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R2CROSS

* Primary way flow needs are determined for most ISFs

« Recommended amounts are based on the flows necessary to
meet habitat criteria:
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Requirements from Using R2CROSS Transect Method (Nehring 1979)



R2CROSS - RIFFLES Plan View

——————————- Riffle Cross Section -- - - ————————>—"——>>->"-———————————-
Profile View

Flow direction




R2CROSS

Field Data Collection
e Survey the cross-section shape including bankfull indicators
* Measure velocity (discharge) through the cross-section

* Measure the slope

bankfull




R2CROSS

Manning’s Equation

2/3  1/2
Q=1486*A*R *S

n

Q = discharge (cfs)

A = cross-sectional area (ft )

R = hydraulic radius (ft)

S = slope (ft/ft)

n = Manning’s n, a coefficient of roughnes
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UPDATE GOALS

Improved
User interface
Graphs and tables display
Model access and sharing
Documentation

New functions
Mapping functionality
Particle size distribution calculator
Discharge calculator
Results interpolation
Output reports and data
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R2CROSS - eRAMS

R2CROSS vo2s

Overview
4%  Purpose
== Getting Started chROSS
& Purpose
Colorado’s Instream Flow Program originated in 1973 with the passage of Senate Bill 97 (SB 97). Under SB 97, the Colorado Water Conservation Board (CWCB) was
ad vested with the authority to appropriate instream flow water rights in the State of Colorado (§37-92-102(3), C.R.S. (2002)). Instream flow water rights are held by the
CWCB on behalf of the people of the State of Colorado to "preserve the natural environment o a reasonable degree.” Today, the CWCB holds over 1,500 instream flow
% water rights covering approximately 8,500 miles of Colorado streams.

Determining the quantity of water required to preserve the natural environment to a reasonable degree can be a difficult task. The CWCB, in cooperation with the Colorado
Division of Wildlife (DOW), has developed standard field and office procedures to ensure that each instream flow appropriation is necessary and reasonable and that the
amount of water recommended is available for appropriation.

This R2CROSS cross program uses hydraulic field data, consisting of stream channel geometry and measured discharge, to estimate hydraulic conditions necessary to
make instream flow recommendations. Detailed guidance on how to use the tool can be found in the left sidebar (will be added later).

Getting Started
The two main steps for using R2ZCROSS are briefly described below. To begin, click on the in the left sidebar.

1. Enter Cross-Section Field Data: Begin by locating the geographic position of the field site by either enter latitude/longitude corridates or clicking on the appropriate
location on the map. When the location of the field side has been identified, click the next button

Mext, enter data of channel geometry and velocity using the data collection template found here: LINK TO TEMPLATE. To upload the template, click the .

icon. After the cross-section data has been uploaded, the data will be shown in table and graphical format in the main window.

2. Calculating hydraulic parameters for varying water depths using the surveyed channel geometry by clicking the . icon. Results will be available in the various

tabs at the top of the screen.



IMPORT DATA

R2CROSS vz =

R2CROSS CROSS-SECTION STAGING TAB ' SUPPLEMENTARY RESULTS HABITAT CRITERIA & RESULTS
~ o Upload cross-section
— watson 2.xisx uploaded successfuly. oT f;;ﬂa;-ogj*?;[gj;hﬂte — User can dgwnload
Cross-section Number: 2
& Slope: 0.01 graph]CS
. Download i templare here Feature ST?FT:)UH venic?I Depth Wate; depth VEI’_'tMiW Cross-section for Watson Creek - 08/02/2017 XS 2 \;
( (ft) (ft) (ft/s) s
LT 23 47 4 Print chart
S Bankfull 38 6.26
o Run the mode 53 6.62 . Download PHG image
6 5.05 Download JPEG image
o Download Reoorts Waterline 60 70 0 1 _ Download POF dacument
72 g 01 0.04 % g Download SVE vecior imapa
‘ 7.5 8.05 0.15 0.37 a
78 8.1 0.2 0.56 £,
81 8.1 02 0.74 =
Upload Cross B4 8.1 0.2 0.69
section 7 8.1 0.2 1.26 8 504 =
9 8.15 0.25 1.44
92 8.2 0.3 1.64
94 8.2 0.3 1.76 ’ 25 5 75 10 125 15 : mﬁzp;{.ﬁig
06 8.25 0.35 205 Station (ft) @ Bankfull
98 8.25 0.35 218
10 8.25 0.35 22
10.2 8.25 0.35 1.89
10.4 8.3 04 1.93
10.6 8.3 04 212
10.8 8.25 0.35 223
1 8.2 03 2.29
1.2 8.2 0.3 222
11.4 8.2 03 217
1.6 8.2 0.3 1.86
118 8.2 03 1.53
12 8.2 0.3 115
12.2 8.2 0.3 0.66
12.4 8.2 0.3 0.6

12.6 8.2 0.3 .7



IMPORT FILE

Insert Page Layout Farmulas Data Review View Laserfiche ACROBAT Q Tell me what you want to do...

g;z:;y ) Arial o A E=o ®- BWepTe General - Q Normal Bad Good Neutral @
P comatpaner | B T W E [ A === |55 ElMegeticoner - | § - % 2 | 4895 Condtonal romat s CTTTTIN expionotory . (RGN unkedcenl  [Noto
Clipboard B Font B Alignment = Number = Styles
£
A , B , C D , E F , C
1 Date 8/2/2017
2 Observer R. Smith, E. Scherff
3 C o L o R A D o Cross-section# 2
5 Colorado Water Coordinate Systen] Downloadable template provides
6 | Conservation Board X (easting) | user with a standardized field form
. Department of Natural Resources Y (northing) that can easily be used to record
9 R2CROSS CROSS-SECTION NOTES cross section data
10 Stream Name Stream Location Slope |
11 Watson Creek At BLM-private boundary 0.01
Distance From Vertical Distance
12 Feature Initial Point (ft) (ft) Water Depth (ft) Velocity (ft/s)
13 23 4.7
14 [Bankfull 3.8 6.26
15 5.3 6.62
16 6 6.95
17 |Waterline 6.9 7.9 0 0
18 7.2 8 0.1 0.04
19 7.5 8.05 0.15 0.37
20 7.8 8.1 0.2 0.56
21 8.1 8.1 0.2 0.74
22 8.4 8.1 0.2 0.89
23 8.7 8.1 0.2 1.26
A O Q14 i e X 1 AA




RUN MODEL

R2CROSS vo2r =

R2CROSS CROSS-SECTION : ;] MMARY SUPPLEMENT, 3 \BITAT CRITERIA & RESULTS

“ 0 Upload cross-section

Stream Name: Watson Creek . .
o Siream Location: At BLMprivate boundary Once model is run, outputs are displayed
- o Run the model Cross-section Number: 2
Seect a metho slope: 0.01 at the top of the browser screen
& (® Manningsn
. O Jamet Feature St?rtti;n ‘-ferticslt]ﬂemh Watel_?tr]lemh Vfrltozl:y Cross-section for Watson Creek - 08/02/2017 XS 2 =
O Thome-Zevenbergen é_g 47 4
E- Bankfull 3.8 6.26
. 53 6.62 :
f 6.95
€ BACK NEXT = Waterline 6.9 79 0 0 =
72 8 0.1 0.04 % 6
o Download Reports 15 8.05 0.15 0.37 E:
78 8.1 0.2 0.56 E ;
8.1 8.1 0.2 0.74 =
8.4 8.1 0.2 0.59
8.7 8.1 0.2 1.26 8
g 8.15 0.25 144
9.2 8.2 0.3 1.64
94 82 0.3 1.76 ! 25 5 75 10 125 15 :\C\;:EPEL?:QL
9.6 8.25 0.35 2.05 Station (ft) @ Bankfull
9.3 8.25 0.35 218
10 8.25 0.35 22
102 8.25 0.35 1.89
104 8.3 0.4 1.03
106 8.3 0.4 2.12
108 8.25 0.35 2.23
1 8.2 0.3 2.29
1.2 8.2 0.3 2.22
1.4 8.2 0.3 217
1.6 8.2 0.3 1.86
1.8 8.2 0.3 1.53
12 8.2 0.3 1.15
12.2 8.2 0.3 0.66
124 8.2 0.3 0.6

126 8.2 0.3 .7



OUTPUT - STAGING TABLE

R2CROSS o2

R2CROSS CR ] STAGING TABLE MMARY SUPPLEM RESULTS HABITAT CRITERIA & RE

a ° Upload cross-section

Stream Name: Watson Creek Change Y-axis
== Stream Location: At BLM-private boundary Distance to Water
....... ° e Cross-section Number; 2 oo

Manning's n: 0.043

& Computation method: Manning's n Watson Creek - 08/02/2017 XS 2 —
o Download Reports -
8.5
- Export the PDF Report -
g Export Data - 8
€ BACK E._'
& 75
m
=
£
@
B
6.5
Calculated staging table
- 6
0 0 0
Discharge (cfs)
Distance to Top Mean Maximum Wetted Percent Wetted Hydraulic . Mean
Festure Water Width Depth Depth A Perimeter Perimeter Radius Discharge Velocity
() (F) (f) () ‘%3 (ft) (f) (cfs) (fus)
Bankfull 6.26 10.19 147 204 14.99 12.35 100.00% 1.7 39.07 3.94
6.3 10.02 1.46 20 14.58 1213 93.28% 12 37.09 i
6.35 9.81 1.44 1.95 14.09 11.87 96.14% 1.19 3469 3.38
6.4 959 1.42 19 13.6 11.61 94.00% 1.17 52.37 3.85
6.45 0.38 14 1.83 13.13 11.34 91.85% 1.16 3012 182
6.5 916 1.38 18 12.66 11.08 89.71% 1.14 4798 379
6.55 895 1.36 1.75 121 10.81 7.57% 1.13 4587 3.76
6.6 B.74 1.35 1.7 nm 10.53 B3.42% 112 43.85 ENE]
6.65 8.58 1.32 1.65 11.34 10.34 83.75% 11 4174 3.68
6.7 847 1.29 16 10.91 10.17 82.40% 1.07 39.59 3.63
6.75 B.36 1.25 1.55 10.49 10.m B1.04% 1.05 3749 157
fa 895 17 15 nn7 a4 70 AA% 109 95 45 189



OUTPUT - STAGING TABLE

R2CROSS vozs

MCRUSS Cl ON STAGING TABLE

A @ wosccosseton ability to graph several parameters
Stream Name: Watson Creek against discharge (Q)

~— Stream Location: At BLM-private boundary Distance to Water

— ° Run the model Cross-section Number: 2

Manning's n: 0.043 )
Computation method: Manning's n Top Width 18/02/2017 XS 2

o Download Reports

Export the PDF Report Mean Depth

Export Data - Maximum Depth

“w & &

Fras

€ BACK Area

Wetted Perimeter

SRR —

PR

Percent Wetted Perimeter

Hydraulic Radius

Calculated staging table Meanveocty I
g Discharge (cfs)

Fawe O R Deh b M peimer P et Yodue,  Discharge  He
(F) (f) (f) (ft) ‘ft;] (ft) (ft) (cfs) (fus)

Bankfull 6.26 1019 147 204 14.99 12.35 100.00% 1.21 59.07 3.94
6.3 10.02 1.46 2.0 14.58 1213 08.28% 1.2 57.09 R
6.35 9.81 144 195 14.09 11.87 96.14% 1.19 5469 3.88
6.4 9.59 1.42 19 13.6 1161 94.00% 117 52.37 3.5
6.45 9.38 14 1.85 1313 11.34 91.85% 1.16 5012 382
6.3 9.16 1.38 13 12.66 11.08 89.71% 1.14 47.96 379
6.55 8.95 136 1.75 121 10.81 7.57% 1.13 4587 3.76
6.6 8.74 1.35 1.7 1.77 10.55 85.42% 1.12 43.835 373
6.65 8.58 132 1.65 1134 10.34 83.75% 11 4174 3.68
6.7 8.47 1.29 16 10.91 1017 82.40% 1.07 30.59 363
6.75 8.36 125 1.55 10.49 10.01 81.04% 1.05 3749 3157
AR R35 177 15 mn7 o Ad 70 AR% 10 LW LY 157



OUTPUT - R2CROSS SUMMARY

R2CROSS vo2r

R2CR0OSS CRO ! R2CROSS SUMMARY SUPPLEMENT, S \BITAT CRITERIA &

a“ ° Upload cross-section

Stream Name: Watson Creek R
Stream Location: At BLM-private boundary Provides summary of model results
Run the model canti .

° Cross-section Mumber: 2
Manning's n: 0.043

Computation method: Manning's n

o Download Reports

Summary Results Cross-section for Watson Creek - 08/02/2017 XS 2
Measured Flow (Qm) = 2.57

4
Export Data - Calculated Flow (Qc) = 2.57

(Qm-Qc)/Qm * 100 = 0.04%
€ BACK
Measured Waterline (WLm) = 7.9
Calculated Waterline (WLc) = 7.9
(WLm-WLc)/WLm * 100 = -0.00%
Max Measured Depth (Dm) = 0.4 3
Max Calculated Depth (Dc) = 0.4
{Dm-Dc)/Dm * 100 = 0.02% I
et g g

Mean Velocity = 1.41

Export the PDF Report

“w & &
([

-

Vertical Depth (ft)

T -8 Channel Bed
Manning's n = 0.043 3 == Water Surface

- 25 5 7.5 10 125 15 @ Bankfull
Slope = 0.01 Station (f) «we Calculated Water Line
04*0m= 1.03

25*0m= 6.42



OUTPUT - SUMMARY RESULTS

R2CROSS 027

R2CROSS ON STAGING ! SUPPLEMENTARY RESULTS \BITAT CRITERIA & RES

3 ° Upload cross-section
T T Supplementary results are used to
== Stream Location: At BLM-private boundary X
= @ runthemoce Cross-section Number: 2 produce the calculated staging table
& @ oownioad Reports Measured Data Value Computed from Measured Field Data
- Export the PDF Report - Feature Station  Vertical Depth ~ Water depth  Velocity Wetted Perimeter ~ Water Depth Area Discharge  Percent Discharge
(ft) (ft) (ft) (ft/s) (ft) (ft) (sqft) (cfs)
= Export Data - 23 47 0 0 0 0 0
Bankfull 38 6.26 0 0 0 0 0
€ BACK 5.3 6.62 0 0 0 0 0
6 6.95 0 0 0 0 0
Waterline 6.9 79 0 0 0 0 0 0 0
72 8 0.1 0.04 0.32 0.1 0.03 0 0.05
75 8.05 0.15 0.37 03 0.15 0.04 0.02 0.65
7.8 8.1 0.2 0.56 0.3 0.2 0.06 0.03 1.3
8.1 8.1 0.2 0.74 03 02 0.06 0.04 1.73
B4 8.1 0.2 0.89 03 02 0.06 0.05 2.08
.7 8.1 0.2 1.26 0.3 0.2 0.06 0.08 294
9 8.15 0.25 1.44 03 0.25 0.06 0.09 35
92 8.2 03 164 0.2 03 0.06 0.1 383
94 8.2 03 1.76 0.2 03 0.06 0.11 an
96 8.25 0.35 2.05 0.21 0.35 0.07 0.14 5.59
0.8 8.25 0.35 218 0.2 0.35 0.07 0.15 5.94
10 8.25 0.35 22 0.2 0.35 0.07 0.15 6
102 8.25 0.35 189 0.2 0.35 0.07 0.13 515
104 8.3 0.4 1.93 0.2 0.4 0.08 0.15 6.01
106 8.3 0.4 212 0.2 04 0.08 0.17 6.6
108 8.25 0.35 223 0.2 0.35 0.07 0.16 6.08
1 8.2 03 229 0.21 03 0.06 0.14 535
12 8.2 03 222 0.2 03 0.06 0.13 519
114 8.2 0.3 217 0.2 0.3 0.06 0.13 5.07
16 8.2 03 1.86 0.2 03 0.06 0.11 435
18 8.2 03 153 0.2 03 0.06 0.09 358
12 8.2 0.3 1.15 0.2 0.3 0.06 0.07 269
122 8.2 03 0.66 0.2 03 0.06 0.04 1.54
124 8.2 03 06 0.2 03 0.06 0.04 14



OUTPUT - HABITAT CRITERIA & RESULTS

R2CROSS o2

R2CROSS CRO >TION STAGING TABLE R2 N SUPPLEMENTARY RESULTS HABITAT CRITERIA & RESULTS

“~ o Upload cross-section
. Habitat Criteria (Nehring 1979) Model determines the =
- ° Run the mode Stream Top Width ~ Mean Depth  Percent Wetted Perimeter  Average Velogity H_ﬂ minimum hydraUliC
& (ft) (ft) (ft/s) t d th
o Download Reports 120 02 50 1.0 0 parame er (mean ep )
o 2140 0204 50 10 % wetted perimeter, ol
Export the PDF Report - 5 ’
41-60 0.4-0.6 50-60 1.0 'nE'.i average Veloc-ity)
= s - 61-100 0.61.0 =70 10 RS )
part 1 At bankfull discharge 'E reqU]rementS based On
€BACK Habitat Criteria Results % o the channel’s top width
e ~ wan A
Mean Depth (f1) 0.2 1.54 #
Mean Velocity (ft/s) 10 1.0
:::‘_E]TCE'I'IT Wetted Perimeter 50.0 078 [1] 1 In X % pn X
Cross-section top width (ft) = 10.19 Discharge (cfs)
Then, discharge values
that meet requi rements Watson Creek - 08/02/2017 X§ 2 = Watson Creek - 08/02/2017 X§ 2 =
are calculated e ;
15
. 4
These discharges are then .
used to make the winter s z,
flow recommendation £ g
(2 of 3) and the summer § o 2
flow recommendation 0 -
(3 of 3) 1
0.25
] [1]
0 10 20 a0 40 50 o 10 20 an 40 50

Discharge (cfs) Discharge (cfs)



OUTPUT - HABITAT CRITERIA & RESULTS

R2CROSS o2

R2CROSS ( ON STAGING TA MM SUPPLEMEN 3 HABITAT CRITERIA & RESULTS

“~ e Upload cross-section

. Habitat Criteria (Nehring 1979) Watson Creek - 08/02/2017 XS 2 =
== 0 Run the model ) . . 125
Stream Top Width ~ Mean Depth ~ Percent Wetted Perimeter  Average Velocity
& (fth (ft) (ft/s)
o Download Reports 1-20 0.2 50 10 00
21-40 0.2-04 50 1.0
- Export the PDF Report - ° 5
41-60 0.4-0.6 50-60 1.0 'nE‘..
= . 61-100 0.61.0 =70 10 RS
SPTHEE - 1 At bankfull discharge 2
&
€BACK Habitat Criteria Results -
2
. Habitat Discharge (cfs) Meeting &
Habitat Type Criteria Criteria M 25
Iean DEE'.h (f1) 0.2 1.54
(ft/s) 1.0 1.0
Reports can then be P )
50.0 0.78
downloaded toa PDFor | ’ k oo “ “
. width (ft) = 10.19 Discharge (cfs)
excel file
Watson Creek - 08/02/2017 X5 2 = Watson Creek - 08/02/2017 XS 2 =
1.75 5
15
4
1.25
g =
2 $
E =
3 075 £ 2
=
05
1
0.25
0 ]
0 10 20 0 ap 50 0 10 20 kI ap 50

Discharge (cfs) Discharge (cfs)



SHARE RESULTS

= O
C R2cRrOSS X  +
a |
<« Cc 0O https://comingsoon.com Undo Coiez a
= Apps @ ESS e StreamStats M Inbox [ CWCB m Google Maps O ater A& Surface Water - All © - Denver, CO 10-Day P) CWCE Viewer ° ArcGlS - Sign In
Cut Ctrl+X
R2CROSS vo2s CtrlsC
R2CROSS ARY SUPPLEMENTARY RESULTS HABITAT CRITERIA & RESULTS
a ° Upload cross-section
Habi celects Ctrl+A Watenn Mraal - NRIND INTT ¥E 9 —
== ° Run the model . o s e M Compose Mail - kara.scheel@state.co.us - State.cous Executive Brane...  — O * -
ream 1o | eal IT 52arcn enginas...
& [fth:} (ry @ https://mail.google.com/mail/u/0/7ui=28view=btop&ver=1fn12delhwi2r#c...
o Download Reports -0 02 i Watson Creek R2Cross Results w P
ad Export the PDF Report - 210 0204 %
h ' 41-60 0.4-0.6 50-60 Logan - DNR, Brandy (brandy logan@state.co.us)
= e - 61-100 0.61.0 570
' 14t bankfull discharge Watson Creek R2Cross Results
€BACK Habitat Criteria Results Brandy
. Habitat Discharge
Hubitat Type Criteria Crii  Here are the R2Cross results for Watson Creek:
Mean Depth (ft) 0.2 1.54
Mean Velocity (fi/s) 1.0 1.0
Percent Wetted Perimeter Thanks! Kara|
%) 30.0 0.78
] ] R ] width (ft) = 10.19 -
A unique link is assigned Kara Scheel
to eaCh model run. Model Stream and Lake Protection Section
. Watson Creek - 08/02/2017 XS 2 COLORADO =
results can easily be Colorado wter =
LONServaton Boa
shared by copying and Depatman of s s
. . 0 303-866-3441 x3202| F 303-866-4474
pasting the link to 1313 Sherman St., Rm. 721, oo
someone else Denver, CO 80203
. = kara.scheel@state.co.us | hitp://cweb.state.co.us
= 1
g sansSenif v T~ B I U A~ E~- i iZ & E -
g ors
=

0.25 ;



MAPPING AND DISPLAY

R2CROSS vozs

Data Layers

%,
B ATMOUTE MESA CREEE ATV EEERVOIR NEAR CIMARRON, CO
¥ GUMNISON RIVER EELOW ELUE MESADAM, €O
Morrow

! L 3
CIARRON RIVERAT envarro, col 0iRE
RKeservolr,
L 3 &

14020002 %

Qe

g o

“w & &
RS

;t- LE F GUNNISON R AT MBUTH NR. SAPINERQC, CO

Layers will include A roRK e SR R
hydrography
existing ISFs

gage locations
water diversion structures
topography
air photos, etc

WILLOW CREEE (NR. HOISON DRAW)

LY 3 ' /

.::.-n.\:-u,i‘ sing
Lake” Fanging

(-_s-‘.s\\

oAy




PARTICLE SIZE CALCULATOR

R2CROSS  vo2r

Particle Size Calculator
“~ Upload Pebble Count
N fk White Pebble 2.xl5x uploaded successfully.
= D16 D25 D50 D75 D84 D95 Geometric Mean® Geometric Standard Deviation® Gradation Coefiicient®
& . 780 13.69 3096 60.17 191.33 402.84 3593 494 3.07
Download the tamplats here
o
Deseription Size Count  Percentage  Cumulative Percentage
& (mim}
Sand and Silts <2 20 1.94 0.0
Very Fine Gravel 7-4 30 291 194
Fine Gravel 4-5 5.0 4135 485
Fine Grave! pe 0 o o The particle size calculator can
Medium Gravel B-1 7.0 6.8 16.5
e 16 a0 Yo s also be accessed by the user as
Coarse Gravel 16-22 a0 874 26.21 a stand alone tool
Coarse Gravel 22-32 17.0 16.5 3493
Very Course Gravel 32-45 16.0 15.53 51.46
Very Course Gravel 45-64 10.0 LN 66.99
Small Cobble 64 - 90 6.0 5.83 76.7
Small Cobble 90-128 1.0 0.97 82.52
Large Cobble 128 - 180 0.0 0.0 83.5
Large Cobble 180 - 256 30 29 83.5
Small Boulder 256 - 362 70 6.8 86.41
Small Boulder 362 - 512 6.0 5483 93.2
Medium Boulder 212-1024 1.0 0.97 99.03
Large Boulder 1024 - 2048 0.0 0.0 100.0
Very Large Boulder 2048 - 4095 0.0 0.0 100.0

Bedrock >4096 0.0 0.0 100.0



DISCHARGE CALCULATOR

R2CROSS  voz7 £

Discharge Calculator RESULTS

a“ ° Upload cross-section
. Stream Name: Measured Data Value Computed from Measured Field Data
== o Discharge Disappointmgnt Cre.ek 7 ) ) 7
Stream Location: Linden Feature  Station  Waterdepth  Velocity Water Depth Area Discharge Percent Discharge
& Do you want to use discharge (63.806 cfs) in Cross-section Number: 1 (ft) (ft) (ft/s) (ft) (sQft) (cfs)
RZCROSS? Q: 63.806 cfs 1.9 0 0 0 0 0
» e BacK 25 0.3 0 0.3 0.17 0 0
3 0.2 0.94 0.8 06 0.56 0.28
s 4 0.8 2.08 0.8 08 1.66 2.61
5 0.7 2.33 0.7 07 1.63 2.56
6 0.7 2.86 0.7 07 2 314
7 0.7 3.27 0.7 07 2.29 3.59
8 0.9 3 0.9 03 3.34 5.23
9 0.2 3.67 0.8 08 2.94 46
10 09 355 09 09 319 5.01
1 0.9 3.41 0.9 03 3.07 4.81
12 1.1 3.26 1.1 1.1 3.59 5.62
13 1 3.27 1 1 3.27 5.12
14 12 35 12 1.2 42 6.58
15 1 3.48 1 1 3.48 5.45
16 1.1 3.0 1.1 1.1 3.37 5.28
17 1.1 3.66 1.1 1.1 4.03 6.31
18 1.1 3.06 1.1 1.1 3.37 5.28
19 1.1 2.99 1.1 1.1 3.29 5.16
20 12 28 12 12 336 5.97
21 13 2.85 13 1.3 371 5.81
Discharge calculator allows user to . e 27 1 e e o
23 1.4 2.06 14 1.4 288 452
calculate discharge based on 2 : 0.6 : 105 0.6 1.08
measurements taken in the field = ’ ’ ’ ’ ’
Y Total Maximum Total Total
Water Depth Area Discharge Percent Discharge

1.4 2221 63.806 100




randy Logan
QUESTIONS? srancylogan@state.co

303.841.3441 ext 3241
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