80%

S crum,
-

250%
G 0%
000%
000%
Q00%
100 00%



Nov=10-2003 12:30em  From T-626 P 006/008  F-93
. CDOY STREAM SURVEY (1991 mr‘n)

‘.

e mww wm T pew m——ap

T DY = =230

LEVEL 2: VFIELD SURVEY SUMMARY Gq..i'.

’

smreEat: Keavew Ca SECR: o= VATER CODE: CDOW REGION: BﬁQ
SEVEYCRS: Tm Mebotrey Diord Sotl DATE OF STRVEY: 4 Sewo% 03

SURVEY LOCATION:T R 7 s ELEVATION: - STATION #: [
| U™ 20ME:__ | UM X: 669727 UMY </S3135
LOCATION DESCRIPTION: A4 e d +¥€ reed nee~ C-u-van- waoed

STREAM FLOW PROFILE (Y or N): Y IF YES-DATE AND TYPE qse,‘(og. KZC’mss
HABITAT EVALUATION (Y or N): A IF YES-DATE aND TYPE —
UATER CHEMISTRY ANALYSIS. (Y or M): A/ IF YES-ATIACH SEPABATE ANALYSIS SHEET |

FISH PRESENT (Y or ¥):_Y _ POP. EST. METHOD: — STATION LENGTH: (OO __ (FEET)
AVG. WIDTH: & (FEET) TOTAL STATION AREA: Ol  (ACRES)
FLOW (CFS) AT TIME OF SURVEY: 4 ot METHOD: Pn._/‘(aB&n..u

LIMITING FACTURS FISHERY: .411. B4

comenrs: A < (Lh[HfﬁaH%Mwﬁu

‘ntd v 7L - - -
eon '\t 57,95
: 1ENGTH FREQUENCY RECORD (CX)

oz:caxonuunnn-uzsnunuuula_ldlulu]a'w
K, -~ T W Y Y YUY YRR TN SN SN SN SUNN YN WY SN SN SN SN SRR SN S S NN SN I T B N 2 )
LT 2 4 6 3 10 12 4 16 12 0P T M 023 W N1 34 N B DR e8| &0
. BrRK i S [ RS I N B
- MTS = A I R Y
I . J__.l.__.l___J.. ._I__#;I___
i A .
. %““‘rwg .
2l | Whote-
l |'..-.Cl~.-)&
3 T T ) | !
SUMMARY INFORMATION
. MO, FBIK AVQ. | LENGTH AVG. WRIGHT S TOTAL  BIOMASE DENEITY :
SPECTES CAUGRT 'LENGTH RANOE ~ "WHEIGHT RANGE  'CATCE DvActe NoJAces Coaf. Int.
[} o (Qrams) {Grem)
FrRK & (3.7 148128 =43 ag-£ 2 25 &5 o _&AaAD .
MTS I %27 143~;34 7.e 24 %5 A K L. 5§00

|

I
I
I
;
|
I
I



}

Nev-10-2003 12:300  Froo- . . T-626 P 00T/008  F-948
' COLORADODIVISIONOF WILDLIFE Page L of 2
' Lnah-Wd@:I)nﬁh
" coow
Strcam Namee :'ge.-wcﬂ ac.r.'/( Water Code Date 4%903
Goar  Etearbe shoc Kor Effost_ =~  SuncaNo._a

; Foal . ?:.:r L
S ke w B I e
BRY. 11 &1 Mrs 7.3 | :

L 'S 62 U

noy54 3¢ B
no 3. 24 I
" 7 - 1A , .
o 25 9 =
MTS 19.9Y 21 .
"« g4 ¢ ) I
voq.¢ 10 |
" 102 |0 -
L 28 9 [
v 4.5 ¢ I
« g9 9 I
it .6 ¥ :
" .8 N
" &6 9
S A I
v g0 ¥ |
b Felo ¥ '
LI 73 B A
‘ " 76 S :
" %? G {




5 p.02
0 WILDLIFE HABITAT Fax.303-231-143% Nov 10 2005 13.46

r7q31
ﬁcu\_\- - 234 Spocn List by DOW CODE # 11/8/2008
WATER  WATERNAME  JATICOC SAMPDATE |SPEC | GOMM
19124 BEAVERCREEK  12JA1 ' 9/1M870MOS_ 'MOUNTAIN SUCKER
19124 BEAVERCREEK .12 A $ANBTOMOS _MOUNTAINSUCKER
19124 BEAVER CREEK 12,A T eRi19108RK  BROOK TROUT
19424 IBEAVERCREEK _~ ~'42'ai". WAAGTOBRK BROOKTROUT  ~ ~
19124 BEAVER CREEK  12'A1 -~ §/A/1870BRK BROOKTROUT —~  ~
19124 BEAVERGREEK ~_ 12A1  8//M97QBRK 'BROOKTROUT ~
18124 BEAVERCREEK 12 A1 . 7/24/i880L0C BROWN TROUT .
19124 BEAVERCREEK 12 A1 - 7724/1860CRN CO RIVER CUTTHROAT _
19124 BEAVERCREEK {2041 9//A970CRN_ CORIVER CUTTHROAT
19124 BEAVERCREEK ~  'iZ]a1 ' 9/26/1987'CRN 'CORIVER CUTTHROAT
19124 BEAVERCREEK 12A1 . "9/1/1670CRN CORIVERCUTTHROAT
- 19124 BEAVERGREEK ~ ~42A1 " §MABTOCRN ICO RIVER GUTTHROAT
19124_BEAVER CREEK ~~ 2141 ! 7 B/1/1670CRN TICO RIVER CUTTHROAT
18124 BEAVER CREEK ~~  “121A1 ;_' 9!111999!0RN _CORIVER CUTTHROAT _
18124 BEAVER CREEK 21 @/1/1e7QRET RAINBOW TROUT
19124 BEAVERCREEK  H21A1 {" " 9AMGT0RBT RAINBOW TROUT |

Page 1



-291-7456
|TAT  Fex.303-291-745
O M R w SARCAM SURVEY

_ Rennett _ _

Survayad by:
: ’ Record Data

Coda No.

_ _ « Al
DPate - o ~" a5k an

. Secrion Neo, '; -
Sivcam liane:

Hﬁ}:!h;;y,nrainane:

__Major Drainage Green R. 35GR

Lover temminus  MISHBAY /1711711111
_Location: _Coniiue.ie
T ,W;nn aruen
- _ Tt " 10 N
. R. * 104 W

o 8.1 193

__WHidth 10
Elevation S440 ;

Fflﬂy JC-EJ_‘.) 2-5

. PR ~ :

__Ftth_ o
_M0o
_EbTA
Conduc:tvt:v )

X 1f stream nrofila obtgined

Uppcr terminus 1HI1tElEel

_Location: _ HeaawaTlers
TI | 2 N S—

L . L R. 107w
L 5. 2
Wideh = &
Elevotion ARNO

_ Flow _

. PH_ _

_ bhch

D+
- LLTA
Conductivicv

_ X1 if_stream profile obratnad.

Sectian Surmacy THEIETEEL Y
Meander factop r 1.1
Lanath in Milag ' P14

- Wideh in frac 1 8

_ Acruage Polb

_Obscvved Flote o] _hormal
.1t Snundated by reservoir } 1

Hiltng__un'uc:iuned
Countics _shiere soc:ion locaLndf/!////l///

ranu-, ~wogl Estimated acvoane

Nov 10 2005 13.886 P O3

__;.g (1976 REVISION)

(X) 4f stroam has no fishary value []

Record vac
Renion ww<
Beaver Dams .///II/!/!
Jumber (count or estimate),
I

Physical stveam damage (% ofy////f/7lll

section «ffected) VIrritite
Bank dexradation j v
Channelizarcion &
Dredrinz )
Mine talling encrecachxent
Road encroechment }
Accassibiliry (m{les) iR Ridi
Surfaced .1
Non-Surfaced car S |
4o el !
Establishad trall 1.
No esteblished tradl 113 g
Boat onlv
No accexs
Land Stutus and nileagae f//////f///
_ LSFS FWs i3
C_BIM 14,0
_ Municipal |
Div. of t1{ld, ¥3
Private, =no public aceass !
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maximum 7-day discharge.--The maximum mean discharge occurring over a period
of 7 consecutive days, with average recurrence intervals of 2, 10, 50,
and 100 years. Also referred to as high flows throughout this report.

multiple-regression relations.--A statistical technique by which a relation
between a dependent variable and two or more independent variables can be
derived. The result usvally is expressed as a regression equation.

natural flow.--Stream discharge that is not significantly affected by human
land use or water use, such as flow diversion, regulation, or vegetative
alteration.

normalize.--To transform a variable so that the probability distribution of
the transformed variable approximates a normal distribution.

orographic effect.--The lifting of moisture-laden air over a high barrier such
as a mountain range resulting in a consequent release of precipitation.

parameter.--A descriptive measure of a population, such as a mean, a measure
of variability, or a regression coefficient.

peak discharge.--Instantaneous maximum discharges that were exceeded on the
average of once every 2, 5, 10, 25, 50, 100, 200, and 500 years.

recurrence iInterval.--The wean interval of time, in years, within which a
given flood discharge will be exceeded once.

regression.--A statistical technique applied to paired data to determine the
degree of mutual association between a dependent variable and one or more

independent variables.

residual.--The discrepancy between measured streamflow and the regression
estimate of flow at that site.

METRIC" CONVERSION FACTORS

Inch-pound units used in this repoft may be converted to International
System of Units (SI1) by using the following conversion factors:

To convert inch-pound unit Multiply by To obtain metric unit
cubic foot per second (ft3/s) 0.02832 cubic meter per second
inch (in.} 25.40 millimeter

foot (ft) 0.3048 meter

square mile (mi?) 2.590 square kilometer



ESTIMATION OF NATURAL STREAMFLOW CHARACTERISTICS
IN WESTERN COLORADO

By James E. Kircher, Anne F. Choguette, and Brian D. Richter
ABSTRACT

Regression relations were determined for estimating mean annual
discharge, mean monthly discharge, flow-duration series, peak discharge, and
minimum and maximum 7-day discharges for natural-flow streams in wectars
Coloradn. The tcchnigues van be applied to both gaged and ungaged streams.
Multiple regression analyses were used to determine the best regression
relations for each of the streamflow characteristics. Separate regression
relations were developed for each of four hydrologically distipctive regions
in the study area. The mean standard errors associated with the regression
relations generally were less than 100 percent except for the low-flow
relations which had standard errors ranging from 62 to greater than
200 percent. Basin drainage area, mean annual precipitation, mean basin
elevation, and mean basin slope are used in the regression relations to
determine flow characteristics of streams in the study area.

INTRODUCTION
Description of Study Area

The study area, located in western Colorado (pl. 1), extends westward
from the Front Range in the northeast and the Sangre de Cristo Mountains in
the southeast to the Colorado-Utah state line. The eastern border of the
study area follows the 7,500-ft elevation contour in the Platte River_basin .
and the 95560~ft—contour in the Arkansas River basin and coincides approxi-
mately with the boundary between the Southern Rockies and the Great Plains
physiographic provinces (Fenneman, 1931).

In the eastern part of the study area, the major landforms are the Rocky
Mountains which range in elevation from about 7,500 to more than 14,000 f¢t.
The western part of the study area consiste predominantly of broad plateaus
and mesas; elevations range from about 5,000 to 7,500 ft except for Grande
Mesa, 11,000 ft, the Uncompahgre Plateau, 10,000 ft, and the Roan Plateau,
8,500 ft. Annual precipitation ranges from less than 7 in. at lower eleva-
tions to more than 60 in. in the high mountains (Colorado Climate Center,
1984).



The study was conducted in cooperation with the U.S. Bureau of Land
Management to provide a methodology to assess streamflow characteristics for

land use, planning, impact assessment, and identifying potential project
locations.

The regression relations were developed using multiple regression
analyses and are based on 10 or more years of streamflow records for 264
stations located in and adjacent to the study area (pl. 1). The study area
was divided into four hydrologic or streamflow-characteristic regions to
remove geographic bias resulting from differences in basin physiography and

climate. Separate regression relations were developed for each of these four
regions.

DEVELOPMENT OF ESTIMATING RELATIONS
Analytical Technique

The regional regression relations discussed in this report are regression
equations that relate streamflow characteristics to easily measured drainage
basin and climatic measurements. The streamflow characteristic being esti-
mated, the dependent variable, is determined from a selected set of basin
characteristics, the independent variables. The expected accuracy of the
regression estimates is indicated by the difference between the estimates and
the gaged streamflow data.

Dividing an area into smaller subregions may reduce the variability of

- streamflow from site to site and result in more accurate streamflow estimates
from regression equations. Regional analysis is based on the spatial varia-
tion of streamflow due to regional differences in the physical characteristics
that directly or indirectly affect streamflow. Accuracy of the resulting
streamflow regression relations for each hydrologic region is limited by:

(1) The accuracy with which basin and climatic characteristics can be mea-
sured; (2) the difficulty in describing and measuring more variable or complex
factors, such as vegetation water use, soil depth, and soil permeability that
affect streamflow; and (3) the adequacy of the selected regression models to
describe the hydrologic system.

Logarithmic transformations were performed on all streamflow and basin
characteristics prior to the regression analyses. These data were transformed
in order to: (1) Normalize the variahles and residuals;, {2) obtain a constant
variance of the residuals about the regression line; and (3) obtain linear
relations between dependent and independent variables. All of these specifi-
cations are needed to meet the statistical assumptions of regression analyses
and to derive unbiased regression estimates.
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Figure 1.--Basin drainage area and length of record for the gaging
stations used in the regression analyses.



Table 1.--Gaging-station records used to determine regression relations for the mountain region

Statien
ouuber

06615500
06619500
06623800

06698500
06706000

06716500
06722500
06725500
06726000
06729000

06732000
06748200
06748510
06748530
06748600

07079500

07081000
07082000
07083000
07086500

07089000

07093500
09010500

0901050]
09011060

09016500
09020000
09024000
09026500
09032000

09032500
. 09033000
09034000
090349090
09035500

¢9035700

0903580¢
09035900
09036000
09034500

[X, gaging station wvas used in the snalysis)

Station
name
HMichigan River near Lindland, Colo.=--==--- -—
Capadian River at Cowdrey, Colo.==rm==w=u-= -
Encampment River above Hog Park Creek near
Encampment, Wyo.-=a=me-ccvanocao mrmmmmana
Tarxyall Creek near Jefferson, Cola.~~===---
North Fork Scuth Platte River below
Gepeva Creek at Grant, Colo.-=-=---cmcuca-
Clear Creek near Lawson, Colo.~=v-rammaceucs
South St. Vraxzn Creek nedr Ward, Colo.=------

Middle Boulder Creek at Nederland, Colo.--==
North Boulder Creek at Silver Lake, Colg.---
South Boulder Creek nes:z Bsll,,,5ville, Colo.

Glacier Creek near Estes Park, Colo.-e=rce=-
Fall Creek near Rustic, Colo.-==-mrmmaacaa-.
Little Beaver Creek near Idylwilde, Colo.---
Little Braver Creek near Rustic, Colo.--=----
South Fork Cache la Poudre River npear
Rustic, Colo.~srvmvmemrerr e mmacmcamc e

East Fork Arkansas River near

Leasdville, Colo.=-==m=m-cemcamcmccanaaana-
Tennessee Creek near Leadville, Colo.------ -
Lake Fork above Sugar [oaf Reservoir, Colo.-
Halfwoon Creek near Halta, Colo.~-v=mmvonmean
Clear Creek above Clear Creek

Reservoir, Colo.s~-=mssmsomramamcan e

Cottoawood Creek below Hot Spriags, near

Buepa Vista, Colo.==r--=msccmcaccanununano.
South Arkansas River pear Salida, Colo.-----
Colorado River below Baker Gulch, near

Grand Lake, Colo.==--=-rm--w-cocrnreanaas
Colorado River below Baker Gulch plus

Graad River Ditch, Colo,===w=mesa- e aea
Colovrado Raver near Grand Lake, Colo.-=--=--

Atapaho Creek-at Momarch Lake Outlet, Colo.-
Willow Creek near Granby, Colo.~-===-maa-uao
Fraser River pear Winter Park, Colo.--====--
St. Louis Creek near Fraser, Colo.-=---cn-e--
Ranch Creek near Fresery, folog.-=-c=meceaaanas

Ranch Creek near Tabernast, Colo.=--rrramaas
Headow Creek near Tabernash, Colo.==w-remuua
Fraser River at Granby, Colo.==-=--cnveranaas
Bobtail Creek near Jones Pass, Colo.-<-=-=--
Willisms Fork below Steelman Creek, Colo.---

Williaws Fork above Darling Creek, near

Leal, Colo.-s--r-cssmmemto o rccmccacaaaa
Darling Creek near Leal, Colo.-+=r=wccvca-wn
South Fork of Williams Fork near Leal, Coloa.
Williaps Fork near Leal, Colo.---e=-cenmwn-a
Keyser Creek oear Leal, Colo.~---s--evvnncaa
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Teble 1 --Gaging-station records used to determine

Station
number

09073900
09074000
09074800
09075700
09077200

09077800

09078000
03078100

09078200
03078500

09080100
09082800
Q03084000
03089000

03096000

09096800

09097600
09110000
09110500
09111500

09112000
09112200

09112500
09113300
09113500

09114500
09115500

- 09117000 -

09118000
09119000

09122000
09122500
09123300
09124500
09125000

09127500
09130609
091325090
091393209
09140230

09143000
09147100
09244500

09302450

Station
nage

No Name Creek near Aspen, Colo.=wecmmamecnus
Hunter Creek near Aspen, Colo.===ee-erecuans
Castle Creek above Aspen, Colo.-=-=-=cm-ouns
Maroon Creek above Aspen, Colg.=--=--c-won-.

Fryingpan River near Ivachoe

Lake, Colo.~=--

South Fork Fryingpan River at Upper

Station near Norrie, Colo.=~=s-mvamcmaoao.
Fryingpan River at Norrie, Colo.=-=-ememanman
North Fork Fryingpan River above

Cunningham Creek near Norrie, Colo.w---~-=

Cunningham Creek near Norrae,

Colog.==~-=-n---

North Fork Fryiogpan River near

an’!if' Cn'-._-- ____________

Fryingpan River at Meredath,

Colo.mremmmnn-n

North Thompson Creek near Csarbondale, Cola.-

Cattle Creek near Carbondale,

Colo.--=-=n=u-

West Divide Creek below Willow Creek,

near Raven, Colo.=-===-mcmvmamcncaemcaianas
Plateau Creek at Upper Station near

Collbrap, Colo.=v-vmmemmmom e iracaaa
Buzzard Creek below Owens Creek, near

Heiberger, Colo. -~ -~memmmcmc e cmmmcaaas
Brush Creek near Collbram, Colo.=-=c-cmca-u.
Taylor River at Almonot, Colo.=v==-w-coccane.
East River near Crested Butte, Colo.-=-=----
Slate River near Crested Butte, Colo.-=-==--
Cement Creek near Crested Butte, Colo.------

East River below Cement Creek near

Crested Butte, Colo.-=-~=--

East River st Almont, Colo.--
Ohio Creek at Baldwin, Colo.-

s - - -

L P A -

Obio Creek pear Baldwin, Colo.=-==-=ve-mauas

Gunpisca River near Guanison,

Calo.-=-=-n---

Tomichi Creek at Sargeats, Colo.-=-===ma-uu-
Tomichi Creek at Parlin, Colo.«-=e-cmcenuoan

Quartz Creek near Ohio City,

Colo.-==mmmu-un

Tomichy Creek at Gunaison, Colp.=--=-=w=ca-a.

Cebzlls Creek at Powderhorn,
Soap Creek near Sspinero, Col
Lake Fork at Lake City, Colo.

Lake Fork at Gateview, Colo.-

Colo. ~=nsmmecna
Q. m=-mcmemmann

Curecanti Creek oear Sapinero, Colo.-=v==---

Crystal Creek near Haher, Col
West Muddy Creek pear Ragged
West Hubbard Creek near Paoni
Ward Creek near Graod Mesa, C
Kiser Creek near Grand Mesa,

Surface Creek pear Cedaredge,
Cow Creek near Riadgway, Colo
Elkhead Creek near Clark, Col
Lost Creek near Buferd, Colo.

0. mmmmm-- DU
Mountain, Colo.
1, Colo.=rmna--
0lo.=-=-=cmcen-
Colo. -=—=wmec--

Colo ==~cv=va--

Q. ~===es—uasa=-=a
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Tabie 3.--Gaging-atetion records used to determine regression relations for the southwest region
fX, gaging ststicn was used 1n the analysis)

Hiny- Baxi-

: : Hean HMeao Flow- Zun mum Peask
g:;;:in S::;:on annuzl wmonthly dura- 7-day 7-day drs-
dis- Cdas- tion dis- dis- charge
charge charge feries tharge charge

09145000 Uncompahgre River at Duray, Colo.-===sacec-n. X X X X X X
09146000 Uncompahgre River below Ouray, Cole.------ .- X X X X X X
09146400 West Fock Dallas Creek pear Ridgway, Colo.-- X X X X X X
09146500 East Fork Dallas Creek oear Ridgway, Cola.-- X X X X X X
09146500 Pleasaot Valley Creek necar Noel, Colo.------ X X X X X X
09165000 Dolores River below Rico, Colp.==~v=mee---m-n X X x X X X
09166500 Dolores Raver at Dolores, Colo,----=--cvm-un X X X X X X
03167500 Dolorea River near McPhee, Colo.s=rm-ramaaan X X X X X A
09168100 Dissppoiotment Creek near Dove Creek, Colo.- X 4 X X X X
09169500 Dolores River at Bedrory, £2lg -om-cmvcaoan. X X b4 X X X
09171100 Delores River neaxy Bedrock, Colo.cccecamana- X X X X X X
09372500 San Miguel River near Placerville, Colo.---- X b X X X X
09175500 Sao Miguel River at Naturita, Coleo.,------ == X X X X X X
09177000 San Miguel River atv Uravan, Colo.===remmeau- X X X X X X
09179500 Dolores River at Gateway, Colo.-=-----e==ea=e X X X X X X
0933%9%00 East Fork San Juan River adbove Sand Creek,

neay Pagosa Spriogs, Colo.=---rmeereccenan X X X X X X
09340000 East Fork San Juan River near Pagoaa

Springs, Colo.~+--=rvmmmorm e cs e nan o X X X X X X
09340500 West Fock San Juan River sbove Barns

Lake pear Pagosa Springs, Colo.=~------u-e X X X X X X
09341500 West Fork San Juan River near Pagosa

Springs, Celo.~-=r=-v-nn- e e L L X X X X X X
09342000 Turkey Creek near Fagosa Springs, Colo.----- X X X X X X
09342500 San Juan Raver at Pagasa Springs, Colo.----- X X X X X X
09343000 Rio Blapnco aear Pagosa Spriemgs, Colo.------- X % 4 X X X
09343300 Rio Blanco below Blancoe Diversion Dam,

Acar Pagose Springs, Colo.~==r==--remcacns X X X X X
09343500 Rio Blanco near Pagosa Spripgs, Colo.------- X X X X X X
09344000 Navajo River at Banded Pesk Ranch, :

near Chromo, Colo.======veermocenmcaean .- b.4 X X X X X
09344300 . Navajo River above Chiomo, Colo,-==-v=en-u-- X X X X X X
09344400 Navajo River belov Osa Diversioun Dam,

pear Chromo, Celo. -~----ucacacoaa- smemsmeas X X X X ¥
09345200 Little Navajo River below Lake Oso

Diversion Dam, mpasr Zhrogo, {olo.==-e--u-a X X X X X
09345500 Little Navajo River at Chromo, Colo,====r-aa X X X X X X
09346000 Navajo River at Edith, Colo.~-=c-crmcaca - X X X X X X
09346400 San Jusn River nesr Carracan, (olo.=-=w~=vc-- X X X X X X
09347500 Piedra River st Bridge Ranger Statiop

pear Pagoss Springe, Colg.<=---- S X X X X X X
09349500 Piedra River nesr Piedra, Colo.---=e-cc-waan X X X X 4 b
09349800 Piedra River near Arboles, Colo,=-~sc-cmvca- X X X X X X
09350500 Sap Juan River at Ross, N. Mex.==--scocscean X X X X X X
09352900 Vallecite Creek near Bayfield, Colo.--=--~-= X X 4 X X X
09153500 Los Pipnos River near Bayfield, Colo.v-~--=n- X X X X X X
09355000 Spring Creek at La Boca, Colo.-==--re=mmeuna. X X X X X X
09357500 Animan River at Howvardsville, Colo.-==~-v--- X X X X X X
09359000 Mineral Creek near Silverton, Colo.-c==me=ce- X X X X X X



Table 4. --Gaging-statjon records used to determine regression relations for the northwest region
{X, gaging station was used in the apalysis}

Station
oumber

090405060
090593500
09067500
09068000
09065000

09070000
C9080300
4908G400
09081550
09081660

09082500
09083000
09085200
05085300
09085400

09689500
09091500
09092000
09092500
09091000

09091500
09095000
08097500
05104500
09123000

09128500
09130500
09132500

09134500
09136200
09137800
09141200
09143500
09144200
09146200

09147000
09147500
09150500
09239500
09242500

09244100
09244410

09245000
09245500

05247000

Station
name

Troublesome Creek near Troublesome, Colo.---
Piney River pear State Bridge, Colo --=-----
Eagle River at Eagle, Colo,--====-=-="-ca-n v--
Brushk Creek near Eagle, Colo,==s==-n-ceaoo -
Eagle River at Gypsum, Colo.---=--===c-ca--.

Eagle River below Gypsum, Colo.=-=-=-==-ana-
Rocky Fork Creek near Meredith, Colo.--=----
Fryingpan River near Ruedi, Colo.---------- -
Crystal Ryver at Placita, Colo,-=-=--=-c=cn-
Crystal River above Avalanche Creek

near Redstone, Colo ===-cmcmeae- v oacuun -

Crystal Raver near Redstone, Cole --=-=-----
Thompson Creck near Carbondale, Colo.=-~~-=-
Canyon Creek above New Castle, Colo.----- -~
East Capyon Creek near New Castle, Colo.----
Possum Creek peer New Castle, Colo.--=-<-=--

West Divide Creek near Raven, Colo.-=-«=--- -
East Rifle Creek pear Rifle, Colo.~--==--=-c-
Rifle Creek near Rifie, Colo.-=-n-r-mcecncas
Beaver Creek near Rifle, Colo.--r--=--r-o----
Parachute Creek near Parachute, Colo.-------

Parachute Creek at Parachute, Colo.-=-------
Roan Creek pear De Beque, Colo. --==-===-=sv-
Buzzard Creek near Collbran, Colo.=s==mc-u--
Mesa Creek near Mesa, (oln.~=-verecancecaaaa
Soap Creeck at Sapinero, Colo.=r=---=-=ncar--

Smith Fork near Crawford, Colo.-=-=-=----v--
East Huddy Creek near Bardine, Colo.--~-----
North Fork Gunnison River pear

Somerset, Colp.r-=-mmemcvmcmemaconcnaanaas
Leroux Creek pear Cedaredge, Colo,-=-===v==--

Gunnison River pear Lazear, Colo.--=-==-==--

. Dirty George Creek near Grand Mesa, Colo.---

Younge Creek near Grand Mesa, Lolo.------ ..
Surface Creek at (edaredge, Colo,-=~-=--- w—
TJougue Creek at Cory, Colo.--=ecc--m-acan -
Uncompahgre River near Ridgway, Colo.-=-=w--

Dallas {reek pear Ridgway, Colo.--==-==nvu-a
Uncompahgre River at Colona, Cola,==-==-~o-=
Roubideau Creek a2t mouth, near Delta, Cole.-
Yampa River at Steamboat Springs, Colpo.-=---
Elk River near Trull, Colo,~=-+=r=-=-=van-a.

Fish Creek near Hilner, Colo.--=r=-vvenca-u-
Yampa River below Diversion, near

Hayden, Colo.v-#+s-=-omtnmemcmrncramcaoas
Elkhead Creek near Elkhead, (olo.~=-=-==--- -
North Fork Elkhead Creek ncar

Elxhead, Colo.=-=re-eccrcmcaceracimimnane -
Fortification Creek at Craig, Colo.-==~-=--~ -
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selected flow characteristics using data from all of the gaging stations.
These relations included four independent variables selected from the
previously defined set of basio and climatic characteristics and were defined
using stepwise regression procedures (explained in the following section
titled, "Regression Relations"). Residuals, which are the differences between
the logs of measured and estimated flow values, then were plotted on a loca-
tion map of the gaging stations. Boundaries were drawn around physiographic
regions in which the regression relations tended to overestimate or under-
estimate streamflow.

After these initial regions were defined, regression relations were
determined independently for each region. Techniques used to select variables
for the final regression relations are described in detail later in this
report. The regions then were reevaluated on the basis of areal plots of the
residuals obtained from these refined models. If consistent deviations
occurred in specific areas of a hydrologic region, regional beoundarics were
redefined, and regression relatious were then redetermigned. This procedure
was repeated until residuals failed to show systematic areal distributions,
and further subdivision failed to improve the precision of the estimates from
the regression relation.

Four hydrologic regions were delineated in the study area (pl. 1), based
on relations between streamflow and basin characteristics. These regions are
subsequently referred to as the mountain region, Rio Grande region, southwest
region, and northwest region.

The mountain region consists predominantly of the high peaks of the Rocky
Yountains north of the Rio Grande drainage basin. Minimum elevation in this
region is 7,500 ft, and the area exhibits high topographic relief. The Rio
Grande region includes the Rio Grande drainage basin and the headwaters of the
Arkansas drainage basin on the eastern slope of the Sangre de Cristo Moun-
tains. The Rio Grande region includes the eastern San Juan Hountains, the San
Luis Valley, and the Sangre de Cristo Mountains; elevations range from about
7,500 to 14,000 ft. The southwest region includes an area that extends west
from the Continental Divide in the San Juan Mountains and south from the
Uncompahgre Plateau. Elevations in this region range from about 5,000 ft pear
the Colorado-Utah border-to -14,000 ft-along the Continental Divide. The

- northwest region is located north of the Uncompahgre Plateau and west of the
mountain region and is an area of comparatively low elevations. Elevations in
this region range from about 5,000 to 7,500 £t, with the exception of the
3,000 to 9,000-ft high Roan Plateau in the central part of the region.

The boundaries between the hydrologic regions were determined initially
- on the basis of statistical analyses, physiography, and climate. The Conti-
nental Divide forms a topographic barrier between the mountain and Rio Grande
regions and between the Rio Grande and southwest regions. The Uncompahgre
Plateau, which reaches elevations of 9,000 to 10,000 ft, separates the north-
west and southwest regions. The Uncompahgre Plateau forms a major orographic
barrier to air masses moving from the south and southwest; annual precipita-
tion south of the Uncompahgre Plateau, in the southwest region, ranges from
about 12 to 25 in., decreasing to 8 in. at the lower elevations north of the
Uncompahgre Plateau in the northwest region (Colorado Climate Center, 1984).



Table 5.-~Summary of regression relations for the mountain region
Model: Q = aaPp) p(Py) £, (°3) S5 (b,)

(Q, discharge, in cubic feet per second; A, drainage area in
square miles; P, (mean annual precipitation, in inches =-10
inches); E_, (mean basin elevation, in feet -5,000 feet) per
1,000 feet, SB' mean basin slope, in feet per feet, a, by,
bz, bz, by, regression coefficients]

Discharge Regression Regression coefficient Number Mean stan-

characteristic constanpt of basin characteristics of dard error
Q a by b, ba by stations (in percent)

Annual mean-------- 4,22x107%2  0.852 2.15 123 43
October mean-=----- 1.64x1073 .969 3.16 123 750
November mean------ 2.43x10™3  1.02 2.65 123 43\
December mean------ 2.05x1073 1,04 2.55 123 45
January mean-=----~- 1.76x1073  1.05 2.52 123 49
February mean------ 2.65x1073  1.06 2.24 123 49
March mean--------- 1.78x1072 1.06 1.21 123 43
April mean--------- 1.27x107! 1.07 .373 123 56
May mean------~----- 5.60x1071 .895 .602 123 58
June mean---------- 4.74x1072 .800 3.04 123 51
July mean---=------ 3.94x1074 . 859 5.19 123 63
August mean-------- 2.01x1074 .963 4.81 123 - 70
September mean----- 3.96x10°4 .965 4.12 123 63
90 percent duration 5.54x107% 1.09 2.94 123 59
70 percent duration 1.53x1073 1.04 2.70 123 46
50 perceat duration 2.25x1073  0.998 2.84 123 45
25 percent duration 6.79x1073  0.934 2.97 123 53
10 percent duration 1.55x1071 .813 2.11 123 52
2-year-7-day low--- 2.77x107% 1.08 3.31 122 62
10-year-7-day low-- 2.54x1075 1.14 4.27 122 Ciors
50-year~7-day low-- 3.39x10°6 1.18 5.13 122 \458 )
2-year-7-day high-- 4.23x10} .736 .861 123 50
10-year-7-day high- 5.45x10? .754 .721 123 42
50-year-7-day high- 6.38x10! .760 .668 123 42
100-year-7-day high 6.74x10! .761 .652 123 43
2-year peak =----- 7.43x101 .693 .894 112 51
5-year peak-----=-- 8.15x101 .698 .719 112 46
10-year peak------- 8.61x10! .699 .635 112 45
25-year peak------~ 9.15x10? .699 .550 112 b4
50-year peak------- 9.49x10! .699 .497 112 G4
100-year peak------ 9.85x101 .698 .452 112 45
200-year peak------ 1.02x10% .697 412 112 45
500-year peak------ 1.06x102 .696 .364 112 46

17



Table 7.--Summary of regression relations for the southwest region
Model: Q = aA(bl) P(bz) E (b3) S (bé)

B

B

[Q, discharge, in cubic feet per second; A, drainage area in square miles;
P, (mean annual precipitation, inr inches -10 inches); E_, (mean basin
elevation, in feet -5,000 feet) per 1,000 feet; S_., mean basin slope,
in feet per feet; a, b;, by, b3, by, regression coefficients]

Discharge
characteristic

Q

Annual mean----~---

October mean-------
November mean------
December mean------
January mean=------
February mean------
March mean---------

July mean----=----~
August mean----~---
September mean-----

90 percent duration
70 percent duration
50 percent duration
25 percent duration
10 percent duration

Z-year-7-day low---
10-year-7-day low
50-year-7-day low

2-year-7-day high--
10-year-7-day high-
50-year-7-day high-
100-year-7-day high

2-year peak--------
5-year peak--------
10~-year peak-----~--
25-year peak-~-----
50-year peak--~----
100-year peak------
200-year peak------
500-year peak------

Regression Regression coefficient
constant of basin characteristics
a bl b2 b3 b.«;

9.70x10"%  0.888 1.74

2.84 .BO6 1.11
1.83 .815 1.13
1.22 .872 1.26

9.33x1071 .916 1.34

6.47x10"1 .913 .906
1.24x1071 .861 0.502

4.22x10°¢ .961 1.13

1.00x10°1 .948 2.24
3.17x10°2  1.01 2.76
1.12x101 .850 1.68

5.13 .790 1.32
3.65 .811 1.30
1.35 .902 2.08
1.61 .863 1.56
2.10 .855 1.30
6.51 .862 1.34
2.01x10? 0.857 1.34
1.87 .830 2.22
------ No Usable Relation Defined -=----
------ No Usable Relation Defined ------

5.01x1071 .847 1.89

1.54 . 845 1.58

3.24 .834 1.36

4.27 .829 1.28

7.87 .732 .847
5.39x10? .686

6.94x10! .685

9.11x10! .683

1.09x102 .682

1.28x102 .680

1.49%102 .678

1.79x10% 677

Number
of
statioons

54

54
54
54

[
e

54
56
54
54
54
54
54
54

54
54
54
54
54

54

54
54
54
54

51
51
51
51
51
51
51
51

Mean stan-
dard error
(in percent)

55

100
87
17

i
77
33
62
55
98
123
135
142

179
108
106
B8
65

177

51
4
37
38

38
42
41
41
43
45
47
52

Note: The results for stations used in this study suggest that the
peak-flow models for the southwest region tend to overestimate peak flow by

about 25 to 100 percent when site elevation is lower than about 5,500.
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Table 8.--Summary of regression relations for the northwest regian

Model: Q = aal®1) p(P2) Eg (by) S (b,)

[Q, discharge, in cubic feet per second; A, drainage area in square miles;
P, (mean annual precipitation, in inches -10 inches); E_, {mean basin
elevation, in feet -5,000 feet) per 1,000 feet; S, , mean basin slope,
in feet per feet; a, by, by, bz, by, regression coefficients])

Discharge Regression Regression coefficient Number Meanm stan-
characteristic constant of basin characteristics of dard error
Q a b, bs bs by stations (in percent)
Annual mean-------- 2.05x10"2  0.973 2.63 69 56
October mean------- 2.95x107%  1.01 3.13 69 74
November mean------ 2.86x10"3  1.05 2.92 69 71
Decemhar maan=------ 2.78x1073  1.05 2.84 69 71
January mean------- 2.79x107%  1.05 2.717 69 71
February mean------ 4.53x1073%  1.05 2.45 69 67
March mean----~---- 2.72x107%2  1.04 1.44 69 62
April mean--------- 1.08x107! .916 0.804 69 67
May mean-----====-- 1.44x1071 .878 1.17 69 85
Juné mean---==------ 9.59x107%  1.04 3.76 69 88
July mean--~-====-~ 8.28x10°% 1.07 4.58 69 77
August mean~-~----=-- 8.13x1074 1.01 4,21 69 92
September mean----- 9.96x1074 1.00 3.89 69 95
90 percent duration 1.00x1074 1.05 4.81 69 137
70 percent duration 1.37x1073 1.04 3.34 69 78
50 percent duration 3.33x107% 1.02 3.02 69 63
25 percent duration 1.04x1072  1.02 2.80 69 56
10 percent duration 4.30x1072 .989 2.17 69 T4
2-year-7-day low--- 4.89x107% 1.03 4.34 . 766 68 149
10-year-7-day low = =------ No Usable Relation Defined ------
50-year-7-day low = =------ No Usable Relation Defined ------
2-year-7-day high-- 1.94x107! .875 1.26 69 90
10-year-7-day high- 6.23x107} .843 1.09 69 70
50-year-7-day high- 1.15 .825 .990 69 65
100-year-7-day high 1.42 .818 .959 69 66
2-year peak-==--=-=-= 7.95x1071 .820 1.00 67 71
5-year peak-------- 1.86 .794 .871 67 65
10-year peak------- 2.86 .781 .802 67 63
25-year peak------- 4,45 .768  .732 67 63
s0-year peak------- 5.90 .759 .686 67 63
100-year peak------ 7.54 .752 .646 67 63
200-year peak------ 9.49 .745  .609 67 65

500-year peak------ 1.24x101 .737  .565% 67 67
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"Weighted estimates are used for unregulated streams to reduce the
time-sampling error that may occur in a station flood-frequency
estimate. This time-sampling erxor is associated with the length
of record for a station. A station with a short period of record
may have a large time-sampling error because its record may not be
representative of the actual flood history of the site which would
be based on & large number of years. The observed period of record
at a station has the possibility of falling within a wet or dry cli-
matic cycle. The weighted estimate of flood frequency should be a
better indicator of the true values because the regression estimate
is an average of the flood histories of many gaging stations over a
long period of time" (Thomas and Lindskov, 1983).

The weighting procedure to use for peak discharge in this report is
described by Sauer (1974). This procedure weights the station floed frequency
and the regression estimate of flood frequency by the years of record at the
station and the equivalent years of record of the regression estimate. The
following equation should be used:

_ Q) XN Qypy x E

QT(W) ) N+E

where QT(u) = The weighted discharge, in cubic feet per second, for recurrence
interval T-years;
Q = the station value of the fiood based on the historical record,
T(s) ; , .
in cubic feet per second, for recurrence interval T-years
(from Richter and others, 1984);

N the number of years of station data used to compute QT(s);

Q = the regression estimate of the flood, in cubic feet per
T(r) .
second, for recurrence interval T-years; and
the equivalent years of record for QT(r) = 10 years (U.S. Water
Resources Council, 1981, p. 21).

E

The Water Resources Council's (U.S. Water Resources Council, 1981, p. 21)
recommendation for equivalent years of record only pertains to the 100-year
flood; therefore, the assumption for this study is that the equivalent years
of record = 10 years applies to other recurrence intervals.

Ungaged Sites

This method consists of using the regional relations shown in tables 5-8.
Hydrologic characteristics at ungaged sites can be computed by one of the
following procedures: Procedure 1 is for sites where the regression relations
for one region are used. Procedure 2 is for sites that are near regional
boundaries. Procedure 3 is for sites that are near state boundaries.

21



Procedure 1 is used when the entire drainage area of a basin falls in a
single hydrologic region (see pl. 1).

Procedure 2 is used when the basin drainage area upstream from the
site of interest crosses over a hydrologic regiom boundary. Where a site is
near a regional boundary, the estimates of that particular characteristic can
be quite different depending on the regional relation used. Therefore, a
weighting procedure is recommended that utilizes the regression relations for
both regions whereby each estimate is weighted by the percentage of the
drainage srea that lies in each region, and then the two are summed. For
example, if the 10-year peak discharge is to be determined at a site where
50 percent of the drainage area lies in the mountain region and 50 percent of
the drainage area lies in the northwest region, then the 10-year peak dis-
charge is computed using the appropriate relation (P,;o) for the northwest
region multiplied by 0.50 and the appropriate relation. (P,p) for the mountain
region multiplied by 0.50. The two results then are added together to get the
estimate of the 10-year peak discharge at the ungaged site.

Procedure 3 applies to sites where the upstream drainage area of the site
crosses a state line. Studies presenting relations for peak discharge
characteristics have been completed in Utah (Thomas and Lindskov, 1983),
Wwyoming (Lowham, 1976) and New Mexico (Thomas and Gold, 1982), and each of
these states is working on updates which will include relations for estimating
additional streamflow characteristics. No major differences are apparent
between the results of this study and those for Utah, New Mexico, and Wyoming.
However, when a station lies near a state line, streamflow characteristics
should be determined by averaging estimates from the relations for both
states. For example, to determine the 10-year peak discharge at a site near
the Colorado-Wyoming State line, the 10-year peak discharge should be calcu-
lated using both Colorado's relation (tables 5-8) and Wyoming's relation
(Lowham, 1976); then an arithmetic mean of the two results should be consid-
ered the best estimate of the 10-year peak discharge.

Limitations and Accuracy

The regression relations defined in this study provide estimates of flow
in streams where the flow is not significantly altered by regulation, diver-
sion, or other man-made influences. The relations cannot be used to estimate
present or future flows in streams in urban areas unless the effects of urban-
jzation on streamflow are insignificant. For example, the relations could be
applied to a large stream (large rural drainage) flowing in a_natural chanonel
through an urban area.

The mean standard error of the regression relations applies only to flow
estimates derived for basins in which the values of the independent variables
are within the range of the measurements in the gaged basins. The range and
distribution of the variables that appear in the regression relations are
shown in figure 2. The accuracy of the regression relations for ungaged
basins having climatic or physiographic characteristics outside the range
of the gaged basins is untested and therefore is unknown.
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Figure 2.--Range and distribution of basin characteristics used
in regression relations for each hydrologic region.
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The accuracy of the regression relations differs between hydrologic
regions and specific flow characteristics (fig. 3). Based on averages of
the mean standard error for all types of flows excluding minimum 7-day dis-
charges, the accuracy of the predictions decreases in the following order:
mountain region, 49 percent; Rio Grande region, 64 percent; northwest region,
73 percent; and southwest region, 73 percent. The regression relations show
the smallest mean standard error (about 45 to 70 percent) for estimates of
mean annual discharge and flood volumes. The accuracy of the regression
relation varies by month for mean monthly discharge but generally is best
during November through March, except in the southwest region, where the
February through May regression relations show the smallest mean standard
error. However, discharges and the range in discharge are generally small
during November through March, and comparisons between monthly standard errors
{in percent) can be misleading.

200

— HYDROLOGIC REGIONS -

—_ G Noithwast -
- Southwaest
160 — _—

MEAN STANDARD ERROR, IN PERCENT

X N N RN -
60 — \\;£§§§§§;_ \\\?; \\_ﬁj$§ -
_ NEANZZN NEN ‘
: - \“:M NENZ \«1& B

Mean annual flows Mesn monthly flows Flow dutetion High flows Peak flows

STREAMFLOW CHARACTERISTICS

Figure 3.--Mean standard error of regression estimates for selected
flow characteristics in each hydrologic region.



.
Silli/mns oppiniom

Mean standard errors associated with low-flow relations were commonly in
excess of 100 percent, and in five ¢f the nine attempted relations, no usable
relation could be defined because of exceedingly high mean standard errors.
The difficulty of modeling low-flow volumes reflects large low-flow
variability that is oot explained by independent variables that can be easily
quantified. Low flows can be strongly affected by factors such as structure
of the bedrock, depth and permeability of soils, and type and density of
vegetation. In addition, even small irrigation diversions can affect low-flow
volumes and contribute to the variability of gaged low flows.

For these reasons, most reported attempts at low~flow regiomalization
encompassing large geographic regions have been unsuccessful (Riggs, 1973).
More reliable results generally can be obtained at an ungaged site by relating
a series of low flows at an ungaged site to concurrent flows at a nearby
gaging station at which the low-flow frequency curve is defined (Riggs, 1965,
1970; Hardison and Moss; 1972). Based on this relation, other low-flow

characteristics at the ungaged site can be extrapclated from the frequency
curve for the gaged site.

The residuals of the peak-discharge relations in the southwest region
indicate that for site elevations lower than about 5,500 ft, the peak-
discharge relations tend to overestimate flow by about 50 percent (mean
standard error). Because few gaging stations in the southwest region are
located below 5,500 ft, the consistency of this bias is uncertain; however,
the peak discharge estimates from the regression equations may overestimate
flood volumes at other low-elevation sites in this region.

Several guidelines apply to use of the estimates obtained from the
regression relations. The mean standard error (tables 5-8) is only an
approximate indication of the expected accuracy of the estimate; based on the
data from which the relations were developed, the discrepancy between the
estimate and actual streamflow will exceed the mean standard error about
30 percent of the time. The large mean standard errors associated with
low-flow estimates (tables 5-8) indicate that estimates of low-flow volumes,
including minimum 7-day discharge, mean monthly discharge for low-flow months,
or flow-durations involving base flow, are only approximate estimates of
actual flows. These flow characteristics might be better estimated using
other techniques (Riggs, 1970, 1972).

An additional source of error may be associated with estimates of flows
having long recurrence intervals. The median length of record in the four
hydrologic regicons was about 20 years, and the maximum length of record was
about 70 years. Length of record has been shown to be the most important
single factor affecting the accuracy of streamflow values estimated by the
log-Pearson distribution (Benson, 1952; Ott, 1971; Nasseri, 1976).

Because distribution of streamflow-gaging stations on natural-flow
channels is not uniform throughout western Colorado (pl. 1), site location is
an additional factor to consider in evaluating the accuracy of the regression
relations for ungaged basins. Several areas that are physicgraphically or
geologically distinctive and contain few or no gaging stations include the
following:
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(1) San Luis Valley (below an elevation of about 8,000 ft);

(2) VUncompahgre Plateau;

(3) Roan Plateau;

(4) North Park and South Park; and

{5) Low-elevation areas (less than about 6,000 ft) in the western
part of the northwest hydreologic region,.

The lack of streamflow records that met the specifications of this study
prevented verification of the hydrologic similarity of these areas to other
parts of the hydrologic region in which they occur. When such areas lacking
gaging stations were located near hydrologic region boundaries, boundaries
necessarily were determined by considering other physical controls on stream-
flow amounts such as topography, geology, and climatic characteristics.

SUMMARY AND CONCLUSIONS

Regression relations for escimating streamfiow characteristiics were
developed for western Colorado. Regression relations were determined for 33
flow characteristics, which include mean annual and mean monthly discharges,
flow-duration series, peak discharge, and minimum and maximum 7-day discharges
of various recurrence intervals. The study area was divided into four
hydrologically distinct regions to decrease the variablilty in streamflow
caused by differences in basin physiography and climate. Records from 264
stations located in the study area were used to determine relations for the
four hydrologic regions.

Drainage area was the most significant variable in all of the streamflow
relations. Other significant variables in the regression relations were mean
annual precipitation, mean basin elevation, and mean basin slope. The final
regression relations include these four basin and climatic characteristics.

It is not recommended that the relations be applied where basin charac-
teristics are outside the range of the data from which the relations were
developed or are in local regions of the study area where gaged records of
natural flow were not available to develop the relations. The low-flow
relations should be used only as an indicator of expected flows because of
large mean standard errors associated with the regression estimates of low
flows.
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Station VERMILLION CREEK AT INK SPRINGS RANCH, CO.

Parameter STREAM FLOW CFS
Year 1977-1981
State CO
County. MOFFAT

Monthly Statistics

| . Jan  Feb
# Days : 124_ W3
| Avg Day | 543 14 29
Max Day 86 00 150 ¢
Min Day 200 200
| # Months | 4 4
SDev Month . 245 1194
| Skew Month | 160 196
_ Min Month 340 727
i Max Month | 8 98 3199

Exceedences

| 1% | 7ess 145
5% 770 60 50
| 1w | 650 2940
20% ) 510 1500
| so% | 390 775
80% 320 4 50
I so% | 260 400
95% 240 339
| 9% | 200 213

74 80
53 60
3760
3100
2000
985
858
750
710

Perded From HYDROCATA ST 5. 07 5-0¢ 10 35 L2 AM

2171
1232
8340
48 00
13 00
844
758
6 00
524

3724
2720
1900
14 00
560
235
200
198
180

T Aug
Tiss 155
409 516
4002 8000
‘40 110

5 5

164 332
0773 0523
217 189

h B0 Gz
34 50 897 00
970 2350
590 550
100 3140
210 250
220 200
200 1 80
14 150
120

Lat

ID-
Statistic.
nude.
Longitude.

Elevation

Drainage Area

sep  Oct
Tis0 124
465 469
100 0 62 00
130 180
5 4
245 412
09498 184
240 209
8 44 1678
7000 60 08
16 50 19 60
530 504
340 4 Q0
250 240
200 210
200 200
155 200

200

09235450

Mean
40.45 43
1084333
572500
816 00
T N_ov_ _Dec_
TTi20 0 124
32 379
630 700
180 200
4 4
0656 152
0 664 1
255 236
405 587
624 700
540 6 50
450 6 00
4 00 510
280 350
240 250
230 230
220 200
200 200

1000 |
40 Q0
2700|
1200
400|
230
200|
200
150!
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Wo[_D_| WRNAME STRTYPE | WRSTRNO WRSTRNAME CTY[QI0] Q40] Q160 SEC| TS | RNG [PM] USETYPE | DCRAMT | DCRUNITS | ADITYPE | ADJDATE | PADJDATE | APRODATE | ORDNO| ADMINNO | PRIORNO | CANO | SEQNO] PLANS | ALTERID COMMENT
56| 536|THOMAS DOUDLE DITCH T 7[BEAVER CK 1] SE| SE |5 | 1IN| 104W| 5 [T 16600]C 0 0072211894 0471571880 0 11063.00000 1 1 0]
B £|FEA ERDITCH T 4|BEAVER CK 41 W | SW |24 1IN 104 i 0000[C O 0072211894 047017189 0 '15797.00000 E 1] 0
5| HTNO 1 T 7[BEAVER CK 7] SW|SW |31 | 1IN 103W| S [T 5.0000]C g 1010071064 | O6/L771936 | 0/01/1956 [ 38960.00000 22| CAIB9 1 O[ERROR IN LEGAL DESCRIPTION
B 56dMCKN\GHT NO' T 4[BEAVER CK 41 E | N\W |6 TON| 103 i 0000[C 1070971964 | 0671771936 | 0970171956 0 8960.00000| CATE%9] 1] T L DESCRIPTION
56| 587|DEJOURNETTE D NO 1 T 7[BEAVER CK ] NE | SW [6 TON| 103W| S [160 10000|C g T2B171972 | 12301971 | 09/05/1916 [ 74559.2435] W0089-72| 1 0]
56| 614[DEJOURNETTE DNO T 4|BEAVER CK 41 NW | NW TON| 103 160 0.5000|C 1211719 T2RII971 | 0910571916 0 24559.24354] W0398-T. 1] O|CEGAL DESCRIPTION TIED TO OLD SURVEY.
56| 614|DEJOURNETTE D NO 2 T 7[BEAVER CK ] W | W |7 TON| 103W| 5 [160 0.5000]C SAB T2B171972 | 12301971 | 09/05/1916 [ 74559.2435] SICWOL16| 2 0]
B S88[JARVIE DITCH T 4|BEAVER CK 41 W | SE [T T0N| 104 160 0000[C 12131719 T2RII971 | 0910571916 0 24559.24354] WO088-T. 1] [
5| DITCH T 7[BEAVER CK ] SW| SW |24 | 11N) 104W| 5 [160 5.0000]C g T2B11972 | 12301971 | 06I01/1930 [ 24559.29371 Wo097-72] 2 0]
56| 536 THOMAS DOUDLE DITCH T 4|BEAVER CK 41 i3 i3 1IN 104 160 4.3400|C 1211719 1213171971 | 060171930 0 4455929371 W0090-T. [
56| 622|APPLE DITCH T 7[BEAVER CK 1] SW| SW |22 | 11N) 104W| 5 |10 3.0000]C g T2B11972 | 12301971 | 1253171933 [ 2455930680 W0095- 72| 1 0]
B 589[CARMA SPG & DITCH T 4|BEAVER CK 41 W | NW [3T TIN| 103 168 0.2500|C 12131719 12R1197T1 | 1213171S: 0 44559.30680] WO096-7. 1] [
56| 621|GOODMAN DITCH T J[BEAVER CK 7] SE| NW (25 | 11N| 104W| 5 |10 5.0000]C g T2B11972 | 12301971 | 1253171933 [ 24559.30680)| W0094-72] 1 0]
[56]  623|PIE DITCH T 4|BEAVER CK 41 NW | SW TON| 103 160 0000[C 12131719 12R1I97T1 | 12131718 0 44559.30680] W0092-T. 1] [
56| 623|PIE DITCH T 7[BEAVER CK 7] W | SW |7 TON| 103W| S [160 3.0000]C SAB 1211972 | 12301971 | 1253171933 [ 24559.30680) OICWOLL7| 2 [
B 586 THOMAS DOUDLE NO T 4|BEAVER CK 41 NE | NE 36 1IN 104 160 0000[C 12131719 12R1197T1 | 12131718 0 44559.30680] WO093-T. 1] [
56| GI5|WALKER DITCH T 7[BEAVER CK ] NE | SW [6 TON| 103W| 5 [160 3.0000]C g T2B11972 | 12301971 | 1253171933 [ 24559.30680)| WO091-72] 1 0]
[56] 65| WALKER DITCH T 4|BEAVER CK 41 NE[SW 6 TON| 103 160 0000[C AB 1211719 12R1I97T1 | 12131718 0 44559.30680] OICWOIT: 0
56| 587|DEJOURNETTE D NO 1 T J[BEAVER CK 7] NE | SW |6 TON| 103W| 5 [160 3.0000]C g T2B1/1972 | 125301971 | 0500171962 [ 24559.41028| WO089-72| 2 T
B S88[JARVIE DITCH T 4|BEAVER CK 41 W | SE [T T0N| 104 160 13.0000[C 12131719 121811971 | 020371870 0 44550 43863 WO088-T. [
5| CKSTKDIV LOW PT. T 7[BEAVER CK ] SE| W (3 IIN| 103W| 5 [0 0.0300]C SAP 1253171989 | 12/31/1988 | 1071871935 [ 50769.31336 BICWO002| 1 S501219|ALT PT FOR ID1219
_Emk ER CK'STOCK DR T 4|BEAVER CK 41 W | SE |27 ¥ 103 9 0.0300|C 1273171989 | 127317198 07181935 0 50769.31335 BICWO002| 1] O[ACTPTATIDIZIS
5| CREEK NMSF [ 7[BEAVER CK ] SW| SW |24 | 1IN] 104W| S [W 3.2500]C g 1253171992 | 123171991 | 0071611992 [ 52124.00000 G2CWO075| 1 0[Z CFS FROM G/1-3131. FROM UTAH-COLO LINE TO JARVEE D.
_E—Eﬁi OUTH MIDDLE MTN SPRING 4 4§|3KELTCHER CK 41 NE [ NE |28 ¥ 103 oW 0.0100[C O 1213171870 041711926 0 786500000 "WO08H)| 1] 0
56| 2004|FIDDLER SPG 7 Z6|SKELTCHER CK 7] WW | NW [20 | 12N) 103W| 5 [X 00111|C g T2/3171975 | 123171974 | 06I0L/1930 [ 75655.29371 WOB03-75| 1 0]
B 007|COWER SIDE HILL SPG 4 46[SKELTCHER CK 41 W | SW[2T ¥ 103 X '0.0065|C 12/3171975 | 1253171874 | 0610171930 0 25655.29371 W0B03-T: 1] [
56| 2014|UPPER SIDE HILL SPG 7 Z6|SKELTCHER CK 7] NE | SW (21 | 12N| 103W| 5 [X 0.0066|C SC T2B3171975 | 12311974 | 06I01/1930 [ 75655.29371 WOB03-75| 1 T
[56] 2014|UPPER SIDE HILL SPG 4 4§|3KELTCHER CK 41 NE [ SW 2T ¥ 103 X '0.0066|C ,Ch 1213171975 | 1253171874 | 0610171930 0 25655.29371 "B0CWO020| 0
56| 2030|WORLEY SPG 7 Z6|SKELTCHER CK. 7] SW| NE [20 | 12N) 103W| 5 [X 0.0110[C SC T2B3171975 | 12311974 | 06I0L/1930 [ 75655.29371 WOB03-75| 1 1]
[T56 2039|WORLEY SPG 4 46[SKELTCHER CK 41 W | NE [20 ¥ 103 X 0011'5'0 CAB 123171975 | 1253171874 | 0610171930 0 75655.29371 W0B03-T: 4 BANDONED 3719787
56| 2016|WILSON NO 15PG 7 Z6|SKELTCHER CK. ] WW| SW |34 | 12N) 103W| 5 [X 00111|C g T2/3171975 | 12311974 | 06I0LI93L [} 75655.2973| WOB03-75| 1 0]
[T56] 2039|WORLEY SPG 4 46[SKELTCHER CK 41 W | NE [20 ¥ 103 9 0.0110|C ,C/ 1273171981 | 1253171980 | 117231981 0 48174.00000] BECWOI55) [
56| 2030|WORLEY SPG 7 Z6|SKELTCHER CK 7] SW| NE |20 | 12N] 103W| S [9 0.0110[C SC 1253171981 | 12/31/1980 | 1172371981 [ ZB174.00000| BICW0248] 2 T
B 066|ALLEN DITCHNO T T 46[SKELTCHER CK' 41 W | SE [29° ¥ 103 19 0000[C T2R171982 | 12531981 | O7/I5/0: 0 48212.30146] B2CWOI14| 1] [
56| 2055|ALLEN SPG NO 3 7 Z6|SKELTCHER CK. 7] SW| NE |30 | 12N] 103W| S [89 03342|C g 1253171967 | 123171981 | 0GI0L/1933 [ 28212.3067| B2CWOL14] 1 T
[56]  2056|ALLENSPG NO 4 4 4§|3KELTCHER CK 41 NW | NE[30 ¥ 103 9 0.0334|C T2R3171982 | 12/31/1981 | O6/I5/0: 0 48212.30481] B2CWOI14| 1] [
56| 2054[ALLEN SPG NO 1 7 Z6|SKELTCHER CK. 7] SE| SE [30 | 12N| 103W| 5 |89 01114C g 1253171987 | 123171981 | 071011933 [ 28212.30506| B2CWOL14] 1 T
[56  2058|ALLEN SPG NO 9 4 4§|3KELTCHER CK 41 W | NW [29° ¥ 103 9 0.0334|C T2R3171982 | 12/31/1981 | O7/15/19%. 0 48212.33798] B2CWO114| 1] 0
56| 2057|ALLEN SPGNO 8 7 Z6|SKELTCHER CK. 7] NE | SW (19 | 12N| 103W| 5 |9 0.0334C g 1253171967 | 123171981 | 06011965 ] 2B212.42155| B2CWOL14] 1 T
56/ 1140[NO NAME HUNTER CAMP SPG 4 4§|3KELTCHER CK 41 NW | N W ¥ 103 90 [2 o1f6|c 1273171982 | 1273171981 | 0973071981 0 48212.48120] B2CWOIS: 1] [
56| 1133|OIKT SPRING 7 Z6|SKELTCHER CK. ] NE | NE [28 | 12N| 103W| 5 |90 0.0110/C g 1253171967 | 12/31/1981 | 0O/3071981 [ 2B212.48120)| B2CWO188| 1 0]
56| 1009| TREELINE SPRING 4 4§|3KELTCHER CK 41 NE [ NE[28 ¥ 103 90 0.0110|C 1273171982 | 1273171981 | 0973071981 0 48212.48120] B2CWO189| 1] [
56| 2095|SHIELDS SPRING 7 Z6|SKELTCHER CK ] SW|SW |35 | 12N] 103W| 5 [0 0.0330|C SC 1253171067 | 12/31/1981 | 01061982 [ 28218.00000| B2CWOo001| 1 0]
[56]  2095|SHIELDS SPRING 4 4§|3KELTCHER CK 41 W | SW ¥ 103 9 0.0330|C  CAB 1273171982 | 1273171981 | 01/067198: 0 48218.00000] BANDONED 2/16/90
56| 2067|ALLEN DITCHNO 2 T Z6|SKELTCHER CK 7] WW| NE |28 | 12N] 103W| S [0 3.0000]C SC 1253171967 | 123171981 | 0772671982 [ ZB419.00000| B2CWOL14] 1 T
B 067|ALLEN DITCH NO T 4§|3KELTCHER CK 41 NW | NE[28 ¥ 103 9 0000[C CAB T2R3171982 | 12/31/1981 | 071267198, 0 48419.00000] B2CWOI14| O[ABAN 477788
56| 4435|ALLEN RES NO 1 3 Z6|SKELTCHER CK ] NE| SE [19 | 12N| 103W| 5|9 T0000A SC 1253171087 | 12/31/1981 | 0772671982 [ ZB419.00000| B2CWOLT5| 1 0]
56| 4435|ALLEN RESNO 1 4§|3KELTCHER CK 41 NE|[SE |19 ¥ 103 9 1,0000} . CAB T2R3171982 | 12/31/1981 | 071267198, 0 48419.00000] BANDONED 47778
56| 4437[ALLEN RESNO 3 3 Z6|SKELTCHER CK ] SE| NW (33| 12N] 103W| 5 |9 3.0000[A SC 1253171987 | 12/31/1981 | 0772671982 [} ZB419.00000| B2CWOLT5| 1 O[DILIGENCE 87CWaY.
56| 4437|ALLENRESNO 3 4§|3KELTCHER CK 41 E | NW |33 ¥ 103 9 0000} . CAB T2R3171982 | 12/31/1981 | 071267198, 0 48419.00000] BTCWO087| BANDONED 87579
56| 2050|ALLEN SPG NO 2 7 Z6|SKELTCHER CK. 7] WW| NE |31 | 12N] 103W| S [0 0.0334C SC 1253171967 | 12/31/1981 | 07726/1982 [ ZB419.00000| B2CWOL14] 1 0]
[T56] 2059|ALLEN SPG NO 4 4§|3KELTCHER K 41 NW | NE[3T ¥ 103 9 0.0334|C ,Ch 213171982 | 12/31/1981 | 071267198, 0 48419.00000] B7CWO093| 0
56| 2060[ALLEN SPG NO 5 7 Z6|SKELTCHER CK. 7] SE| SW (19 | 12N| 103W| 5|9 0.0334C SC 1253171987 | 123171981 | 0772671982 ] ZB419.00000| B2CWOL14] 1 T
56| 060|ALLEN SPGNO 5 4 4§|3KELTCHER K 41 E | SW 19 ¥ 103 9 0.0334|C ,Ch 233171982 | 12/31/1981 | 071267198, 0 48419.00000] BTCWO093| [
56| 2061|ALLEN SPGNO 6 7 Z6|SKELTCHER CK. 7] NE | SW (19 | 12N| 103W| 5 [9 0.0334C SC 1253171967 | 12/31/1981 | 07726/1982 [ ZB419.00000| B2CWOL14] 1 0]
B 061|ALLEN SPGNO & 4 4§|3KELTCHER K 41 NE [ SW |19 ¥ 103 9 0.0334|C ,C/ 213171982 | 12/31/1981 | 071267198, 0 48419.00000] B7CWO093| [
56| 2062|ALLEN SPG NO 7 7 Z6|SKELTCHER CK. 7] NE| NE [30 | 12N| 103W| 5|9 0.0334|C SC 1253171967 | 12/31/1981 | 0772671982 [ ZB419.00000| B2CWOL14] 1 T
56| 062|ALLEN SPG NO 4 4§|3KELTCHER K 41 NE | NE[30 ¥ 103 9 0.0334|C ,Ch T2R3171982 | 12/31/1981 | 071267198, 0 48419.00000] BTCWO093| 0
56| 2063|ALLEN SPG NO 10 7 Z6|SKELTCHER CK. 1] NE | NW (29 | 12N| 103W| 5 [9 0.0334C SC 1253171967 | 12/31/1981 | 0772671982 [ ZB419.00000| B2CWOL14] 1 0]
B 063|ALLEN SPG NO 10 4 4§|3KELTCHER CK 41 NE [ NW |29 ¥ 103 9 0.0334|C C 213171982 | 12/31/1981 | 071267198, 0 48419.00000] BTCWO093| [
56| 1085|BLM SPRING 002-80 7 Z6|SKELTCHER CK. ] SE| SW [22 | 12N| 103W| 5 |59 0.0050|C g 1273171986 | 12/31/1985 | 08/12/1985 [ 29673.49532| BECWO067| 1 0]
[59| MSPRING 002-81 4 4§|3KELTCHER CK 41 E | SW ¥ 103 590 0.0050|C 1273171986 | 1273171985 | 08711271985 0 49673.49532 BECWO067| 1] 0
56| 1117|BLM SPRING 002113 7 Z6|SKELTCHER CK. ] SE| SW [22 | 12N| 103W| 5 |90 0.0050|C g 1253171987 | 12/31/1986 | 1072071986 ] 50038.49975 B7CWO055| 1 0]
B 1lﬁ|ﬂM PRING 002-128 4 4§|3KELTCHER K 41 W | SW ¥ 103 90 0.0050|C T2/3171987 | 12/31/1986 | 1072071986 0 50038.499' BTCWOD: 1] 0
5| [NORTH SKELTCHER CK RES 3 Z6|SKELTCHER CK ] SE| NE [33 | 12N| 103W| 5|9 T5000A g 12171989 | 12/31/1988 | 107771950 0 50769.36814 'BICW0004| 1 1]
L 34|NORTH KELTCHER SPRING 4 4§|3KELTCHER CK 41 E | NE [33 ¥ 103 9 0.0100[C 1273171989 | 127317158 0771950 0 50769.36814] B9CWO005] 1] 0




5G] 1266]SIMPSON SPRING NO 2 7 ZE[SKELTCHER CK 1] NE[ SE [0 [ 12N 103 g T0110]C g 1253171991 | 12/31/1990 | 001927 [ 51499.28367 9TCWOO3E] 1] T
56 1267 |SMPSON PRING NO 4 46[SKELTCHER CK' 41 i3 i3 | 0 j¥ 103 9 0.0110|C T2R1I991 | 1253171990 | 09011927 0 51499.28367 GICWOD. 6| 1] 0
56| 120t H{g}g STOCK DIVER T [ Z6|SKELTCHER CK ] W | SW |§ 2N 103 g 0.0110[C g 1253171991 | 12/31/1990 | 0001927 [ 51499.28367 SICWO035| 1 T
B 356t G 46[SKELTCHER CK 41 W | SW ¥ 103 9 1,0000} 123171991 | 1253171990 | 1170571990 0 5149951443 91CWO 1] 0
56| 1301|SKELTCHER CREEK DITCH T Z6|SKELTCHER CK 1] SW| SW |34 | 12N 103 i 10000|C g 1253171995 | 12/31/1994 | 070171984 [ 52960.49125 S5CWO058| 1 T
56 1313[CORRALDITCH #1 T 46[SKELTCHER CK' 41 NE [ SE |20 ¥ 103 19 0.0780|C 1273171998 | 1253171997 | 077017196 0 54056.43281 98CWO033| 1] [
56| 1266|SIMPSON SPRING NO 2 7 Z6|SKELTCHER CK. ] NE| SE [20 | 12N] 103 i 0.0220C g 1253171998 | 12/31/1997 | 0700171997 [ 5405653873 GBCWO033| 2 T
_EWFLM UMMIT SPRING 4 [TRIBUTARIES-BEAVER CK 41 NW | W17 TIN| 103 oW '0.0060|C O 1213171870 041711926 0 '7865.00000| | 1] 0| TEGAL CORRECTED AND NAME CHANGED 9/16/97 90CWI1L
56| 625|BROWNS PARK WLDLF SPG 2 7 0| TRIBUTARIES-BEAVER CK ] NW| NE |14 | 1IN| 103 0 0.0500]C g 1211974 | 125301973 | 0512171953 [ 75290.37761 W0592-74] 1 T
[59| \RREL SPRING 4 [TRIBUTARIES-BEAVER CK 41 E | NE |11 TIN| 103 X 0.0110[C 12/3171S75 | 1273171874 | 0610171900 0 25655.18414] W0B06-T: 1] [
56| 2022|CROUSE SPRING 7 0| TRIBUTARIES-BEAVER CK 7] NE| NE 15| 11N] 103 X 00110C g T2/3171975 | 123171974 | 060171900 [ 75655.16414] WO0B06- 75| 1 O[DECREED AS CROUSE SPRING
56| 1068|GEORGE SPARKS SPRING 4 [TRIBUTARIES-BEAVER CK 41 NW | W10 TIN| 103 X 0.0330|C 12/3171S75 | 1273171874 | 0610171900 0 25655.18414] W0B06-T: 1] [
56| 1055|ISAM SPRING 7 0| TRIBUTARIES-BEAVER CK ] SW| SE |IT | 1IN 103 X 0.0110[C ST T2BII975 | 12301974 | 0610171900 0 45655.18414] WOB06- 75| 1 T
[56] 1055|ISAM SPRING 4 [TRIBUTARIES-BEAVER CK 41 W | SE [1T TIN| 103 X 0011'5'0  CAB 123171975 | 1253171874 | 0610171900 0 25655.16414] W0B06-T: BANDONED 12/1971985
56| 1069 MORALES SPRING 7 0| TRIBUTARIES-BEAVER CK 7] SW| SE |9 1IN 103 X 0.0220|C g T2/3171975 | 123171974 | 06I01/1900 [ 75655.18414] WO0B06- 75| 1 T
[59| IGGER CABIN SPG 4 [TRIBUTARIES-BEAVER CK 41 NW1 NE |14 TIN| 103 X 0.0110|C 12/3171975 | 123171874 | 0610171900 0 25655.16414] W0B06-T: 1] 0|DECREED AS NIGGER CABIN SPG
56| 1050|WASH SPRING 7 0| TRIBUTARIES-BEAVER CK 1] SW|SW |13 | 11N 103 X 00170|C g T2/3171975 | 123171974 | 060171900 [ 75655.16414] WO0B06- 75| 1 T
56| 1008|WEST END SPRING 4 [TRIBUTARIES-BEAVER CK 41 NW] SE|8 TIN| 103 X 0.0110|C 12/3171975 | 1213171874 | 0610171900 0 25655.16414] W0B06-T: 1] 0
56| 1057|WEST ISAM SPRING 7 0| TRIBUTARIES-BEAVER CK ] SW|SW |iT | 1IN 103 X 0.0130|C g T2/3171975 | 123171974 | 060171900 [ 75655.18414] WO0B06- 75| 1 T
56| 1061|WEST WILLOW SPRING 4 [TRIBUTARIES-BEAVER CK 41 W | NE |10 TIN| 103 X [ C 12/3171975 | 1253171874 | 0610171900 0 25655.16414] W0B06-T: 1] [
56| 1058|WILLOW SPRINGS #2 7 0| TRIBUTARIES-BEAVER CK 7] SW|SW |iT | 1IN 103 X 00110C g T2BUI975 | 12301974 | 0610171900 0 2565518414 "WO0B06- 75| 1 1]
B 040|WILSON SPG NO 2 81-248 4 [TRIBUTARIES-BEAVER CK 41 NE | SW TIN| 103 X 0.0I11|C C 123171975 | 1253171874 | 0610171931 0 75655.29736, W0B03-T: 1] [
56| 2040|WILSON SPG NO 2 81-248 7 0| TRIBUTARIES-BEAVER CK 1] NE | SW [3 TIN| 103 X 00111[C SCA T2BUI975 | 12301974 | 061011931 0 45655.29735| BOCWO020| 2 0]
56| 1070|G THUM SPRING 4 [TRIBUTARIES-BEAVER CK 41 NW{ SE |4 TIN| 103 X 0011'5'0 1213171975 | 1273171974 | 06/01/1S: 0 25655.3046 7 W0B06-T: 1] [
56| 1012|WEST MORALES SPRING 7 0| TRIBUTARIES-BEAVER CK ] NW | NW [I7 | 1IN| 103 X 0.0060|C g T2/3171975 | 123171974 | 06I0L/1964 [ 7565541790 WOB02-75| 2 T
[56]  2022|CROUSE SPRING 4 [TRIBUTARIES-BEAVER CK 41 NE [ NE |15 TIN| 103 890 [ C 1273171980 | 1273171879 | 0670171934 0 748130832 BOCW0024] 0|DECREED AS JEANS SPRING BY COLO DOW
5| CABIN SPG 7 0| TRIBUTARIES-BEAVER CK ] NW| NE |14 | 1IN| 103 90 0.0220|C g 1273171980 | 12/31/1979 | 06011934 [ 27481.30832| BOCWO024] 2 O|DECREED AS UPPER CALLOWAY SPG BY COLO DOW
[ 56| 2024|MANGUS SPG 4 [TRIBUTARIES-BEAVER CK 41 NE | NW [3T ¥ 103 890 0.0330|C C 1273171980 | 1253171879 | 0311171980 0 47552.00000] BOCWO024] 1] 0
5| SPG 7 0| TRIBUTARIES-BEAVER CK 7] NE | NW |31 | 12N 103 B30 0.0330[C [SCA T2B1/1980 | 123171979 | O3/11/1980 0 27552,00000| B5CWOL69| 2 T
B 040|WILSON SPG NO 2 81-248 4 [TRIBUTARIES-BEAVER CK 41 NE | SW TIN| 103 89 0.0220[C 1273171981 | 1273171980 | 0670171931 0 4T847.29736] BICWO249) [
56| 4436|ALLEN RES NO 2 3 0| TRIBUTARIES-BEAVER CK 1] SE| NE |5 TIN| 103 g 2.0000]A g 1253171967 | 12311981 | 071571942 [ 78212.3379| B2CWOLT5| 1 0]
56| 447T4|CORRALPASTURE RES T [TRIBUTARIES-BEAVER CK 41 E | NW TIN| 103 9 1,0000} T2/3171982 | 12/31/1981 | 09710710, 0 48212.45178] B2CWO051| Tl [
56| 6002|HEADQUARTERS WELL 7 0| TRIBUTARIES-BEAVER CK 7] SE| SW |31 | 11N 103 i 0.0220C g 1253171987 | 123071981 | 117261979 [ 28212474405 B2CWO195| 1 O[PERMIT #24481F
56| 1134|EAST DEAD ASPEN SPRING 4 [TRIBUTARIES-BEAVER CK 41 NE [ SW ¥ 103 90 0.0300|C 1273171982 | 1273171981 | 0973071981 0 48212.48120] B2CWO158] 1] [
56| 1150[1SOM DART SPRING 7 0| TRIBUTARIES-BEAVER CK 1] SE|SW |5 TIN| 103W| S [30 0.0300]C g 1253171987 | 12/31/1981 | 0G/3071981 [ 2B212.48120)| B2CWO188| 1 T
56| 1I35|WEST DEAD ASPEN SPRING 4 [TRIBUTARIES-BEAVER CK 41 NE [ SW ¥ 103 90 0.0110[C 1273171982 | 1273171981 | 0973071981 0 48212.48120] B2CWO158] 1] 0
56| 1008|WEST END SPRING 7 0| TRIBUTARIES-BEAVER CK 1] NW| SE |8 1IN 103 %0 0.0300]C g 1253171987 | 12/31/1981 | 0G/3071981 [ 2B212.48120)| B2CWO188| 2 O[BLM FILING
56| 4475|CORRAL PASTURE RE! [TRIBUTARIES-BEAVER CK 41 NW | W T TIN| 103 9 1,0000} T2R171982 | 125311981 | 1071211981 0 AB212.48132 | B2CWO051| Tl [
56| 2064|ALLEN SPG NO 11 7 0| TRIBUTARIES-BEAVER CK ] SW| N |5 TIN| 103 B9 0.0557|C ST T2B1/I982 | 12301981 | 0772671982 0 28419.00000| B2CWOL14] 1 0]
56| 064|ALLEN SPGNO 11 4 [TRIBUTARIES-BEAVER CK 41 W[ NW 5 TIN| 103 89 0.0557|C ,Ch 213171982 | 12/31/1981 | 071267198, 0 48419.00000] BTCWO093| [
56| 2065|ALLEN SPG NO 12 7 0| TRIBUTARIES-BEAVER CK ] NE| SE |5 TIN| 103 g 0.0334]C ST 1211982 | 12311981 | 0772671982 0 28419.00000| B2CWOL14] 1 T
56| 065|ALLEN SPGNO T 4 [TRIBUTARIES-BEAVER CK 41 NE | SE |5 TIN| 103 9 0.0334|C ,Ch 213171982 | 12/31/1981 | 071267198, 0 48419.00000] B7CWO093| 0
56| 2087|HONEYMOON SPG 7 0| TRIBUTARIES-BEAVER CK 1] W | SW |6 1IN 103 g 0.0330|C g 1253171983 | 123171962 | 070011973 [ 2857745107 B3CWO077| 1 O[STIPULATION
[56] 2088|COWER HONEYMOON SPG 4 [TRIBUTARIES-BEAVER CK 41 NE | NE T 1IN 104 9 0.0330|C 1273171983 | 1273171%8: 0701719 0 2857745107 B3CWO077] 1] O[STIPULATION
56| 1040[1S0M SPRING 7 0| TRIBUTARIES-BEAVER CK 1] WW| SW |10 | 11N 103 90 0.0240C g 1253171983 | 12/31/1962 | 0073071982 [ 28577.45485| B3CWOZL7| 1 T
I MUD SPRING 4 [TRIBUTARIES-BEAVER CK 41 W [ SW 5 TIN| 103 890 0.0010|C 1273171983 | 1273171%8: '097307198: 0 485774848 B3CWO217] 1] 0
56| 1028|BLM SPRING 001-08 7 0| TRIBUTARIES-BEAVER CK ] WW| NE |12 | 1IN] 104 089 0.0010]C g 1253171984 | 12/31/1983 | 077221983 [ 28942.45780)| BACWOLT1] 1 T
[59| MSPRING 001-09 #1 4 [TRIBUTARIES-BEAVER CK 41 NW | NE T 1IN 104 589 0.0010|C 1273171984 | 12317158 07122198; 0 48942.48780] B4CWOIT0| 1] [
56| 1091|BLM SPRING 00299 7 0| TRIBUTARIES-BEAVER CK ] NE| SE |26 | 12N 103 590 0.0010]C g 1273171986 | 12/31/1985 | OB/1L/1985 [ 29673.49531 B6CWO071] 1 T
[59| MSPRING 002-100 4 [TRIBUTARIES-BEAVER CK 41 i3 i3 ¥ 103 590 0.0050|C 1273171986 | 1273171985 | 08711271985 0 49673.49¢ BECWOD! 1] [
56| 1088|BLM SPRING 002-101 7 0| TRIBUTARIES-BEAVER CK ] SE| SE 22 | 12N 103 590 0.0050|C g 1273171986 | 12/31/1985 | 08/12/1985 [ 79673.49532| B6CWO072] 1 0]
[59| 4 [TRIBUTARIES-BEAVER CK 41 NE [ NE[27 TZN[ 103 590 0.0050|C 1273171986 | 1273171985 | 08711271985 0 49673.49¢ BECWO073| 1] [
56| 2110|BLM SPRING 002103 7 0| TRIBUTARIES-BEAVER CK ] NE| NE |27 | 12N] 103 590 0.0050|C g 1273171986 | 12/31/1985 | 08121985 ] 79673.49532| B6CWO073] 1 0]
[59| MSPRING 002-78 4 [TRIBUTARIES-BEAVER CK 41 NE [ NE[27 ¥ 103 590 0.0050|C 1273171986 | 1273171985 | 08711271985 0 49673.49¢ BECWO066| 1] [
56| 2111|BLM SPRING 002105 7 0| TRIBUTARIES-BEAVER CK ] SE| NE |27 | 12N] 103 590 0.0050|C g 1273171986 | 12/31/1985 | OB/13/1985 [ 29673.49533| B6CWO074] 1 0]
B T12[BLM SPRING 002-106 4 [TRIBUTARIES-BEAVER CK 41 E | NE |27 ¥ 103 590 0.0050|C 1273171986 | 1273171985 | 0871371985 0 49673.49533] BECWO074] 1] [
56| 1094|BLM SPRING 002107 7 0| TRIBUTARIES-BEAVER CK ] NE| NE |27 | 12N] 103 590 0.0050|C g 1273171986 | 12/31/1985 | O/13/1985 ] 29673.49533| B6CWOO75| 1 0]
[59| MSPRING 002-108 4 [TRIBUTARIES-BEAVER CK 41 NE [ NE[27 ¥ 103 590 0.0050|C 1273171986 | 1273171985 | 0871371985 0 49673.49533] BECWOD! 1] [
56| 1096|BLM SPRING 002109 7 0| TRIBUTARIES-BEAVER CK ] NE| NE |27 | 12N] 103 590 0.0050|C g 1273171986 | 12/31/1985 | O/13/1985 ] 29673.49533| BECWOO75| 1 0]
[59| MSPRING 002-110 4 [TRIBUTARIES-BEAVER CK 41 NE [ NE[27 ¥ 103 590 0.0050|C 1273171986 | 1273171985 | 0871371985 0 49673.49533] BECWOD 1] 0
56| 1098|BLM SPRING 002-111 7 0| TRIBUTARIES-BEAVER CK ] NE| NE |27 | 12N] 103 590 0.0050|C g 1273171986 | 12/31/1985 | O/13/1985 [ 29673.49533| BECWOO76| 1 T
56 10 MSPRING 001-23 4 [TRIBUTARIES-BEAVER CK 41 NW | NW |8 TIN| 103 590 0.0100[C 1273171986 | 1273171985 | 0871471985 0 49673.49534] BECWO089) 1] [
56| 2113|BLM SPRING 001-31 7 0| TRIBUTARIES-BEAVER CK ] NE| NE 12 | 11N] 104 590 0.0100]C g 1273171986 | 12/31/1985 | OB/14T1085 [ 29673.49534] B6CWO08 7| 1 T
B i MSPRING 001-33 4 [TRIBUTARIES-BEAVER CK 41 NW | NE T 1IN 104 590 0.0100[C 1273171986 | 1273171985 | 0871471985 0 49673.49534] B6CWO087| 1] [
56| 1078|BLM SPRING 001-21 7 0| TRIBUTARIES-BEAVER CK 1] SW| NE |7 1IN 103 590 0.0100]C g 1273171986 | 12/31/1985 | OB/I5/1985 [ 29673.49535| B6CWO08S| 1 T
B MSPRING 001- 4 [TRIBUTARIES-BEAVER CK 41 NE | NE|T. TIN| 104 90 0.0050|C 1273171987 | 1273171986 | 0871471985 0 50038.49534 87CW0057| 1] [




6] 1114]BLM SPRING 002-118 7 TO[TRIBUTARIES-BEAVER CK 1] SW[SW 5 | 12N 103 EY 0.0050]C 1253171987 | 12/31/1986 | 0O/18/1986 [ 5003849934 BTCWOOSE] 1] T
B 11ﬁ|?|.M PRING 001-09 . 4 mITRIBUT RIES-BEAVER CK 41 NE [ SW |24 1IN 104 90 0.0050|C T2/3171987 | 12/31/1986 | 1072811986 0 50038.49974 87CW0050| 1] [
56| 1132|BLM SPRING 001-10 7 0| TRIBUTARIES-BEAVER CK 1] NE | SW |22 | 11N] 104 EY 0.0050|C 1253171987 | 12/31/1986 | 1072871986 [ 50038.49974 B7CWO050| 1 0]
56| 11ﬁ|ﬂM PRING 001-11 4 mITRIBUT RIES-BEAVER CK 41 NW | NW[24° 1IN 104 90 0.0200[C T2/3171987 | 12/31/1986 | 1072811986 0 50038.49974 BTCWOD! 1] [
56| 1130|BLM SPRING 001-12 7 0| TRIBUTARIES-BEAVER CK ] W | NW |24 | 11N] 104 %0 0.0200]C 1253171987 | 12/31/1986 | 1072871986 [ 50038.49974 B7CWO051] 1 0]
L UCKLEY COW CAMP SPG T 4 mITRIBUT RIES-BEAVER CK 41 W | SW[3T ¥ 102 9 0.0300|C 1273171989 | 127317198 0812411935 0 50769.31281 BICWOI 1] 0
5| _%;UCKLEV TOW CAMP SPG 2 7 0| TRIBUTARIES-BEAVER CK ] SE| SW |31 | 12N 102 g 0.0100]C 1253171989 | 12/31/1988 | 082471935 [ 50769.31281 BOCWO002| 1 1]
[59| UCKLEY COW CAMP CAB SPG 4 mITRIBUT RIES-BEAVER CK 41 W | SW[3T ¥ 102 8 0.0100[C 1273171989 | 127317198 0712111950 0 50769.36726| BOCWOX 1] 0
56| 3537|RICHIES RESERVOIR 3 0| TRIBUTARIES-BEAVER CK ] SE| SW |26 | 12N 103 g T0000]A 1253171989 | 12/31/1988 | 1071071950 [ 50769.36807 BICW0004| 1 0]
56| 1236[RICHIES SPRING 4 mITRIBUT RIES-BEAVER CK 41 E | SW |26 ¥ 103 9 0.0200[C 1273171989 | 127317198 071071950 0 50769.36807 B9CWO005] 1] 0
56| 3536|BOBS RESERVOIR 3 0| TRIBUTARIES-BEAVER CK 1] NW| SW [ | 12N| 103 g T0000[A 1253171989 | 12/31/1988 | 1071271950 [ 50769.36809 BICW0004| 1 0]
56| 1235[BOBS SPRING 4 mITRIBUT RIES-BEAVER CK 41 NW|SW 26 ¥ 103 9 0.0200[C 1273171989 | 127317198 071271950 0 50769.36809) "BICWO00! 1] 0
56| 3530| MART KATHERINE RES 2 3 0| TRIBUTARIES-BEAVER CK ] NW| NW 36 | 12N| 103 g 0.5000[A 1253171989 | 12/31/1988 | 1071871950 [ 50769.36815 BICW0004| 1 0]
56 123 RIKATHERINE SPG NO 4 mITRIBUT RIES-BEAVER CK 41 NW | NW 38 ¥ 103 9 0.0200[C 1273171989 | 127317198 07181950 0 50769.36815 "BICWO00! 1] 0
56| 3541|ANTONE GAP RES NO 1 3 0| TRIBUTARIES-BEAVER CK 7] NE| NE [%6 | 12N] 103 g T0000A 1253171989 | 12/31/1988 | 107221951 [ 50769.37184 BICW0004| 1 0]
56| 1241|ANTONE GAP SPRING NO T 4 mITRIBUT RIES-BEAVER CK 41 NE | NE [36 ¥ 103 9 0.0200[C 1273171989 | 127317198 072211951 0 50769.37184] B9CWO005| 1] 0
56| 1244|ANTELOPE SPRING 7 0| TRIBUTARIES-BEAVER CK 7] NW| SE [36 | 12N| 103 g 0.0200]C 1273171989 | 12/31/1988 | 1072311951 [ 50769.37185 BOCWO005| 1 T
B 544|ANTELOPE SPRING RES mITRIBUT RIES-BEAVER CK 41 NW] SE |36 ¥ 103 9 0000} 1273171989 | 127317158 072371951 0 50769.3718¢ B9CW0004] 1] 0
56| 3538|MART KATHERINE RES 1 3 0| TRIBUTARIES-BEAVER CK ] NE| NE |35 | 12N 103 g 0.5000/A 1273171989 | 12/31/1988 | 0BI0/1088 [ 50769.50624 BICW0004| 1 0]
56| 1237|MART KATHERINE SPG NO T 4 mITRIBUT RIES-BEAVER CK 41 NW | NW 38 ¥ 103 9 0.0200[C 1273171989 | 127317198 ‘08087198 0 50769.50624] "BICWO00! 1] 0
56| 3542|ANTONE GAP RES NO 2 3 0| TRIBUTARIES-BEAVER CK 7] SE| NE [% | 12N 103 g 0.5000/A 1273171989 | 12/3171988 | 08J23/1088 [ 50769.50639 BICW0004| 1 0]
56| 1242|ANTONE GAP SPRING NO 4 mITRIBUT RIES-BEAVER CK 41 E | NE [36 ¥ 103 9 0.0100[C 1273171989 | 127317198 08237198 0 50769.50639)] B9CWO005] 1] 0
56| 3543|ANTONE GAP RES NO 3 3 0| TRIBUTARIES-BEAVER CK 7] NW| SE [36 | 12N| 103 g 0.5000/A 1253171080 | 12/31/1988 | 08/25/1088 [ 5076950641 BICW0004| 1 0]
56| 1243|ANTONE GAP SPRING NO 4 mITRIBUT RIES-BEAVER CK 41 E | NE [36 ¥ 103 9 0.0100[C 1273171989 | 127317198 OBI25198¢ 0 50769.50641 B9CWO005] 1] 0
56| 1299|SHIELD SPRING #1 7 0| TRIBUTARIES-BEAVER CK ] SW| SW 3% | 12N 103 g 0.0330|C 1253171995 | 12/31/1994 | 06011930 ] 52960.29371 S5CWO058| 1 T
56/ 1300[SHIELD SPRING 7. 4 mITRIBUT RIES-BEAVER CK 41 E | NE TIN| 103 9 0.0040|C 1273171995 | 1273171994 | 0670171930 0 52960.20371 95CW00St 1] 0
56| 1283|DENNISON SPRING 71 7 0| TRIBUTARIES-BEAVER CK ] NE | NW |6 1IN 103 g 0.0020|C 1253171995 | 12/31/1994 | 0771611930 [ 52960.29416 S5CWO058| 1 T
56| 1284|DENNISON SPRING 7. 4 mITRIBUT RIES-BEAVER CK 41 E | NE |6 TIN| 103 9 0.0110[C T2R11995 | 125311994 | 0771611930 0 52960.20416| 95CWO05! 1] [
56| 1285|DENNISON SPRING 73 7 0| TRIBUTARIES-BEAVER CK ] SW| NE |6 TIN| 103 g 00110C 1253171995 | 12/31/1994 | 071611930 [ 52960.29416 S5CWO058| 1 T
56| 1285|DICKINSON LD #1 0 mITRIBUT RIES-BEAVER CK 41 E | NE [31 ¥ 103 9 0.0350|C T2R11995 | 125311994 | 0771611930 0 52960.20416| 95CWO05! 1] [
56| 1287|DICKINSON LD 72 [ 0| TRIBUTARIES-BEAVER CK 1] SW|SW |3 1IN 103 g 0.0350|C 1253171995 | 12/31/1994 | 0771611930 [ 52960.29416 S5CWO058| 1 0]
56| 1288|DICKINSON LD #3 0 mITRIBUT RIES-BEAVER CK 41 E | SW TIN| 103 9 0.0350|C T2R11995 | 127311994 | 0771611930 0 52960.20416| 95CWO058| 1] [
5| SPARKS SPRING #2 7 0| TRIBUTARIES-BEAVER CK ] SW|SW |3 TIN| 103 g 00110C 1253171995 | 12/31/1994 | 0771611930 [ 52960.29416 S5CWO058| 1 0]
56| 1293|GEORGE SPARKS SPRING #. 4 mITRIBUT RIES-BEAVER CK 41 i3 E |4 TIN| 103 9 0011'5'0 T2R11995 | 12/31/1994 | 0771611930 0 52960.20416| 95CWO058| 1] [
5| SPARKS SPRING #4 7 0| TRIBUTARIES-BEAVER CK ] SW| W |4 TIN| 103W| S [0 0.0020]C 1253171995 | 12/31/1994 | 0771611930 [ 52960.29416 S5CWO058| 1 0]
56| 1295|GEORGE SPARKS SPRING #5 4 mITRIBUT RIES-BEAVER CK 41 E | SW |4 TIN| 103 9 0.0110|C T2R11995 | 127311994 | 0771611930 0 52960.20416| 95CWO058| 1] [
56| 1296[1S0M SPRING 7 0| TRIBUTARIES-BEAVER CK 7] SW| SE |IT | 11N 103 g 00110[C 1253171995 | 12/31/1994 | 0771611930 ] 52960.29416 S5CWO058| 1 1]
[56] 3589 DENNISON RESERVOIR 7 mITRIBUT RIES-BEAVER CK 41 E | NE |6 TIN| 103 9 '0.5000] 1273171995 | 1273171994 | 0770171990 0 5296051316 95CWO057] 1] 0
56| 3501|FIDDLER SPRING RESERVOIR 3 0| TRIBUTARIES-BEAVER CK ] NW| NW [20 | 12N| 103 g T0000A 1253171995 | 12/31/1994 | 070171990 [ 5296051316 G5CW0057| 1 0]
[59| OIR mITRIBUT RIES-BEAVER CK 41 NW]SW® TIN| 103 9 1,0000} 1273171995 | 1273171994 | 0770171990 0 5296051316 95CWO0057] 1] 0
56| 3601|WORLEY SPG RES 3 0| TRIBUTARIES-BEAVER CK 1] SW| NE |20 | 12N] 103 g 70000A 1253171995 | 12/31/1994 | 070171990 [ 5296051316 G5CW0057| 1 0]
[56]3588|DENNISON RESERVOIR #1 mITRIBUT RIES-BEAVER CK 41 NE [ NW |6 TIN| 103 9 '0.5000] 1273171995 | 1273171994 | 097017159 0 5296052474 95CWO057] Tl [
5| 90| DENNISON RESERVOIR 73 3 0| TRIBUTARIES-BEAVER CK ] SW| NE |6 1IN 103 g 0.5000[A 1253171905 | 12/31/1994 | 0O/0L/1994 [ 52960.52839 G5CW0057| 1 0]
_EmT MEADOW SPRING 4 mITRIBUT RIES-BEAVER CK 41 NW| N5 TIN| 103 oW OUQT'C T2/3172000 | 12/31/1999 | 0672811934 0 54786.30859 00CWO073| 1] [




Structure Name: DICKINSON LD #2 Water District: 56 1D Number: 1287

Source. TRIBUTARIES-BEAVER CK Acros imngated

Locaton Q160 Q40 C10  Secton  Twnshp Range PM ciJ v
. SW Sw 3 11 N 103 W S

Distance from secton linos. From N/S line From E/W hne

UTM Coordinates (NAD 83). Northing (UTM y) 4539326 2 Fashng (UTM x) 165721 4 Spotted kom PLSS quarters

Latitude/Longitude (decimal degroes). 409367 -108 9705

Measunng Device/Recorder

Contact DICKINSON, M S TRUST Phong

Address MAYBELL, CO 81640 Cell Phone-
E-mail
Water Rights Summary Total Decreed Rale(s). Abs 00350 Cond 00000 AP/EX. 0.0000

Total Dacreed Voiume(s) Abs 00000 Cond 0.0000 AP/EX 0 0000

Water Rights - Transactions

Seq Case  Adjudication Approprabon  Admin O Pnority Decroed Ad| Uses Comments
¥ Number Date Date Number # Number Amount Type
1 95CW0058 1273111935  716/1930  52960.29416 0 0035C S 9



Structure Name: BEAVER DITCH

Source:
Localion

Water District: 56

BEAVER CK @ Mile 4563
Q160 040 Q10 Sectwn  Twnshp Range PM
SwW Sw 24 11 N 104 W S

Distanco from sechon bnos  From N/S hno From E/W lino
UTM Coordinates (NAD 83} Northing (UTM y) 4534796 O Easting (UTM x) 158918 0 GPS
LatitudoA ongitude (decimal degroes)

Contact
Addrass GREYSTONE COLO Cell Phone
E-mad
Water Rights Summary Tolal Dacreed Rate(s) Abs 70000 Cond Q0000 AP/EX
Total Dacread Volumao(s) Abs 00000 Cond 00000 AP/EX
Water Rights — Transactions
Seq Case  Adpdicaton Appropnabon  Admm, 0 Pnorty Decreed Ady Uses Comments
#  Number Date Date Number & Number Amount Type
1 012211894 411893 15797 00000 © 8 2C O 1
2 WO0097-72 127311972 811930 4455929311 ¢ 5C 8§ 160
Diversion Summary in Acre-Feet - Total Water through Structure

YR FDU DU DWC MaxQ  Nov Dec Jan Feb Mar Apt May Jure July Aug
1970 0313 06726 96 7 0 0 0 0 13 257 267 194 0 0
1971 Q324 06/29 98 6 0 0 0 0 Nz 23 253 240 0 0
1972 020 0625 98 4 0 0 0 0 476 204 218 134 0 0
1973 0319 G703 107 4 0 0 0 0 516 162 236 170 19 0
1974 Q3723 06/21 91 6 0 0 1] 0 57 174 309 833 1] 0
1975 0403 0719 108 7 0 0 0 0 0 134 koh| 416 253 0
1976 Q405 06725 82 5 0 0 0 0 0 198 07 198 0 0
1977 0008 Q4724 48 3 0 0 0 0 952 142 0 0 0 0
1978 0305 06,25 113 4 0 0 0 0 1M 178 214 143 0 0
1979 Q3f28 0607 72 4 0 0 0 0 159 156 214 218 0 0
1980 04/04 0626 84 4 0 0 0 0 0 119 23 128 0 0
1981 QX268 06MS 70 2 0 0 0 0 159 119 714 992 0 0
1982 0402 06130 90 4 0 0 0 0 0 932 194 178 0 0
1983 04115 0715 92 4 0 0 0 0 0 635 234 172 595 0
1984 04720 Q702 T4 5 0 0 0 0 0 436 259 168 793 0
1985 0430 0606 58 4 0 0 0 0 0 133 162 19 0 0
1986 (04401 0615 76 3 0 0 0 0 0 166 134 595 0 0
1588 0403 0424 22 2 0 0 0 0 0 476 0 0 0 0
19890 04X 05726 49 6 0 0 0 0 0 219 926 0 0 0
1950 0401 02y 22 338 ] 0 0 0 o 548 669 0 ] 0
1993 0¥26 0105 65 3 0 0 0 0 245 154 893 168 932 0
1994 03729 0606 70 2 0 0 0 0 940 119 615 119 0 0
1995 0313 06730 110 094 0 0 0 0 354 559 578 559 0 0
1996 02118 0618 O 3 0 0 0 376 564 74 142 336 0 0
1997 0319 (609 83 78 0 0 0 0 382 400 264 910 0 0
1998 (402 06/29 &9 24 0 0 0 0 0 245 876 190 0 0
1999 Q27 09730 174 4 ] 0 ] 0 85 911 245 163 578 578
2000 04724 055 22 26 0 0 0 ] 0 361 774 0 0 0
2001 0418 0912 148 246 0 ¢ 0 0 0 634 151 107 799 799
2002 0410 05725 46 $ 0 0 0 0 0 208 173 0 0 0

Measuring Device/Racordar- 18 IN PARSHALL

USA NWR(OWNER) Phone

1D Number: 524

Acros imgated 57
ciu A

Sept

v

(V]
O W Ee v oo o000 00000 oD OO0 OO0 o0 OO0 0000 000

(]
(=]

0.0000
0 0000

Oct.

O O 0 O O 0 0 0 0 00 00000 00000 000000000

Total
833
760
605
633
603

1156
104
238
653
415
479
216
466
530
480
13
411

476
312
a3l
294
202
205
342
712

1312
700
13
513
382



Structure Name: BEAVER DITCH Water District: 56 1D Number: 524

2003 0513 05122 10 2 0 0 0 0 0 0 97 0 0 0 0 0 397
2004 0318 0517 61 309 ¢ 0 0 0 635 141 761 0 0 0 o0 ™
" Momum o4 ¢ 0 0 0 0 0 o 0 0 o o0 0 37
Maxmum 24 0 0 0 76 13 400 876 416 263 799 559 0 1312
Average 46025 0 0 0 118 242 140 191 917 153 430 2N 0 4n
Diversion Comments
IYR NUC Code Acres  Comments
imgated
1970 60
97 &0
1972 60
1973 60
1974 70
1976 60
1977 60
1978 60
1979 60
1980 100
1981 100
1982 o4
1983 60
1984 60
1885 60
1987 60
1938 60
1989 60
1950 60
1991 60
1992 60
1693 60
1954 60
1995 60
1996 57
1997 57
1998 57
1999 57
2000 57
2001 57
2002 57 Also used for stock, though not decreed for stock
2003 57 Also used for stock, though not decreed for stock

2004 57 Also used for stock, though not decreed for siock



Structure Name: APPLE DITCH Water District: 56 [D Number: 622

Sourco. BEAVER CK @ Mile 45 56 Acres Imgated. 3

Location Q160 Q40 Q10 Secton  Twnshp Range  PM ciu A
SW Sw 24 11 N 104 W S

Drstance from sectron hinas  From N/S ling From E/W line

UTM Coordinates (NAD 83} Northing (UTM y) 4534846 0 Easting (UTM x) 158991 0 GPS

LatitudesLongitude (decimal degreas)-
Measuring Devico/Recorder 9 IN PARSHALL

Contact COLO DOW Phone
Addrass Ceall Phone
E-mail

Water Rights Summary

Total Decreed Rate(s) Abs 30000 Cond 0.0000 AP/EX 0 0000
Total Dacrged Volume(s) Abs 00000 Cond 00000 AF/EX 00000

Water Rights - Transactions

Seq Case  Adpdicabon Appropration  Admm O Pronty Decreed Ad) Uses Comments
#  Number Date Daia Number # Number Amount Type
1 WO0095-72 123111972 1213171933 44559 30680 0 ic s 160

Diversion Summary in Acre-Feet - Total Water through Structure
IYR FOU LDU DWC MaxQ Nov. Dec Jan Fab Mar Apr May June July Aug Sept Oct Totad

1981 0403 10731 152 1 0 0 0 0 0 555 615 M7 893 0 28 07 214
1982 0402 06730 90 1 0 0 0 0 0 M7 615 595 0 0 0 0 156
1983 0429 06730 63 1 0 0 0 g 0 198 615 565 0 0 0 0 120
1984 0909 10731 53 05 0 0 0 0 0 0 0 0 0 0 218 07 526
1985 04720 0930 100 05 0 0 0 0 0 109 307 298 0 0 278 0 992
1986 0330 0603 66 1 0 0 0 0 397 2298 307 298 0 0 0 0 674
1987 (4718 1001 197 05 ] 0 0 9 0 129 WT  W/E W7 WT  W/E W7 195
1988 0405 1031 210 059 0 0 0 0 0 292 738 T4 738 1@ T4 78 730
1989 04/01 04130 30 014 0 0 0 0 0 615 0 0 0 0 0 0 615
1990 0401 0430 W 02 0 ) 0 0 0 119 0 0 0 0 0 0 119
1993 Q315 06RO 108 049 9 0 ) O 165 292 301 192 0 0 0 0 105
1994 0412 0531 50 06 0 0 0 0 0 226 369 0 0 0 0 0 595
1995 0501 0630 61 2 0 0 0 0 0 0 873 119 0 0 0 0 206
1997 0401 0531 61 2 0 0 0 0 0 19 615 0 0 0 0 0 180
1993 0416 0574 29 2 0 0 ) 0 0 436 555 0 0 0 0 0 992
1999 04401 0630 ot 1 0 0 0 0 0 595 615 466 0 0 0 0 168
2000 0401 05731 6 1 0 0 0 0 0 595 456 0 0 0 0 0 105
2004 0408 408 1 174 0 0 0 0 0 345 0 0 0 0 0 0 345

Mownum 014 0 0 ¢ 0 0 0 0 0 0o o 0 0 345

Maxmum 2 0 0 0 0 165 1y 873 119 307 37 298 N7 214

Average 09589 0 0 0 0 114 204 368 231 261 212 607 553 106

Diversion Comments

IYR NUC Code Acres Comments

Imgated
1976 Structure not usable
1877 No water available
1978 Structure not usable
1879 Stnucture not usable
1980 Water available. but nof Laken



Structure Name: APPLE DITCH Water District: 56 1D Number: 622
1982
1984
1985
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996 Water available, but not taken
1997 Water avaitable, but not laken
1998
1999
2000
2001 Water available. but not laken 0
2002 Water available, but not taken 0 Has other uses, but no water was used
2003 Water available, but not taken 0 Has other uses, but no water was used
2004 0

hoWhoUn N U nGh G

[ 2 VS I )



Structure Name: GOODMAN DITCH Water District: 56 1D Number: 621
Source BEAVER CK @ Mile 45.03 Acres imgated 30
Location Q160 Q40 Q10  Secton  Twnshp Range  PM Ciu. A
NW SE 25 11 N 104 W S
Drstance from section hnes From N/S line From E/W line
UTM Coordinates (NAD 83) Norttung (UTM y) 4534126.0 Easting (UTM x) 159667 0 GPS
Latitude/L ongilude (decimal degrees)
Maasunng Device/Recorger 18 IN PARSHALL
Contact COLC DOW Phone
Addross Ceall Phone
E-mar
Walar Rights Summary Total Docread Rato(s) Abs 50000 Cond Q0000 AP/EX 0 G000
Totat Dacrood Volumo(s). Abs 00000 Cond 00000 AFPEX 0 0000
Structure Comments
40 ACRES HISTORICALLY IRRIGATED
Water Rights —- Transactions
Seq  Coee  Adudvohon Asomnegtan Adme 0 Pronly Dacrenad Ady Uses Comments
2  Number Dawe Date Number # Number Amaunt Type
1 WO094.72 120111972 1273111933 44559 30660 0 5C S 160
Diversion Summary in Acre-Feet - Total Water through Structure
IYR FOU LDU OWC MaxQ Nov Dec Jan Feb Mar Apt May June July Aug Sept. Odt Total
1978 0817 Q708 22 2 0 0 0 0 0 0 0 555 ni 0 0 0 8r3
1979 05728 0714 48 2 0 0 0 0 0 0 793 105 955 0 0 0 169
1980 0501 0828 110 2 ¢ 0 0 0 0 0 122 119 625 831 0 0 88
1981 0414 1031 154 2 0 0 0 0 0 674 972 545 0 nz 595 (3% 372
1882 0402 09114 152 2 0 0 0 0 0 694 122 118 506 922 417 0 496
1983 0415 08725 119 3 0 0 0 0 0 635 184 119 674 8992 0 0 534
1984 04720 10/24 163 3 0 0 0 0 0 327 160 130 754 714 893 714 632
1985 0410 0801 o6 3 0 0 0 0 0 105 124 893 916 397 0 0 375
1986 0402 08731 150 24 0 0 0 0 0 115 122 849 138 147 0 0 609
1987 0401 0330 183 25 0 0 0 0 0 114 103 1000 103 103 1000 0 625
1988 0403 01731 112 493 0 0 0 0 0 153 972 94.0 972 0 0 0 442
1989 03725 06730 44 2 0 0 0 0 278 436 516 B7 0 0 0 0 162
1993 04/16 07109 75 3 0 0 0 0 0 744 152 791 H7 0 0 0 2
1994 0401 06/20 65 2 0 0 0 0 0 119 595 3987 0 0 0 0 218
1995 ©4N15 0531 47 3 0 0 0 0 0 635 184 0 0 0 0 0 248
1996 0501 06725 46 2 0 0 0 0 0 0 122 595 0 0 0 0 182
1997 04720 06720 46 3 0 0 0 0 0 436 893 7913 0 0 0 0 212
1998 04720 0710 3 0 0 0 0 0 436 893 59.5 397 0 0 0 232
1999 04110 07405 87 3 0 0 0 0 0 833 184 170 198 0 0 0 458
2000 0407 0709 N0 3 0 0 0 0 0 142 184 238 357 0 0 0 a7
2001 0323 0710 110 5 0 0 0 0 893 265 170 357 198 0 0 0 631
2002 04112 0549 28 5 0 0 0 0 0 188 536 0 0 0 0 0 242
2003 04720 06726 68 3 0 0 0 0 0 54 2 122 5186 0 0 0 0 229
T T T Minmum 2 0 0 0 0 0 0 0 0 0 0 0 0 @3
Manmum 5 Q 0 0 0 893 265 184 170 18 147 1000 T4 631
Average 28622 0 0 0 0 500 802 13 765 B4 275 126 578 159

Diversion Comments



Structure Name: GOODMAN DITCH Water District: 56 1D Number: 621
IYR  NUC Code Acres  Comments
. Imgated
1976 Structure not usable
1977 No waler available
1978 No water available

1979 40
1980 !
1582 45
1584 40
1985 40
1987 40
1988 40
1969 40
1950 No water available 0
1995 2z
1996 30
1997 30
1998 b
1999 0
2000 30
2001 B
2002 ¥
2003 30

2004 No water available NOT ENOUGH WATER FOR ALL THE DITCHES



Structure Name: MCKNIGHT NO 1

Source
Location

Distance from sachon hnes From N/S Ine
UTM Coordinates (NAD 83) Northing (UTM y)

BEAVER CK @ Mile 43.31

Lalitude/Longitude (decimal degroos)

Contact

Address

Water Rights Summary

Mseasunng Dovico/Recorder 3 IN PARSHALL

Water District: 56

Q160 Q40 Q10 Secton  Twnshp Range PM
SW Sw 31 11 N 103 W S
From E/W no
4531593 0 Easting (UTM x) 160827 0 GPS
USA NWR Phone
Coll Phono.
E-mai
Tolal Decread Rate(s) Abs 50000 Cond

Total Decraead Volume(s) Abs.

00000 Cond

Water Rights — Transactions

Adj
Type

Uses

1D Number: 562

Acres imgalad. 48
ClJ- A

00000 AP/EX 0 0000

0.0000 APEX 0 0000
Comments

ERROR IN LEGAL DESCRIPTICN

Diversion Summary in Acre-Feet - Total Water through Structure

Seq Case Adudicabon Appropiabon  Admm. O Promy Decreed
] Nutnber Dake Date Number # Number Amount
1 CA1899 1081964 9171956  38960.00000 ¢ 22 5C §

YR FDU LOU DWC MaxQ Nov Dec Jan Feb Mar
1970 04110 0714 86 § 0 0 0 0 0
1971 04722 0812 55 4 0 0 0 0 0
1972 04723 1005 130 3 0 0 0 0 0
1973 0511 0831 77 3 0 0 0 0 0
1914 04727 081 99 3 0 0 0 0 0
1975 Q4125 0912 54 3 0 0 0 0 0
1976 0513 0820 56 3 0 0 0 0 0
1977 04725 06/28 23 3 0 0 0 0 0
1978 0322 0625 96 2 0 0 0 0 387
1979 0502 051 10 3 0 0 0 0 0
1982 07/2 0802 32 1 0 0 0 0 ]
1983 0517 0910 111 2 0 0 0 0 0
1984 0509 0702 55 2 0 0 0 0 0
1685 05112 09730 128 15 0 0 0 0 0
1986 0515 0831 109 1 0 0 0 0 0
1988 (4110 04722 13 1 0 0 0 0 0
1989 04/8 0607 37 075 0 0 ] 0 0
1950 0405 0607 35 11 ] 0 0 ] 0
1993 0319 060 79 062 0 0 0 0 619
1994 0415 0531 36 062 0 0 0 0 0
1995 0506 0515 10 Q76 0 0 0 0 0
1996 0309 0506 59 09 0 0 0 0 411
1997 (4722 06723 63 09 0 0 0 0 0
1998 04729 0910 135 Q62 0 0 0 0 0
1999 0601 0810 40 062 0 ] 0 0 0
2000 04101 0531 61 L) 0 0 0 0 0
2001 0523 06112 51 0 0 0 0 0
2003 0318 0512 %5 13 6 0o 0 0 35
7 7 Momum 062 0 0 0 0 0
Maximum 51 0 0 0 0 411
Average 20996 0 0 0 0 430

Apr

154
536
476
0

238
357
0

357
119

L= T = I B Y }

0
258
168
334
209
172

0
536
161
246

0

205

0

74

0

205
335

May
208
17
115
124
154

893
113
476
122
595

a7
92
595
169

251
11
M6
a1
151
107
553
31

226
9190
8

June

204
694
114
124
101
0
130
179
992
0

]
113
714
476
298

104

863
1789

169

0
226
684

o

204
484

July Aug Sept Oct Total
555 0 0 0 6
793 238 0 0
436 417 893 149 466
129 258 0 0 2
w1 298 0 0 7

0 625 387 0
36 238 0 0 3
0 0 0 o 1
0 0 0 0o 3
0 0 0 0 595
595 397 0 0 35
496 307 99 0 25
197 0 0 0 167
07 N7 298 0 198
536 615 0 0 182
0 0 0 0 258
0 0 0 0 523
0 0 0 0 531
0 0 0 0 695
0 0 0 0 443
0 0 0 0 151
0 0 0 0o 105
0 0 0 0 833
®1 381 123 0 166
0 M 0 0 442
0 0 0 0 431
0 0 0 o 195

0o 0 0 14

S0 T e 0 CRRTY
595 625 893 M9 62
160 136 632 053 191



Structure Name: MCKNIGHT NO 1 Water District: 56 1D Number: 562

Diversion Comments

IYR  NUC Code Acres Comments
Imgated
1870 45
1971 45
1973 45
1976 45
1977 45
1978 45
1979 45

1980 Water available, but not taken
1981 Water available, but riot taken

1982 40
1983 45
1984 45
1985 45
1987 45
1988 45
1989 45
1990 45
1991 45
1992 45
1994 45
1995 45
1996 48
1997 48
1998 48
1999 No mformation avalatie 48
2000 48
2001 43
2002 Water available, but not taken 48
2003 43

2004 Water available, but not taken



Structure Name: MCKNIGHT NO 2

Sourte BEAVER CK @ Mile 42 74 Acres Imgated
Location Q160 Q40 010 Sechon Twnshp  Range  PM cy
NW SE 6 10 N 103 W S
Dustance rom secton hinas- From N/S hine From E/W hne
UTM Coordinates (NAD 83). Nothing (UTMy) 4531068 0 Easting (UTM x) 160910.0 GPS
Lattude/Longiude (docimal degrees)
Measunng Devico/Rocorder 9 IN PARSHALL
Contact USA NWR Phone
Address Coll Phone
E-mail
water Rights Summary Total Decreed Rate(s) Abs 30000 Conag 00000 AP/EX 00000
Totai Decreed Volume(s) Abs 00000 Cond Q0000 AP/EX 0 0000
Warer Rights -- Transactions
Seq Cass  Adpdicabon Appropration Admin O Pnonty Decreed Ad) Uses Comments
#  Number Date Date Number # Number Amount Typo
1 CA1B99  10/9/1964 911195 3896000000 0 22A 3C S 1 ERROR IN LEGAL DESCRIPTION
Diversion Summary in Acre-Feet - Total Water through Structure
IYR  FOU LDU DWC MaxQ  Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct
1970 (4111 0817 95 4 ] 0 0 0 0 124 833 119 506 298 0 0
1971 04724 0908 85 3 0 0 0 0 0 78 833 615 29 07 159 0
1972 04723 08/25 105 2 0 0 0 0 0 Nz 83 843 456 545 0 0
1973 05809 & 79 2 0 0 0 0 0 0 912 163 129 129 0 0
1974 0427 0871 99 2 0 0 0 0 0 159 107 506 188 298 0 0
1975 0414 0912 €5 2 0 0 0 0 0 674 595 i} 0 417 238 0
1976 0513 709 SO 2 0 0 0 0 0 0 54 873 ¥B7 0 0 0
1977 04m4 08728 129 2 0 0 0 ] 0 107 92 793 615 555 0 0
1978 0409 06/25 78 1 0 0 0 0 0 436 615 4986 0 0 0 0
1979 05/02 0517 16 15 0 0 0 0 0 0 476 0 0 0 0 0
1982 04726 0802 99 1 0 0 0 0 0 992 615 595 615 jor 0 0
1983 0517 090 1M 2 0 0 0 0 0 0 a7 13 496 307 992 0
1984 0509 07702 55 1 0 0 0 0 0 0 456 595 397 0 0 0
1989 0515 0603 20 063 ¢ 0 0 0 0 0 195 375 0 0 0 0
1990 0409 0603 28 061 0 ] 0 0 0 162 103 363 0 0 0 ]
1993 0415 06/30 47 076 0 0 0 0 0 241 17 110 0 0 0 0
1994 (4726 06115 30 1 0 ] 0 0 0 982 198 298 0 0 0 ]
1995 0407 0427 21 14 0 0 0 o 0 543 0 0 0 0 0 0
' “Mimum 061 0 o 0 0 0 0 o o o 0 o 0
Maxmum 4 0 0 0 0 0 124 107 119 613 5595 238 0
Aversge 16611 0 0 0 0 0 298 553 509 191 161 275 0
Diversion Comments
YR NUC Cods Acres  Comments
Imgated
1970 20
1971 X
1973 20
1974 20
1976 2%

Water District: 56

ID Number: 563

Total

408
224
K
220
222
192
198
395
155
476
196
245
109
232
301
469
595
583
232
407
173




Structure Name: MCKNIGHT NO 2

1977
1978
1979
1980
1981
1982
1983
1984
1985
1987
1988
1993

Water available, but not taken
Waler available, but not taken

Water available, but not taken
Water available, bul not taken

Water available, but not taken
Water available, but not taken
Structure not usable

Water avadable, but not taken
No water available

Water available, but not taken
Water available, but not taken
Water available, but not taken

Gim Yraler avangbiv, Dui it idken

20
20

0

(=L R == i = 2 = ]

No water avadable

Water District: 56

ID Number: 563



Structure Name: THOMAS DOUDLE DITCH Water District: 56 1D Number: 536

Source BEAVER CK @ Mile 44 4 Acres Imgated 21

Location- Q160 040 10  Secton  Twnshp Range  PM CiJ A
SE SE 25 11 N 104 W S

Distance from section ines  From NS line From E/W ine

UTM Coortinates (NAD 83) Northing (UTM y) 4533153 0 Eashing (UTM x) 160238 0 GPS

Latitude/Longitude (decimal degroes)
Measunng Device/Recorder 18 IN PARSHALL

Contact. COLO DOW Phone
Addross Ceit Phone
E-mail
Water Rights Summary Total Decreed Rate(s) Abs 6 0000 Condg 00000 APEX 0 0000

Total Dacreed Volume(s) Abs 00000 Cond- 00000 APEX 0 0000

Water Rights -- Transactions

Seq Case  Adpdcation Appropriaton  Admm O Pnonty Decreed Adj Uses Comments
#  Number Date Date Number & Number Amount Type
1 972211894  4/15/1880 11063 00000 0 1 166C O 1
2 WO090-77 19171972 RAAMOIN 445507371 N 4uar g 160

Diversion Summary in Acre-Feet - Total Water through Structure
IYR FDU LDU DWC MaxQ Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Total

1970 0327 1004 182 10 0 0 0 0 97 307 430 275 105 764 912 159
1971 Q414 011 89 5 0 0 0 0 0 117 285 145 436 0 0 0
1972 0612 018 27 2 0 0 0 0 0 0 0 625 n7 0 0 0
1973 0427 019 84 § 0 0 0 0 0 238 234 166 69 4 0 0 0
1974 04727 0719 84 3 0 0 0 0 0 238 184 10 56 5 0 0 0
1975 0425 0125 92 5 0 0 0 0 0 357 247 297 47 0 0 0
1976 0508 023 77 5 0 0 0 0 0 0 214 172 912 0 0 0
1977 (407 0714 64 2 0 0 0 0 0 159 416 992 278 0 0 0
1978 03711 0719 118 3 0 0 0 0 754 113 184 15 674 0 0 0
1979 04720 07114 86 3 0 0 0 0 0 655 184 138 355 0 0 0
1980 04/11 08728 130 4 0 0 0 o 0 124 236 178 833 1m 0 0
1981 03722 0818 136 2 0 0 0 0 397 19 122 793 436 357 0 0
1982 04102 081 135 4 ] 0 0 ] 0 138 154 178 218 615 0 0
1983 04725 0910 119 4 0 0 0 0 0 238 218 200 Nz 615 198 0
1984 04724 0924 120 4 0 0 0 0 0 a8 214 168 238 436 476 0
1685 04110 0930 150 4 0 0 0 ¢ 0 138 162 793 214 108 809 0
1986 04007 09/15 147 3 0 0 0 0 0 119 169 116 476 922 446 0
1987 0407 10731 185 385 0 0 0 0 0 142 236 229 238 922 893 922
1988 0403 10731 124 555 0 0 0 0 0 156 0 0 299 94 1 910 %1
1989 04112 06/29 5t 287 ] 0 0 0 0 989 823 664 0 0 0 0
1990 0324 0707 57 4 0 0 0 0 97 916 986 722 278 0 0 0
1993 04116 07110 86 4 0 0 0 0 0 893 245 116 3 0 0 0
1994 0401 0620 81 3 0 0 0 0 0 178 122 793 0 0 0 0
1995 0420 07110 82 3 0 0 0 0 0 436 184 148 97 0 ] 0
1996 0415 0615 46 33§ 0 0 0 0 0 107 100 100 0 0 0 0
1997 04/20 06730 56 4 0 0 0 0 0 873 119 178 0 0 0 0
1998 04/15 0630 77 4 0 0 0 0 0 952 245 178 0 0 0 0
1999 0415 0817 107 5 0 0 0 0 0 952 3 183 80 1 238 0 0
2000 0407 08730 8BS 3 0 0 0 0 0 142 184 19 0 0 0 0
2000 03726 0703 100 5 0 0 0 0 595 240 192 595 595 0 0 0

1342
592
942
434
375
829
478
190
355
444
74
440
601
555
526
591
589
906
466
248
330
489
381
417
309
385
520
637
44p
557



Structure Name: THOMAS DOUDLE DITCH

2002 0328 10730
2003 031 07006
2004 0326 06730

Mnumum

Maximum
Average

IYR  NUC Code

1970
191
1972
1973
1974
1975
1976
1977
1978
1979
950
1981
1982
1983
1984
1985
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998

2002
2003
2004

1

53

108

97

5
6
309

o O o | o o o

(=2 — I - -~ A~

Acres
Imgated

%%
55
55
55

o O o O o O

Diversion Comments

Comments

o o o O o O

97
130
175

0
130
134

'

178
286
128

0
307
107

A

21
615
121

430
173

h~

Water District. 56

108
28

.- % 5
0

297
13

J

W07

ID Number: 536

]
0

—

912
141
<

536
0
0

0
941
778

¢

532
s
64

Y]
1341
513



Structure Name: THOMAS DOUDLE NO 2 Water District: 56 1D Number: 586

Source BEAVER CK @ Mile 44 07 Acres Imgated 37

Location Q160 40 Q10 Secton  Twnshp Range  PM Ciu A
NE NE 36 11 N 104 W S

Distanco from section tines  From N/S fine From E/W hne

UTM Coordinales (NAD 83) Northing (UTM y) 4532691 0 Easting (UTM x) 160393 0 GPS

Lattude/Longituda (docimal degrees).
Measunng Device/Racorder 18 IN PARSHALL

Contact COLO DOW Phong
Address Coll Phono
E-mail
Wataer Rights Summary Total Decread Rate(s) Abs.. 30000 Cond 00000 AFP/EX 0 0000
Totat Decreed Volume(s) Abs 00000 Cond 00000 APEX 00000

Water Rights — Transactions

Seq Case  Adpudicabon Appropnation  Admin 0 Pnonty Decreed Ady. Uses Comments
¥ Number Date Date Number #  Number Amourt Type
1 WO093-72 12311972 1273171933 44559 30680 0 ic § 160

Diversion Summary in Acre-Feet - Total Water through Structure
IYR FOU LDU DWC MaxQ Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Total

1970 0320 0710 98 3 0 0 0 0 476 126 69 4 119 97 0 ] 0 403
1971 0409 0918 97 3 0 0 0 0 0 932 97 159 38 307 37 0 239
1972 Q403 1007 158 3 0 0 0 0 0 932 893 a7 159 615 674 208 390
1973 04723 1006 118 3 0 0 0 0 0 238 166 77 0 105 103 19 448
1974 04106 1014 164 3 a 0 0 0 0 863 154 506 188 58 873 417 469
1975 0423 04725 94 4 0 0 0 0 0 476 216 178 992 0 0 0 E2))
1976 0308 0802 54 4 0 0 0 0 0 0 166 198 %7 397 0 0 226
1977 0401 0520 33 2 ¢ 0 0 0 0 476 57 )] 0 0 0 0 833
1978 0330 06725 88 2 0 0 0 0 397 193 122 754 0 0 0 0 282
1975 (04/20 07114 86 2 0 0 0 0 0 436 122 912 278 0 0 0 286
1980 O4/11 08728 130 i} 0 0 0 0 0 85.3 174 119 a7 %55 0 0 476
1981 0325 Q8n9 125 1 0 0 0 ¢ 139 595 357 258 893 179 0 0 166
1982 04/02 08731 135 2 0 0 0 ¢ 0 694 122 119 139 07 0 0 356
1983 04729 0910 109 2 0 0 0 0 0 397 122 13 992 307 992 0 ric)
1984 04r24 0930 142 3 0 0 0 0 0 208 160 109 258 615 436 ¢ 421
1985 0410 0702 80 4 0 0 0 0 0 122 162 595 397 0 0 ] M9
1986 0407 0709 94 15 0 0 0 ] 0 714 754 337 893 0 0 0 189
1987 0408 1031 207 1 0 0 0 0 o 87 071 298 307 W7 N8 o7 21
1988 0403 1031 210 28 0 0 0 0 0 883 122 118 122 122 118 122 815
1889 0510 06730 30 15 0 ] 0 0 0 0 a7 nz 0 0 0 0 734
1990 0408 0707 49 15 0 0 0 0 0 278 a7 278 139 0 0 0 111
1993 0326 06116 53 2 0 0 0 0 238 154 476 635 0 0 0 0 210
1904 04110 0615 45 2 0 0 0 0 ] 635 555 298 0 0 0 0 149
1995 04726 07110 62 2 0 0 0 0 0 198 122 635 97 0 0 0 246
1996 0415 06730 48 2 0 0 0 0 0 635 67 4 595 0 0 0 0 190
1997 04720 06730 47 2 0 0 0 0 0 436 595 833 0 0 0 0 186
1998 04115 0630 61 2 0 0 0 0 0 635 595 19 0 0 0 0 242
1999 04715 08726 82 3 0 0 0 0 0 6335 152 298 179 218 0 0 286
2000 Q4709 0612 65 2 0 0 o 0 0 873 122 238 0 ¢ 0 0 234
2001 031 0703 85 3 0 0 0 0 595 178 122 M2 149 0 0 0 343
2007 0402 071 85 1 0 0 0 0 0 TS 238 129 7 0 0 0 125



Structure Name: THOMAS DOUDLE NO 2

2003 0328 07906
200403250522

Miimum
Maxsmum

Average

IYR NUC Code

1972
1974
1875
1976
1977
1978
1979
1980
1982
1983
1984
1983
1987
1988
1989
1980
1991
1992
1993
1994
1995

101
58

1
05

0s

4
2 2667

OOOlOO

o o ol oo

Acres
Imgated
25

40
30
30
30
30
30
30
45
30
30
30
30
30
30
30
30
30
30
30
30
37
37
37
37
37
kY
kY

37 AMOUNTS ESTAMATED
37 AMOUNTS ESTAMATED

o o o | o

'o o

793

356

s _ 26

w7
140

Water District: 56

149
0

298
0

Diversion Comments

Comments

[= 2 = N =]

0
416
33

¢
178
613

140

216
956

0
178
592

0
122
192

0
_ 0
-
122
183

1D Number: 586

0

118
150

0
0

T

122
689

12

425

425
814
218



Structure Name: WALKER DITCH

Source BEAVER CK @ Mile 42 45
Location Q160 Q40 O10  Section  Twnshp Range  PM
SW NE 6 10 N 103 W S

Distance from sechon ines From N/S line From E/W line
UTM Coordinates (NAD 83) Northing (UTM y) 4530272 6 Easting (UTM x).
Latitude/Longiude (decirnal dogroes) 40 8534

Moasunng Davice/Recorder NONE

Contact USA NWR{OWNER)
Address GREYSTONE CQ

Total Dacreed Rate(s) Abs
Total Decreed Volume(s) Abs

Water Rights Summary

Woater District: 56

160893 6 Spofted from PLSS quarters

-109 0227

Phone

Cell Phona

E-mail.

Cond
Cong.

Water Rights -- Transactions

Seq Cass  Adjdcabon Appropnabon  Adman O Promty Oecreed Ad)

#  Number Date Date Number 8 HNumber Amoumt Type
1 W0091-72 1273171972 1273111933 44559 30680 0 3C S 160
z GICwOIiT i3in872  TE511E33 305330680 O 32 SAs €0

Uses

Comments

Diversion Summary in Acre-Feet - Total Water through Structure

YR FOU LOU DWC MaxQ  Nov Oac Jan Feb Mar Apr May
1989 09:’_20 090? i k| _0 L 0 0 0 0
' Minium ) 0 0 o 0 0 0 0
Maxsmum 3 0 0 0 ] 0 0 0
Average 3 0 0 0 0 0 0 ]
Diversion Comments
IYR NUC Code Acres Comments
Imgated

1976 Structure not usable

1977 No water avalable

1978 Struciure not usable

1979 Structure not usable

1980 Water available, but not taken

1981 Structure not usable

1982

1983

1984 Structure not usable 0
1985 Struciure not usable

1986 Structure not usable

1987 Structure not usable 0
1988 Structure not usable

1997 Slruciure not usable

1949 Noinfonmabion avalable 25
2000 Noinformaton avaiable

2007 Water avadable, but not taken

2003 Water avadable, but not taken

2004 Water available. but not laken

On 2000 abandonment ISt

June

Has storage, and fishery but did not use any water
Has storage, and fishery but did not use any water
Has storage, and fishery but did not use any water

Aug

ID Number: 615
Acros Imgated 25

Cciu u
Total
0 179
0 179
0 179
0 179



Structure Name: DEJOURNETTE D EXT Water District: 56 1D Number: 535

Source DRY CK of POT CK @ Mile 24 61 Acros Imgated 40

Location: Q160 Q40 Q10  Secton Twnshp Range PM civ A
NW NE 30 9 N 103 W S

Distance from sectron lines  From N/S hine. From E/W lino

UTM Coordinates (NAD 831 Northing (UTM y) 4515015 5 Easting (LUTM x} 160204 2 Spotted from PLSS querters

Latlude/Longitude (decimal degrees) 40 7160 -109 0226

Megasunng Dovice/Recorder NONE

Conttact ALLEN. DRIOWNER) Phone

Address. 175N 100 W Cell Phone.
E-mail.

VERNAL , UT 84078

Water Rights Summary Total Decroed Rate(s) Abs 58807 Cond 00000 AP/EX 0 ¢000
Total Decreed Volume(s) Abs 00000 Cond 00000 AP/EX 0 0000



Structure Name: DICKINSON LD #1 Water District: 56 ID Number: 1286

Source TRIBUTARIES-BEAVER CK Acres Imgated

Locaton Q160 Q40 Q10 Section  Twnshp Ramge PM civ u
. NE SE 3 12 N 103 w S

Drstance from secton ines  From N/S ling From E/W ling

UTM Coordinates (NAD 83) Northing (UTM y). 4541897 7 Easting (UTM x) 162233 4 Spotted from PLSS quarters

Lattudel ongitude (decimal degroos) 40 9584 -109 0132

Measunng Device/Recorder

Conlact DICKINSON, AW TRUST(CLAIMANT) Phone:
Addross: MAYBELL, CO 81640 Cell Phone
E-mai
Water Rights Summary Total Decreed Rate(s). Abs 00350 Cong 00000 AP/EX 00000

Total Dacrood Volume(s) Abs 00000 Cond 00000 AF/EX 00000

Water Rights — Transactions

Seq. Case  Adudcabon Appropnabon  Admin O Pronty Decroed Ad) Uses Commants
L] Number Oate Date Number # Number Amount Type
1 95CWO0058 1273171985  7/16/1930 52960 29416 0 0035C S 9



Structure Name: DICKINSON LD #2 Water District; 56  ID Number: 1287

Sourca TRIBUTARIES-BEAVER CK Acros Imgaled
Location Q160 Q40 Q10 Sechon  Twnshp Range  PM Ciu: U
. SW SW 3 1M N 103 W S
Distance from sechon hnes From N/S line From E/W line
UTM Coordinates (NAD 83) Nornthing (UTM y) 4539326 2 Eashing (UTM x). 165721 4 Spofied from PLSS quarters
Latitude/Longitude (decimal degroes) 40 9367 -108.9705
Moasunng Device/Recorder
Contact DICKINSON. M S TRUST Phone
Address MAYBELL, CO 81640 Cell Phone
E-mait
Water Rights Summary Total Decreed Rate(s) Abs.. 0.0350 Cond 00000 AF/EX 0 0000

Total Decreed Volume(s) Abs 0.0000 Cond Q0000 AP/EX 0.0000

Water Rights - Transactions

Seq Case  Adudcation Appropnabon  Admn. O Pnomty Decreed Adj Uses Commenty
#  Number Date Date Humber # MNumber Amournt Type
1 95CWO058 12/311995 7M6/1930 5296029416 0 0035C S 9



Doherty, Todd

From: roy_smith@blm gov

Sent: Wednesday, December 07, 2005 10-57 AM
To: Doherty, Todd

Subject: Beaver Creek - water rights in Utah

Yes, there are water rights in Utah on Beaver Creek, but they are small.
One water right (number 41-408) is for watering up to 995 cattle directly
from Beaver Creek, and one right {(number 41-409) is for watering up to 2.12
acres. Not surprisingly, they are owned by the Dickinson family. The
livestock watering right would consume about 10 gallons per minute, and the
irrigation right would consume 0.05 cfs max.
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