75 DITCH IMPROVEMENTS
GUNNISON RIVER, GUNNISON, COLORADO
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TYPICAL DROP STRUCTURE
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TYPICAL DROP STRUCTURE CROSS SECTION
VIEW DOWNSTREAM A TO A' - NTS
HIGH FLow
WHITEWATER FISH
WinG CHANNEL WinG PASSAGE
STEPPED, FLAT, TERRACED
GROUTED ROCK WITH GROUT
HELD BACK A MINIMUM OF [2".
FILL VOIDS WITH NATIVE SAND MATCH BANK AT DEFINED
AND COBBLE. ELEVATIONS
NATIVE STONE
BOULDERS 4' TYPICAL
Low FLow
[DEPTH 18" +/-

TYPICAL |I' TO 2' STEP
AS SHOWN ON CROSS
SECTION AT CREST
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WINGS REST ON COMPACTED SUBSURFACE OF |' MAX
CLEAN COBBLE OR TOED INTO SHAPED BEDROCK.

FISH PASSAGE
DEPTH 30" +/-
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LOCATION GUNNISON RIVER, GUNNISON, COLORADO
DATE NOVEMBER 5, 2010

SHEET 6 oF I

L' TYPICAL DIAMETER NATIVE STONE BOULDERS

WATER SURFACE-VARIES GROUT HELD BACK

= 6 70 8"

VARIES
e
e ,_§ -4
COMPACTED BACKFIL &L oce-ezee
NATIVE, CLEAN, |' MAX COBBLE 3

BEDROCK OR SCOUR DEPTH

1.5" MIN. KEYED INTO BEDROCK

TYPICAL PROFILE OF ROCK IN CENTER LOW-FLOW, B TO B’

N.T.S

NOTE:

A) FILL VOIDS ALONG UPSTREAM AND DOWNSTREAM TOE WITH GROUT AND ALL OTHER

L' TYPICAL NATIVE STONE BOULDERS

v A MINIMUM [2" AND CAPPED WITH NA
L

HIGH FLOW-WATER SURFACE-VARIES

VOIDS FILLED WITH GROUTH HELD BACK
TIVE SAND AND COBBLE

NATIVE, CLEAN, |' MAX COMPACTED COBBLE

HIGH FLOW-WATER SURFACE-VARIES

FILL VOIDS ALONG TOE

WITH GROUT
( P PooL

ls‘.

VOIDS FILLED WITH GROUT HELD BACK A MINIMUM 2" BELOW SURFACE
ALL ROCK TO TO BE CLEAN AND SWEPT AFTER GROUTING

B) MAKE WING ROUNDED TO PREVENT DEEP WATER BOAT PINS ON UPSTREAM SIDE AS

BEDROCK OR SCOUR DEPTH
1.5" MIN. KEYED INTO BEDROCK

AS SPECIFIED BY WHITEWATER ENGINEER.
C) STEP BACK SIDE OF WINGS WITH 18" TO 30" STEPS TO BREAK UP HYDRAULICS
D) CAPP VOIDS ON TOP OF THE WING WITH NATIVE SAND AND COBBLE.

TYPICAL PROFILE OF ROCK IN "WING & ISLAND", C TO C'

N.T.S

OR BELOW SCOUR DEPTH
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TYPICAL SECTION OF DROP STRUCTURE,
IN FISH PASSAGE CHANNEL
WATER SURFACE-VARIES D TO DI - NTS

GROUT USED TO
STABILIZE ROCK SILLS

i

!

L' TYPICAL DIAMETER
NATIVE STONE BOULDERS

HAND PLACED ROUNDED
BOULDERS IN CONCRETE
BULBOUS ROCK CURTAIN,

TRANSITION TO POOL ARCHED ROCK SILL WITH

6" DROP

BULBOUS ROCK CURTAIN,
TRANSITION TO POOL

BEDROCK OR
SCOUR DEPTH

NATIVE, CLEAN, |' MAX COBBLE *

PLACE ROCK TERRACING
ON COMPACTED BACKFILL
OR SUITABLE UNDISTURBED SUBGRADE

FINISH GRADE\ TOP SoIL FOR PLANTING POCKET

PLACE ROCK TERRACING VARIES

VARIES ~——— ON COMPACTED BACKFILL MAX. 1.5’ TYP-\
MAX. 1.5" TYP. ™~ A ZEBSGl;IIIDAIEBLE UNDISTURBED BEDROCK OR
BEDROCK OR ‘ CHANNEL INVERT V¢ 4.5' DIA. ROCK
CHANNEL |NVERT\£ —_— ANCHORED |.5' INTO
\ BEDROCK OR BELOW SCOUR DEPTH
4.5 DIA. ROCK
ANCHORED |.5' INTO

BEDROCK OR BELOW SCOUR DEPTH

TERRACED ROCK TERRACED ROCK TYPICAL
TYPICAL WITH PLANTING POCKET
N.T.S N.T.S
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TYPICAL LAYOUT DEWATERING AREA

NOTE:

SCHEMATIC LAYOUT TO DESCRIBE FUNCTIONALITY ONLY. ACTUAL LAYOUT

TO BE DETERMINED BY QUALIFIED CONTRACTOR, PER PERMIT CONDITIONS.

COFFER DAM UPSTREAM
/BOUNDARY AS NOTED ON
PLANVIEW DRAWING

WORK AREA
=
S
L
o
[1N)
>
x
RIVER BANK PUMP
PLATFORM Y
PUMP
DISCHARGE
COFFER DAM DIMENSIONS
(SMALL) OF CHANNEL
TO BE
SETTLING DETERMINED
PONDS BY REP
REPRESENTATIVE
IN THE FIELD
STRAW BALES TO ALLOW
FOR MIN.
FLOW.
VHPL 7
DISCHARGE BY
GRAVITY, OR PUMP
IF NECESSARY COFFER DAM

COFFER DAM DOWNSTREAM
BOUNDARY AS NOTED ON
PLANVIEW DRAWING

RIVER BANK

ﬂ COFFER DAM

%
% HAY BALES (PURE HAY)

NOTES: DEWATERING AREA DETAILS:

|. SUMPS CAN BE MADE FROM DIGGING A HOLE AND
INSERTING A PERFORATED PIPE AND BACKFILLING WITH
CLEAN DRAIN ROCK OR OTHER APPROVED METHOD.

2. SETTLING BASINS SHOULD BE BASED UPON SITE
SPECIFICS (I.E. INFILTRATION AND SETTLING RATES,
PARTICLE SIZE). DETENTION TIMES WILL BE BASED UPON
THE SIZE OF THE SUSPENDED PARTICLES. IF THERE IS
EXCESSIVE LEAKAGE THROUGH ANY COFFER DAM, BASE
ROCK IS TO BE LINED WITH VISQUENE PRIOR TO BEING
COVERED IN COBBLE. NUMBER OF SETTLING PONDS TO BE
DETERMINED BY CLARITY OF DISCHARGE FLUID.

3. UPON COMPLETION VISQUENE AND SETTLED FINES SHALL
BE REMOVED AND DISPOSED OF OFFSITE BY THE
CONTRACTOR.

L. PUMP STATION SHALL BE ELEVATED. FUEL
CONTAINMENT BMP'S SHALL BE ONSITE AT ALL TIMES.

5. PUMP REMAINING WATER IN CONSTRUCTION AREA AS
NECESSARY, TO MANAGE GROUNDWATER AND LEAKAGE.
ALL DISCHARGED WATER MUST BE ROUTED TO THE
SETTLING BASINS.

6. CONTRACTOR IS RESPONSIBLE FOR OWN SECURITY
DURING CONSTRUCTION. ANY VANDALISM WILL BE
CORRECTED AT CONTRACTOR'S OWN EXPENSE.

7. DETAILS SUBJECT TO REVIEW AND CHANGE DURING 404
PERMIT APPLICATION PROCESS.
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TYPICAL DETAILS-F

PRELIMINARY - NOT FOR CONSTRUCTION

WSE IN SETTLING POND

APPLICANT
LOCATION
DATE

GUNNISON COUNTY
SHEET

NOVEMBER 5, 2010
9 oF Il

il

HAY BALES

GUNNISON RIVER, GUNNISON, COLORADO

GROUND LEVEL IN SETTLING PONDS

-

NOTE: SCHEMATIC LAYOUT TO DESCRIBE FUNCTIONALITY ONLY. ACTUAL LAYOUT
TO BE DETERMINED BY CONTRACTOR, PER PERMIT CONDITIONS.

COBBLE MOUNDED TO
HEIGHT SPECIFIED
AND COMPACTED

SLOPE WORK AREA

TOWARD SUMP\ Q
EXISTING STREAMBED

2'-4' DIAMETER BASE ROCK
TypPicAL COFFER DAM CROSS
SECTION

% \ TO DISCHARGE
TYPICAL SECTION IN SETTLING POND

N
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TYPICAL DETAILS-G

PRELIMINARY - NOT FOR CONSTRUCTION

APPLICANT  GUNNISON COUNTY

LOCATION GUNNISON RIVER, GUNNISON, COLORADO
DATE NOVEMBER 5, 2010

SHEET 10 OF I

SANDBAGS

CONCRETE BARRIER

POLYETHYLENE LINER

STREAM

— %

COBBLE MOUNDED TO HEIGHT SPECIFIED s
AND COMPACTED\

SLOPE WORK AREA TOWARD SUMP

EXISTING STREAMBED

2'-L' DIAMETER BASE ROCK

SANDBAGS

| e} = ) POLYETHYLENE LINER MIN. THICKNESS 8
MIL.
|

. DRY WORK AREA

EXTEND LINER MIN. 6"
BEYOND BARRIER

Q 2K NS

IR

V=S
-!t'l',%r'&'. 'é()'. X ’\» SN

COMPACTED, CLEAN ROCK
POLYETHYLENE LINER

6"X6" CUTOFF TRENCH, CONTINUOUS BACKFILLED WITH |" AGGREG.

ALTERNATIVE COFFERDAM METHODS

NOTE: ALTERNATE METHODS PRESENTED TO DESCRIBE FUNCTIONALITY ONLY. ACTUAL METHOD

TO BE DETERMINED BY QUALIFIED CONTRACTOR, PER PERMIT CONDITIONS, IN ORDER TO ACHIEVE DRY WORK AREA.
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GENERAL NOTES

GROUT
ENGINEERS OVERSIGHT C) THE BULK SPECIFIC GRAVITY AND ABSORPTION SHALL BE PLACEMENT

|. ALL ELEVATIONS, DIMENSIONS, ALIGNMENTS AND ORIENTATION OF
ALL ELEMENTS SHOWN IN THE PLANS MUST BE APPROVED BY THE
ENGINEER OR ENGINEER'S REPRESENTATIVE (“REP ENGINEER OR REP
REPRESENTATIVE")

2. WORK SHALL NOT COMMENCE UNTIL AFTER THE DATE OF THE
ON-SITE PRE-CONSTRUCTION MEETING WHICH WILL BE ATTENDED BY
REPRESENTATIVES OF THE PROJECT OWNER, ENGINEER, CONTRACTOR
AND ANY SUB-CONTRACTORS. IN THE EVENT THAT WORK DOES NOT
BEGIN IMMEDIATELY FOLLOWING THE PRE-CONSTRUCTION MEETING, THE
CONTRACTOR SHALL PROVIDE REPRESENTATIVES OF THE PROJECT
OWNER, REP ENGINEER, ANY SUB-CONTRACTORS, AND RELEVANT
AGENCIES NOTED IN THE PERMIT, TWO WEEKS NOTICE BEFORE
CONSTRUCTION COMMENCES.

PERMITS

|I. THE CONTRACTOR SHALL HAVE COPIES OF ANY REQUIRED PERMITS ON
SITE AT ALL TIMES.

2. THE CONTRACTOR IS RESPONSIBLE FOR COMPLIANCE WITH ALL
CONDITIONS AND STIPULATIONS OF ALL REQUIRED PERMITS.

UTILITIES

|. THE CONTRACTOR SHALL LOCATE ALL UTILITIES WITHIN THE
PROJECT AREA PRIOR TO CONSTRUCTION.

2. NO EXCAVATION SHALL OCCUR IN THE AREA SURROUNDING A UTILITY
CROSSING. NO IMPROVEMENTS, THAT MAY CAUSE SCOUR; ARE TO BE
PLACED IN THE VICINITY OF AN AT GRADE, ABOVE OR BELOW GRADE,
UTILITY CROSSING.

3. |F UTILITIES ARE IDENTIFIED WITHIN THE PROJECT AREA. A
MINIMUM BUFFER OF NO DISTURBANCE IS TO BE MAINTAINED ON ALL
UTILITY CROSSINGS.

Rock
QUALITY
|. INDIVIDUAL STONE BOULDERS SHALL BE DENSE, SOUND AND FREE
FROM CRACKS, SEAMS AND OTHER DEFECTS CONDUCIVE TO ACCELERATED
WEATHERING.
2. THE BOULDERS SHALL BE ROUNDED TO SUB-ROUNDED IN SHAPE. AT
A MINIMUM EXPOSED ROCK SHOULD HAVE ONE FLAT SURFACE AND THIS
SHOULD BE THE ONLY EXPOSED SURFACE.
3. THE ROCK SHALL HAVE THE FOLLOWING PROPERTIES:
A) BULK SPECIFIC GRAVITY (SATURATED SURFACE-DRY BASIS) NOT
LESS THAN 2.5.
B) ABSORPTION NOT MORE THAN 2% BY WEIGHT.

DETERMINED BY AST M METHOD C-I27.
L. ROCK THAT FAILS TO MEET THESE REQUIREMENTS MAY BE
ACCEPTED ONLY IF SIMILAR ROCK FROM THE SAME SOURCE HAS BEEN
DEMONSTRATED TO BE SOUND AFTER FIVE YEARS OR MORE OF SERVICE
UNDER CONDITIONS OF WEATHER, WETTING AND DRYING, AND EROSIVE
FORCES SIMILAR TO THOSE ANTICIPATED. ALTERNATIVELY NATIVE OR
IMPORTED STONE, ALREADY AT THE SITE AND MEETING THE STANDARDS
OUTLINED ABOVE, MAY BE USED.

GRADATION
I. ROCK SHALL BE OF THE SIZE AND PLACED IN A MANNER AS SPECIFIED
BY REP ENGINEER.

SITE PREPARATION- ROCKS PLACED IN BANK “STONE TERRACING”

|. ALL ROCK PLACED AS BANK TERRACING OR STABILIZATION SHALL BE
KEYED INTO THE BANKS A MINIMUM OF 12" IN THE HORIZONTAL AND
VERTICAL DIRECTION.

2. ALL STONE TERRACING SHALL BE SET SUCH THAT IT IS SUPPORTED
BY PLACED STONE OR SOLID, EXISTING, FOUNDATIONAL MATERIAL, AS
APPROVED BY REP ENGINEER.

3. ALL STONE TERRACING SHALL BE BACKFILLED WITH CLEAN FILL.

SITE PREPARATION- ROCKS PLACED IN CHANNEL

|. ALL ROCK STRUCTURES SHALL BE PLACED AS DIRECTED BY REP
REPRESENTATIVE.

2. NO ROCK PLACEMENT SHALL OCCUR IN CHANNEL UNTIL APPROPRIATE
WATER CONTROL MEASURES ARE IN PLACE (AS OUTLINED IN THE WATER
CONTROL DETAILED PLAN).

3. EXCAVATION FOR KEYSTONE BOULDERS SHALL BE BELOW SCOUR
DEPTH.

PLACEMENT

|. STONE BOULDERS SHALL BE PLACED AS SHOWN ON THE DRAWINGS
WITHOUT ANY GAPS, SO THAT EACH BOULDER TOUCHES THE NEXT ONE.
2. EACH STONE SHALL BE PLACED TO THE FINAL POSITION BE
SUITABLE EQUIPMENT FOR HANDLING MATERIAL AND, IF NECESSARY; THE
STONE SHALL BE PICKED UP AND REPOSITIONED.

3. DRAGLINE BUCKETS AND SKIPS SHALL NOT BE USED FOR PLACEMENT
OF BOULDERS. |T SHOULD BE ANTICIPATED THAT RE-HANDLING OF
INDIVIDUAL STONES, AFTER INITIAL PLACEMENT WILL BE REQUIRED TO
ACHIEVE REQUIRED SLOPES, GRADES, ELEVATIONS ANDPOSITION.

L. THE ENGINEER SHALL OBSERVE ALL ROCK PLACEMENT AND APPROVE
OF THE PLACEMENT BEFORE BOULDERS ARE CHINKED OR BACKFILLED,
UNLESS EXPLICIT EXCEPTION IS MADE BY THE ENGINEER BEFORE
PLACEMENT.

I. GROUT SHALL BE PUMPED INTO VOIDS AS DIRECTED BE REP
REPRESENTATIVE.

2. LOW FLOW GROUT SHOULD BE “HELD BACK 6 TO 8 INCHES” FROM
EXPOSED ROCK. ALL OTHER GROUT SHOULD BE "HELD BACK |2 TO 8"
3. ALL EXPOSED VISIBLE GROUT SHALL BE SMOOTHED, EVEN IN VOID
SPACES.

L. AT COMPLETION OF PLACEMENT ALL ROCK SHOULD BE CLEANED OF
CONCRETE AND CONCRETE RESIDUE.

5. GROUT SHALL NOT BE PLACED UNLESS APPROPRIATE WATER
CONTROL MEASURES ARE IN PLACE.

6. BMP'S SHALL BE EMPLOYED TO ENSURE THAT NO WATER WILL BE
ALLOWED TO FLOW OVER THE FRESH CONCRETE BEFORE THE CONCRETE
HAS CURED.

MATERIAL
|. GROUT SHALL CONSIST OF PORTLAND CEMENT, SAND AND GRAVEL,
THOROUGHLY MIXED WITH WATER TO PRODUCE GROUT HAVING A THICK,
CREAMY CONSISTENCY. THE AGGREGATE, FOR GROUT, SHALL CONSIST OF
70% SAND AND 30% 3/8 ROCK. MAXIMUM AGGREGATE SHALL BE /2
INCH. THE CONCRETE MIX SHALL INDICATE EVIDENCE OF MEETING OF
EXCEEDING THE FOLLOWING CRITERIA UNLESS OTHERWISE SHOWN ON THE
DRAWINGS.

A) MINIMUM STRENGTH: 4000LBS

B) SLuMP: ASTM C-I43, 3-5 INCHES
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Oct-10
Estimated
Item Number Structure Quantity
1 Pool Excavation: Excavate cobble 450 Cubic
and sand per grading plan. Remove Yards (CY)
the material from the site.
2 Pool Armoring: Place 2'-3' stone at 225 CY
pool invert to prevent scour.
3 Drop Structure: 3'-5' large stone for 500 CY
grade control structure below existing
75 Ditch diversion structure.
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May 16, 2011

Ms. Marlene Crosby

Gunnison County Public Works
811 Rio Grande

Gunnison, CO

81230

RE: One-dimensional hydraulic analysis (HEC-RAS) for the 75 Ditch
Improvements, Gunnison River, Gunnison County, Colorado.

Summary

The 75 Ditch Improvements on the Gunnison River in Gunnison County are within an
area that may be affected by changes to the 100-year discharge water surface elevation
(100-yr elevation). During the design phase of the subject Improvements, the continuity
and weir equations were used to design a modified diversion structure that created a “no
rise” in the 100-yr elevation. The 1% annual chance flow of 8,930cfs was obtained from
the FEMA Flood Insurance Study dated September 29, 1989. This report summarizes the
results of the one-dimensional HEC-RAS hydraulic flow model that was created to
compare existing conditions through the project area and proposed design conditions at
the 75 Ditch Diversion. The site plans located in Appendix 1 show the improvements
and the results of the model are located in Appendix 2. The model showed the
improvements caused no rise in the 100-yr elevation through the modeled reach.

Background

REP was retained by the Gunnison Whitewater Festival to design, model and oversee
construction for the 75 Ditch Improvements. REP completed the final design drawings
and a one-dimensional hydraulic model (HEC-RAS) to test the effects of the proposed
design on the 100-year elevation. HEC-RAS is the industry standard used to test in-
stream structures and encroachments within the floodplain. This report summarizes the
methodologies used to create that model, and the findings.

Modeled Reach

The modeled reach is shown in plan view in Appendix 1. The drop is located within the
channel of the Gunnison River, immediately below the Highway 50 bridge, commonly
referred to as the "twin bridges"”. The modeled reach can be characterized as heavily
disturbed. In addition the diversion structure there is a recently completed
pedestrian/bike trail underpass immediately upstream of the diversion.
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Model Parameters

The one-dimensional HEC-RAS hydraulic model was created based on a survey
completed by Landmark Surveying, a Professional Land Surveying (PLS) company from
Salida, Colorado. A total of 10 cross sections were surveyed spanning approximately
750 longitudinal feet of riverbed. Surveyed cross sections were taken at intervals from a
distance of 237 feet above the crest of the 75 Ditch Diversion and extended to a distance
of 513 feet below the diversion structure. The pre-existing diversion structure acts as the
hydraulic control at the upstream end of the project area.

The Manning’s n value used for the existing conditions model channel was .036 and
overbank was 0.05 which is consistent with the Federal Emergency Management
Agency’s Flood Insurance Study (FEMA) (FIS) for Gunnison County dated September
29, 1989 . The report published Manning’s n values of 0.030 to 0.039 for the channel and
0.032 to 0.085 for the overbanks of the Gunnison River. REP’s values are of .036 for the
channel and .05 for the overbanks are based on the FIS and on qualitative observations of
the channel through the project area.

The Manning’s n value used for the proposed conditions model, within the channel varied
from 0.03 to 0.036 depending on location. Values of 0.03 were used at the crest and exit
of proposed drop structures to reflect the roughness of smoothed concrete drops and
values of 0.036 were used at locations where the channel was graded by large equipment
for riffle/pool combinations or was undisturbed.

The 100-year discharge was taken directly from the FEMA FIS peak discharge
calculation for the Gunnison River near Gunnison. A 1% Annual Chance peak discharge
of 8,930 cubic feet per second (CFS) was used in the model. According the peak
discharge statistics available for the USGS gauge maintained in Gunnison River near
Gunnison, the last time flows met or exceeded 8,930cfs on the Gunnison River was in
1957.

Boundary conditions of the known FEMA water surface elevations were used as the
boundary conditions for the model. The model was run under steady flow conditions to
reflect the existing hydraulic conditions within the modeled reach.

HEC-RAS Accuracy

HEC-RAS is a one-dimensional flow modeling program that was created by the U.S.
Army Corps of Engineers. The model is relatively simple and, as such, the information
that is provided by the model is somewhat limited. Additionally, the model suffers from
accuracy problems that are related to the resolution of the model as well as the resolution
of the inputs provided. Error in this model was induced through surveying accuracy,
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roughness accuracy, the simplification of the complicated geometry of the drop
structures, through the model itself, as well as through additional lesser factors. Previous
studies have shown that for this type of river channel the accuracy is commonly within
+/- 20%.

Methodology

The purpose of the flood study was to ensure the proposed design did not cause a rise to
the 100-year elevation. Since a FEMA model for this reach was not able to be located
and because of the desire to create a higher resolution model for this reach based on
current conditions, a model of the existing floodplain had to be created as a baseline.

This model was calibrated to the water surface elevations that were surveyed in August of
2010. The results of this calibration are shown below.

Channel Water Difference Flow Date Notes
Invert Surface Elevation
Cross SectiorfModel Run (feet) (feet) (feet) (cfs)
1060.00|Day of Sunvey 7649.97 7654.16
HEC RAS 7649.97 7654.15 -0.01 560.00
1196.00|Day of Suney 7651.27 NA
HEC RAS 7651.27 7654.58 560.00
1326.00|Day of Suney 7652.61 7655.16
HEC RAS 7652.61 7655.32 0.16 560.00
1383.00|Day of Suney 7653.87 7655.74 7858.56 Surveyed WSE at Ditch
HEC RAS 7653.87 7655.75 0.01 560.00
1431.00|Day of Sunvey 7654.13 7655.96
HEC RAS 7654.13 7656.13 0.17 560.00
1479.00|Day of Suney 7654.61 7656.37
HEC RAS 7654.61 7656.48 0.11 560.00
1501.00|Day of Sunvey 7654.75 NA
HEC RAS 7654.75 7656.73 560.00
1521.00|Day of Suney 7654.90 7657.37
HEC RAS 7654.90 7657.06 -0.31 560.00
1554.00|Day of Sunvey 7654.88 7658.57
HEC RAS 7654.88 7658.25 -0.32 560.00 7858.72 Surveyed WSE at Ditch
1586.00|Day of Suney 7654.70 7658.94
HEC RAS 7654.70 7658.73 -0.21 560.00
1688.00|Day of Suney 7654.18 7658.79
HEC RAS 7654.18 7658.76 -0.03 560.00
1796.00|Day of Suney 7654.06 7658.64
HEC RAS 7654.06 7658.80 0.16 560.00

Results

The results from the one-dimensional model analysis suggest the improvements, or
"proposed" condition have a no-rise impact to the 100-year elevation through the project
reach. The results are shown in tabular form Appendix 2 and graphical form in Figure 1
and again in Appendix 2. Specifically, the water surface elevations for the proposed
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conditions (shown in column 4 of the summary table located in Appendix 2) are lower
than the water surface elevations for the existing conditions.
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Figure 1: Profile view of the 100 year water surface elevation for existing and proposed conditions, larger
plot located in Appendix 2.
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Conclusion

Based on a HEC-RAS model created by REP using a professional survey completed by
Landmark Surveying, specific parameters from the FEMA FIS, and REP’s experience
with hydraulic modeling, REP determined there is “no rise” to the 100-yr elevation

within the project reach.

i,

| \\\\\ “ﬁ HE{;;J':",

a®? %0,




)
A

d 9
Recreation

Engineering & Planning

Appendix 1: Design Drawings for the 75 Ditch Diversion
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APPLICANT  GUNNISON COUNTY

LOCATION
DATE
SHEET

GUNNISON RIVER, GUNNISON, COLORADO
NOVEMBER 5, 2010
L oF |l

TYPICAL DROP STRUCTURE

TIE INTO BANK, ISLAND OR WALL

TIE INTO BANK, ISLAND OR WALL
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TYPICAL DROP STRUCTURE CROSS SECTION
VIEW DOWNSTREAM A TO A' - NTS
HIGH FLow
WHITEWATER F
WING CHANNEL WinG PAS|SS:GE
STEPPED, FLAT, TERRACED
GROUTED ROCK WITH GROUT
HELD BACK A MINIMUM OF 12",
FILL VOIDS WITH NATIVE SAND MATCH BANK AT DEFINED
AND COBBLE. ELEVATIONS
NATIVE STONE
BOULDERS 4' TYPICAL
Low FLow
DEPTH 18" +/-

TYPICAL I' TO 2' STEP
AS SHOWN ON CROSS
SECTION AT CREST

DEPTH 30" +/-

CLEAN COBBLE OR TOED INTO SHAPED BEDROCK.

O e

WINGS REST ON COMPACTED SUBSURFACE OF |' MAX
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APPLICANT  GUNNISON COUNTY

LOCATION GUNNISON RIVER, GUNNISON, COLORADO
DATE NOVEMBER 5, 2010

SHEET 6 oF I

L' TYPICAL DIAMETER NATIVE STONE BOULDERS

WATER SURFACE-VARIES GROUT HELD BACK

- 6 10 8"

VARIES

g‘*m‘ 00
oo =7
COMPACTED BACKFIL REEL ot
NATIVE, CLEAN, |' MAX COBBLE

BEDROCK OR SCOUR DEPTH

1.5" MIN. KEYED INTO BEDROCK

TYPICAL PROFILE OF ROCK IN CENTER LOW-FLOW, B TO B'

N.T.S

HIGH FLOW-WATER SURFACE-VARIES

L' TYPICAL NATIVE STONE BOULDERS VOIDS FILLED WITH GROUTH HELD BACK

w7 A MINIMUM 2" AND CAPPED WITH NATIVE SAND AND COBBLE
-
NATIVE, CLEAN, |' MAX COMPACTED COBBLE
HIGH FLOW-WATER SURFACE-VARIES
e
FILL VOIDS ALONG TOE ﬁ p
WITH GROUT
CEEX PooL

e '
S
A) FILL VOIDS ALONG UPSTREAM AND DOWNSTREAM TOE WITH GROUT AND ALL OTHER < BEDROCK OR SCOUR DEPTH

VOIDS FILLED WITH GROUT HELD BACK A MINIMUM 2" BELOW SURFACE

ALL ROCK TO TO BE CLEAN AND SWEPT AFTER GROUTING

B) MAKE WING ROUNDED TO PREVENT DEEP WATER BOAT PINS ON UPSTREAM SIDE AS
AS SPECIFIED BY WHITEWATER ENGINEER.

C) STEP BACK SIDE OF WINGS WITH 18" TO 30" STEPS TO BREAK UP HYDRAULICS

D) CAPP VOIDS ON TOP OF THE WING WITH NATIVE SAND AND COBBLE.

I.5" MIN. KEYED INTO BEDROCK

OR BELOW SCOUR DEPTH

TYPICAL PROFILE OF ROCK IN "WING & ISLAND", C TO C'

N.T.S
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TYPICAL SECTION OF DROP STRUCTURE,
IN FISH PASSAGE CHANNEL
WATER SURFiCE-VARIES D TO D' - NTS
L' TYPICAL DIAMETER STABILCI;;?URTOCUEE;LI(S) ——

NATIVE STONE BOULDERS HAND PLACED ROUNDED

BOULDERS IN CONCRETE
BULBOUS ROCK CURTAIN, 3
. ARCHED ROCK SILL WITH

TRANSITION TO POOL )
2. 6" DROP

K BULBOUS ROCK CURTAIN,

TRANSITION TO POOL

BEDROCK OR
SCOUR DEPTH
|.5" MIN. KEYED INTO BEDROCK

R A e -a-a-a-a-0 -0 4
COMPACTED BACKFIL

PLACE ROCK TERRACING
—=—— ON COMPACTED BACKFILL
OR SUITABLE UNDISTURBED
SUBGRADE

\A.S' DIA. ROCK
ANCHORED |.5" INTO
TERRACED ROCK
TYPICAL
N.T.S

VARIES
MAX. 1.5" TYP., ~~—

BEDROCK OR
CHANNEL INVERT

PLACE ROCK TERRACING
ON COMPACTED BACKFILL
OR SUITABLE UNDISTURBED SUBGRADE

TOP SoIL FOR PLANTING POCKET

VARIES

Max. 1.5' TYP.\

BEDROCK OR

CHANNEL INVERT " L.5' DIA. ROCK

ANCHORED |.5' INTO
BEDROCK OR BELOW SCOUR DEPTH

TERRACED ROCK TYPICAL
WITH PLANTING POCKET
N.T.S
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Recreation
TYPICAL LAYOUT DEWATERING AREA
NOTE: SCHEMATIC LAYOUT TO DESCRIBE FUNCTIONALITY ONLY. ACTUAL LAYOUT
TO BE DETERMINED BY QUALIFIED CONTRACTOR, PER PERMIT CONDITIONS.
/COFFER DAM UPSTREAM
BOUNDARY AS NOTED ON
PLANVIEW DRAWING ﬂ COFFER DAM

RIVER BANK

PUMP
DISCHARGE

SETTLING
PONDS

w5 I
\

%
% HAY BALES (PURE HAY)

PLANVIEW DRAWING

WORK AREA RIVER BANK
3
" NOTES: DEWATERING AREA DETAILS:
L
>
e « I. SUMPS CAN BE MADE FROM DIGGING A HOLE AND
PUMP INSERTING A PERFORATED PIPE AND BACKFILLING WITH
PLATFORM Y CLEAN DRAIN ROCK OR OTHER APPROVED METHOD.
2. SETTLING BASINS SHOULD BE BASED UPON SITE
SPECIFICS (I.E. INFILTRATION AND SETTLING RATES,
. PARTICLE SIZE). DETENTION TIMES WILL BE BASED UPON
COFFER DAM E DIMENSIONS THE SIZE OF THE SUSPENDED PARTICLES. IF THERE IS
(SMALL) EEl  OF CHANNEL EXCESSIVE LEAKAGE THROUGH ANY COFFER DAM, BASE
TO BE ROCK IS TO BE LINED WITH VISQUENE PRIOR TO BEING
DEEERSEIEED COVERED IN COBBLE. NUMBER OF SETTLING PONDS TO BE
REPRESENTATIVE DETERMINED BY CLARITY OF DISCHARGE FLUID.
IN THE FIELD 3. UPON COMPLETION VISQUENE AND SETTLED FINES SHALL
TO ALLOW BE REMOVED AND DISPOSED OF OFFSITE BY THE
FOR MIN. CONTRACTOR.
FLOW. L. PUMP STATION SHALL BE ELEVATED. FUEL
CONTAINMENT BMP'S SHALL BE ONSITE AT ALL TIMES.
5. PUMP REMAINING WATER IN CONSTRUCTION AREA AS
NECESSARY, TO MANAGE GROUNDWATER AND LEAKAGE.
COFFER DAM ALL DISCHARGED WATER MUST BE ROUTED TO THE
SETTLING BASINS.
6. CONTRACTOR IS RESPONSIBLE FOR OWN SECURITY
DURING CONSTRUCTION. ANY VANDALISM WILL BE
COFFER DAM DOWNSTREAM CORRECTED AT CONTRACTOR'S OWN EXPENSE.
BOUNDARY AS NOTED ON 7. DETAILS SUBJECT TO REVIEW AND CHANGE DURING 404

PERMIT APPLICATION PROCESS.
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WSE IN SETTLING POND\\

HAY BALES

% \ TO DISCHARGE

N

/

GROUND LEVEL IN SETTLING PONDS

TYPICAL SECTION IN SETTLING POND

NOTE: SCHEMATIC LAYOUT TO DESCRIBE FUNCTIONALITY ONLY. ACTUAL LAYOUT
TO BE DETERMINED BY CONTRACTOR, PER PERMIT CONDITIONS.

COBBLE MOUNDED TO
HEIGHT SPECIFIED
AND COMPACTED

SLOPE WORK AREA /
TOWARD SUMP\ '

EXISTING STREAMBED 2'-L' DIAMETER BASE ROCK

TypicaAL COFFER DAM CROSS
SECTION
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ecreation

GUNNISON RIVER, GUNNISON, COLORADO
NOVEMBER 5, 2010
SHEET [0 OF Il

DATE
WWW.BOATERPARKS. COM

COBBLE MOUNDED TO HEIGHT SPECIFIED
AND COMPACTED___

SLOPE WORK AREA TOWARD SUMP

EXISTING STREAMBED 2'-L' DIAMETER BASE ROCK

SANDBAGS

CONCRETE BARRIER

POLYETHYLENE LINER SANDBAGS

"‘ STREAM

— [ca—Te—
RO SRR
RSN & SN AR

, XTFNSONSHD

EXTEND LINER MIN. 6"

COMPACTED, CLEAN ROCK
BEYOND BARRIER

POLYETHYLENE LINER

6"X6" CUTOFF TRENCH, CONTINUOUS BACKFILLED WITH |" AGGREG.

ALTERNATIVE COFFERDAM METHODS

ALTERNATE METHODS PRESENTED TO DESCRIBE FUNCTIONALITY ONLY. ACTUAL METHOD
TO BE DETERMINED BY QUALIFIED CONTRACTOR, PER PERMIT CONDITIONS, IN ORDER TO ACHIEVE DRY WORK AREA.

NOTE:




3 S E | | | S APPLICANT  GUNNISON COUNTY
) 4,85 ARAPAHOE AVE. LOCATION  GUNNISON RIVER, GUNNISON, COLORADO
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GENERAL NOTES
GROUT

ENGINEERS OVERSIGHT C) THE BULK SPECIFIC GRAVITY AND ABSORPTION SHALL BE PLACEMENT

|. ALL ELEVATIONS, DIMENSIONS, ALIGNMENTS AND ORIENTATION OF
ALL ELEMENTS SHOWN IN THE PLANS MUST BE APPROVED BY THE
ENGINEER OR ENGINEER'S REPRESENTATIVE (“REP ENGINEER OR REP
REPRESENTATIVE")

2. WORK SHALL NOT COMMENCE UNTIL AFTER THE DATE OF THE
ON-SITE PRE-CONSTRUCTION MEETING WHICH WILL BE ATTENDED BY
REPRESENTATIVES OF THE PROJECT OWNER, ENGINEER, CONTRACTOR
AND ANY SUB-CONTRACTORS. N THE EVENT THAT WORK DOES NOT
BEGIN IMMEDIATELY FOLLOWING THE PRE-CONSTRUCTION MEETING, THE
CONTRACTOR SHALL PROVIDE REPRESENTATIVES OF THE PROJECT
OWNER, REP ENGINEER, ANY SUB-CONTRACTORS, AND RELEVANT
AGENCIES NOTED IN THE PERMIT, TWO WEEKS NOTICE BEFORE
CONSTRUCTION COMMENCES.

PERMITS

|. THE CONTRACTOR SHALL HAVE COPIES OF ANY REQUIRED PERMITS ON
SITE AT ALL TIMES.

2. THE CONTRACTOR IS RESPONSIBLE FOR COMPLIANCE WITH ALL
CONDITIONS AND STIPULATIONS OF ALL REQUIRED PERMITS.

UTILITIES

|. THE CONTRACTOR SHALL LOCATE ALL UTILITIES WITHIN THE
PROJECT AREA PRIOR TO CONSTRUCTION.

2. NO EXCAVATION SHALL OCCUR IN THE AREA SURROUNDING A UTILITY
CROSSING. NO IMPROVEMENTS, THAT MAY CAUSE SCOUR; ARE TO BE
PLACED IN THE VICINITY OF AN AT GRADE, ABOVE OR BELOW GRADE,
UTILITY CROSSING.

3. |F UTILITIES ARE IDENTIFIED WITHIN THE PROJECT AREA. A
MINIMUM BUFFER OF NO DISTURBANCE IS TO BE MAINTAINED ON ALL
UTILITY CROSSINGS.

Rock
QUALITY
|. INDIVIDUAL STONE BOULDERS SHALL BE DENSE, SOUND AND FREE
FROM CRACKS, SEAMS AND OTHER DEFECTS CONDUCIVE TO ACCELERATED
WEATHERING.
2. THE BOULDERS SHALL BE ROUNDED TO SUB-ROUNDED IN SHAPE. AT
A MINIMUM EXPOSED ROCK SHOULD HAVE ONE FLAT SURFACE AND THIS
SHOULD BE THE ONLY EXPOSED SURFACE.
3. THE ROCK SHALL HAVE THE FOLLOWING PROPERTIES:
A) BULK SPECIFIC GRAVITY (SATURATED SURFACE-DRY BASIS) NOT
LESS THAN 2.5.
B) ABSORPTION NOT MORE THAN 2% BY WEIGHT.

DETERMINED BY AST M METHoD C-127.
L. ROCK THAT FAILS TO MEET THESE REQUIREMENTS MAY BE
ACCEPTED ONLY IF SIMILAR ROCK FROM THE SAME SOURCE HAS BEEN
DEMONSTRATED TO BE SOUND AFTER FIVE YEARS OR MORE OF SERVICE
UNDER CONDITIONS OF WEATHER, WETTING AND DRYING, AND EROSIVE
FORCES SIMILAR TO THOSE ANTICIPATED. ALTERNATIVELY NATIVE OR
IMPORTED STONE, ALREADY AT THE SITE AND MEETING THE STANDARDS
OUTLINED ABOVE, MAY BE USED.

GRADATION
|. ROCK SHALL BE OF THE SIZE AND PLACED IN A MANNER AS SPECIFIED
BY REP ENGINEER.

SITE PREPARATION- ROCKS PLACED IN BANK “STONE TERRACING”

|. ALL ROCK PLACED AS BANK TERRACING OR STABILIZATION SHALL BE
KEYED INTO THE BANKS A MINIMUM OF 12" IN THE HORIZONTAL AND
VERTICAL DIRECTION.

2. ALL STONE TERRACING SHALL BE SET SUCH THAT IT IS SUPPORTED
BY PLACED STONE OR SOLID, EXISTING, FOUNDATIONAL MATERIAL, AS
APPROVED BY REP ENGINEER.

3. ALL STONE TERRACING SHALL BE BACKFILLED WITH CLEAN FILL.

SITE PREPARATION- ROCKS PLACED IN CHANNEL

|. ALL ROCK STRUCTURES SHALL BE PLACED AS DIRECTED BY REP
REPRESENTATIVE.

2. NO ROCK PLACEMENT SHALL OCCUR IN CHANNEL UNTIL APPROPRIATE
WATER CONTROL MEASURES ARE IN PLACE (AS OUTLINED IN THE WATER
CONTROL DETAILED PLAN).

3. EXCAVATION FOR KEYSTONE BOULDERS SHALL BE BELOW SCOUR
DEPTH.

PLACEMENT

|. STONE BOULDERS SHALL BE PLACED AS SHOWN ON THE DRAWINGS
WITHOUT ANY GAPS, SO THAT EACH BOULDER TOUCHES THE NEXT ONE.
2. EACH STONE SHALL BE PLACED TO THE FINAL POSITION BE
SUITABLE EQUIPMENT FOR HANDLING MATERIAL AND, IF NECESSARY; THE
STONE SHALL BE PICKED UP AND REPOSITIONED.

3. DRAGLINE BUCKETS AND SKIPS SHALL NOT BE USED FOR PLACEMENT
OF BOULDERS. |T SHOULD BE ANTICIPATED THAT RE-HANDLING OF
INDIVIDUAL STONES, AFTER INITIAL PLACEMENT WILL BE REQUIRED TO
ACHIEVE REQUIRED SLOPES, GRADES, ELEVATIONS ANDPOSITION.

L. THE ENGINEER SHALL OBSERVE ALL ROCK PLACEMENT AND APPROVE
OF THE PLACEMENT BEFORE BOULDERS ARE CHINKED OR BACKFILLED,
UNLESS EXPLICIT EXCEPTION IS MADE BY THE ENGINEER BEFORE
PLACEMENT.

|. GROUT SHALL BE PUMPED INTO VOIDS AS DIRECTED BE REP
REPRESENTATIVE.

2. LOW FLOW GROUT SHOULD BE “HELD BACK 6 TO 8 INCHES” FROM
EXPOSED ROCK. ALL OTHER GROUT SHOULD BE "HELD BACK 12 TO I8".
3. ALL EXPOSED VISIBLE GROUT SHALL BE SMOOTHED, EVEN IN VOID
SPACES.

L. AT COMPLETION OF PLACEMENT ALL ROCK SHOULD BE CLEANED OF
CONCRETE AND CONCRETE RESIDUE.

5. GROUT SHALL NOT BE PLACED UNLESS APPROPRIATE WATER
CONTROL MEASURES ARE IN PLACE.

6. BMP'S SHALL BE EMPLOYED TO ENSURE THAT NO WATER WILL BE
ALLOWED TO FLOW OVER THE FRESH CONCRETE BEFORE THE CONCRETE
HAS CURED.

MATERIAL
|. GROUT SHALL CONSIST OF PORTLAND CEMENT, SAND AND GRAVEL,
THOROUGHLY MIXED WITH WATER TO PRODUCE GROUT HAVING A THICK,
CREAMY CONSISTENCY. THE AGGREGATE, FOR GROUT, SHALL CONSIST OF
70% SAND AND 30% 3/8 ROCK. MAXIMUM AGGREGATE SHALL BE 2
INCH. THE CONCRETE MIX SHALL INDICATE EVIDENCE OF MEETING OF
EXCEEDING THE FOLLOWING CRITERIA UNLESS OTHERWISE SHOWN ON THE
DRAWINGS.

A) MINIMUM STRENGTH: 4000LBS

B) SLuMP: ASTM C-I43, 3-5 INCHES
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Gunnison.rep

HEC-RAS Version 4.0.0 March 2008
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXKXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
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PROJECT DATA

Project Title: Gunnison
Project File : Gunnison.prj
Run Date and Time: 4/26/2011 11:37:13 AM

Project in English units

PLAN DATA

Plan Title: Proposed
Plan File : C:\Users\Mike\Documents\gunni\Gunnison HEC RAS-ar\Gunnison.p03

Geometry Title: Proposed
Geometry File : C:\Users\Mike\Documents\gunni\Gunnison HEC
RAS-ar\Gunnison.g04

Flow Title : Flows
Flow File : C:\Users\Mike\Documents\gunni\Gunnison HEC
RAS-ar\Gunnison.f01

Plan Summary Information:

Number of: Cross Sections = 12 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 0 Lateral Structures = 0
Computational Information
Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Page 1



Gunnison.rep

Flow Title: Flows
Flow File : C:\Users\Mike\Documents\gunni\Gunnison HEC RAS-ar\Gunnison.f01

Flow Data (cfs)
River Reach RS Day of Survey 100 Year
Gunnison River 75 Ditch 1796 560 8930

Boundary Conditions

River Reach Profile Upstream
Downstream
Gunnison River 75 Ditch Day of Survey Known WS = 7658.76
Known WS = 7654.15
Gunnison River 75 Ditch 100 Year Normal S = -0.00111

Normal S = 0.0096

GEOMETRY DATA

Geometry Title: Proposed
Geometry File : C:\Users\Mike\Documents\gunni\Gunnison HEC RAS-ar\Gunnison.g04

CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1796
INPUT
Description:
Station Elevation Data num= 33
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 7662.47 2.87 7662.48 31.19 7663.05 31.29 7663.05 37.66 7662.58

37.7 7662.59 48.08 7658.79 48.13 7658.76 48_.2 7658.73 62.61 7654.08

62.74 7654.06 63.66 7654.08 105.82 7654.73 112.82 7655.28 113.32 7655.29

113.94 7655.29 122.94 7656.11 134.43 7657.32 135.27 7657.49 150.29 7658.64

150.32 7658.66 156.92 7660.5 164.1 7662.52 164.29 7662.58 164.3 7662.6

186.09 7663.82 214.87 7663.31 234 .3 7667.16 240.75 7668.04 247.49 7668.27
266.17 7668.95 270.11 7669.06 285.12 7669.07

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 37.7 .036 164.1 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
37.7 164.1 108.3 108.3 108.3 .1 -3

CROSS SECTION
RIVER: Gunnison River
REACH: 75 Ditch RS: 1688

INPUT
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Description:
Station Elevation Data
Sta Elev Sta
0O 7664.8 4.56
40.44 7658.77 40.6
55.39 7654.18 55.4
90.88 7654.69 100.54
114.87 7654.94 125.62
141.33 7662.21 141.38
212.64 7662.77 214.92
302.84 7661.88 330.78
Manning®s n Values
Sta n Val Sta
0 .05 33.11
Bank Sta: Left Right

33.11 141.31
CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 7664.29 9.14
30.89 7658.72 38.77
69.47 7654.82 69.69
93.74 7655.68 107.28
138.14 7657.87 142.15
188.09 7661.21 200.93
238.7 7661.55 243.72
320.5 7661.24 333.34
Manning®s n Values
Sta n Val Sta
0 .05 22.61
Bank Sta: Left Right

22.61 155.09
CROSS SECTION
RIVER: Gunnison River
REACH: 75 Ditch
INPUT

Gunnison.rep

39
Sta
4 .67
45 .87
55.41
112.75
132.76
141.43
252.51
338.24

num=

Elev
7664 .81
7658.7
7654 .19
7654.7
7656 .87
7662 .21
7662.72
7666 .46

Elev
7664.78
7656.73
7654.18
7654.73
7658.79

7662 .2
7661.71
7668.12

num= 3
n Val Sta
.036 141.31

n Val
.05

Lengths: Left Channel
101.6 101.6

Description: Existing Diversion Crest

Station Elevation Data

Sta Elev Sta

0 7663.19 4.69

27.31 7658.67 39.3
78.06 7655.46 81.64
118.3 7657.77 125.94
158.42 7657.91 161.18
188.49 7661.36 198.29
201.4 7663.41 206.94
255.6 7663.34 257.79

RS: 1586
num= 39
Elev Sta Elev
7664 .31 10.66 7663.97
7655.74 46.16 7654.76
7654 .83 80.35 7655.17
7655.87 118.13 7655.82
7658.89 148.26 7660.22
7661.1 202.67 7661.11
7661.42 249.64 7661.25
7664 .58 338.69 7665.99
num= 3
n Val Sta n Val
.036 155.09 .05
Lengths: Left Channel
32.3 32.3
RS: 1554
num= 53
Elev Sta Elev
7663.21 17.81 7662.74
7655.48 44 .69 7654.88
7655.51 81.75 7657.1
7657.8 141.27 7657.82
7658.37 162 7658.48
7661.47 200.96 7663.24
7663.41 224.93 7663.15
7663.35 258.11 7663.35
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Sta
24.62
50.19
90.37
112.8

140.66
179.25
253.38
348.24

Sta
19.45
46 .65
93.65

135.93
155.09
220.71
266.12
347.78

Right

Sta
18.45
58.44
83.48

142 .48
165.62
201.1
227 .59
272.93

Elev
7662.95
7655.11
7654 .67
7654.74
7661.95
7662 .21
7661.69
7668.13

Coeff

Elev
7662.81
7654 .7
7655.67
7657 .26
7661.7
7661.53
7661
7666

Coeff

Elev
7662.6
7658
7657.3
7658.25
7659.19
7663.42
7663.35
7663.94

Sta
33.11
50.2
90.6
112.85
141.31
185.66
262.74

Contr.
.1

22.
58.
93.
136.
168.
225.
275.

Contr.

Sta
.87
.88
.82
.03
.93
.33
.97
.72

Elev
7661.95
7655.12
7654 .
7654 .
7662.
7662 .
7661.

73
19
32
71

Expan.

Elev
7661.62

7655
7655.68
7657 .54
7661.48
7661 .66
7660.98

Expan.

Elev
7661.12
7657 .23
7657 .68

7658
7661.41
7663 .42
7663 .47
7663.95



274 .95 7663.97 285.74 7663.98
312.47 7663.62 314.3 7663.6
363.79 7664.36 365.59 7664.29

Gunnison.rep
286.07 7663.98
349.59 7663.64
371.97 7664.3

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 21.87 .036 178.93 .05
Bank Sta: Left Right Lengths: Left Channel
21.87 178.93 32.8 32.8
CROSS SECTION
RIVER: Gunnison River
REACH: 75 Ditch RS: 1521
INPUT
Description: Crest Structure 1
Station Elevation Data num= 48
Sta Elev Sta Elev Sta Elev
0 7663.15 7.66 7663.16 8.78 7663.06
29.9 7658.68 47.34 7654.99 58.97 7658
79.53 7657.85 79.65 7654 82.65 7654.01
117.74 7655.33 117.88 7655.25 133.01 7655
153.83 7657.34 154.07 7657.4 154.32 7657.46
173.5 7661.32 173.52 7661.28 180.88 7661.54
197.41 7660.95 197.61 7660.96 197.8 7660.95
203.52 7661.01 211.12 7661.31 218.34 7661.5
305.54 7661.46 307.72 7661.38 313.05 7661.72
323.96 7662.76 327.8 7662.87 329.74 7662.88
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 22.53 .03 173.13 .05
Bank Sta: Left Right Lengths: Left Channel
22.53 173.13 20 20
CROSS SECTION
RIVER: Gunnison River
REACH: 75 Ditch RS: 1501
INPUT
Description: Exit Structure 1
Station Elevation Data num= 48
Sta Elev Sta Elev Sta Elev
0 7663.03 10.22 7663.04 22.01 7662.1
29.86 7658.68 47.84 7655.36 57.67 7658
86.91 7656.7 87.06 7652 90.19 7652.01
90.3 7656.5 125.64 7655 126.51 7653.5
156.91 7653.25 157.91 7655 159.53 7655.4
162.81 7656.19 181.47 7661.36 181.62 7661.11
198.8 7661.37 207.63 7661.01 209.02 7661.02
213.67 7661.02 213.8 7661.1 222.23 7661.33
308.94 7660.81 326.4 7661.79 327.52 7661.83
328.29 7661.92 342.2 7662.32 349.54 7662.33
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 24.84 .03 181.47 .05
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286.99 7663.95 311.22 7663.62
350.08 7663.66 362.67 7664.19

Right
32.8

Sta
21.77
59.23

82.8
148.14
155.84
181.02
200.63

231.7
319.09

Right
20

Sta
22.23
63.68
90.28

126.65
159.65
184 .48
210.4
282.37
327.63

Coeff

Elev
7662 .58
7658.01

7657.7
7655.25
7657 .88
7661.56
7660.96
7661.39
7661.96

Coeff

Elev
7662.08
7658.01
7656.05
7653.25
7655.42
7661.21
7661.01
7660.79
7661.86

Contr.
.1

Sta
22.53
72.76
114.88

151.1
173.13
182.23
203.44
293.72
320.33

Contr.

Sta
24.84
81.89
.29
141 .51
162.78
185.88
212.05
304.37
327.95

Expan.
-3

Elev
7662 .09
7658.01

7657

7657
7661.91
7661 .56
7660.96

7661.1
7662 .21

Expan.

Elev
7661.99
7656 .97

7656.2

7653
7656.17
7661.26
7661.02
7660.67

7661.9
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Bank Sta: Left Right Lengths: Left Channel
24.84 181.47 22 22

CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1479
INPUT
Description: Pool Structure 1
Station Elevation Data num= 64
Sta Elev Sta Elev Sta Elev

0 7662.99 7.24 7663 10.21 7662.84

44 .07 7655.54 53.15 7658 61.99 7658.01

75.96 7656.82 80.05 7656.65 83.18 7655.29

91.42 7654  93.06 7653.76 93.1 7653

100.34 7652.01 104.52 7652 105.23 7652.26
112.26 7653.27 115.81 7653.4 119.64 7653.21
125.04 7652.39 126.36 7652 149.83 7652.01
157.45 7653 159.01 7653.5 160.31 7654
166.4 7655.94 171.48 7656.49 177.52 7660

179.55 7660.92 205.91 7661.15 207.5 7661.08
213.19 7661.09 213.52 7661.09 213.55 7661.11
283.86 7660.62 306.31 7660.5 310.3 7660.84
327.79 7661.34 334.79 7661.63 344.36 7661.91

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 22.22 .036 179.13 .05

Bank Sta: Left Right Lengths: Left Channel
22.22 179.13 48.2 48.2

CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1431
INPUT
Description: Pool Structure 1
Station Elevation Data num= 46
Sta Elev Sta Elev Sta Elev

0 7662.95 14.57 7662.96 30.14 7662.14
30.22 7662.12 30.67 7661.89 37.52 7658.59
83.46 7656.26 93.54 7655.76 113.22 7655.13

122_57 7654 125.26 7653.57 131.92 7653
142.15 7652.01 146.35 7652 158.41 7652.01

167.5 7652.48 171.05 7653 171.93 7653.35
178.23 7655 179.13 7655.19 183.55 7656.02
207.63 7661.05 210.53 7661.06 210.75 7661.06
231.96 7661 291.57 7660.78 306.99 7660.94
374.51 7660.43

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 30.15 .036 193.78 .05

Bank Sta: Left Right Lengths: Left Channel
30.15 193.78 48.2 48.2
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Right
22

Sta
22.22
64 .65
89.78

94.5
109.39
120.82
154 .68
160.83

177.7
210.2
215.28
321.58
353.36

Right
48.2

Sta
30.15
48.3
116.33
137.88
161.61
175.28
193.78
213.6
361.05

Right
48.2

Coeff Contr.

Elev
7661.89
7657.8
7655
7652.76
7653
7653.13
7652.01
7654.2
7660.06
7661.09
7661.15
7661.36
7661.92

Coeff

Elev
7662.15
7656.12

7655
7652.13

7652

7654
7661.07
7661.06
7660.43

Coeff

1

26.78
72.49
91.37
94.54
110.88
121.48
156.89
162.89
179.13
212.86
253.47
327.32

Contr.
.1

Sta
30.21
57.16
118.45
138.69
163.35
176.49

198.7
213.88
364.58

Contr.
.1

Expan.
-3

Elev
7658.68
7657
7654.77
7652
7653.22
7653
7652.8
7655
7660.9
7661.08
7660.82
7661.32

Expan.

Elev
7662.14
7657 .97

7654 .7

7652
7652 .01
7654 .32
7661.12
7661 .06
7660.44

Expan.
-3
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CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1383
INPUT
Description:
Station Elevation Data num= 34
Sta Elev Sta Elev Sta Elev
0 7662.89 15.99 7662.9 16 7662.89

32.59 7662.14  42.31 7658.58 49.21 7656.72
78.88 7656.19 83.57 7656.33 98.82 7655.53
121.69 7654.67 132.39 7654.29 145.26 7654.2
162.62 7653.91 181.72 7653.87 183.66 7653.87

204.37 7661.03 206.16 7660.97 211.83 7661.27
214.35 7661.34 217.27 7661.34 220.2 7661.34
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 32.59 .036 204.37 .05
Bank Sta: Left Right Lengths: Left Channel
32.59 204.37 56.4 56.4
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
40.37 63.44 7658.2 F

CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1326
INPUT
Description:
Station Elevation Data num= 21
Sta Elev Sta Elev Sta Elev

0 7663.03 9.56 7663.04 20.13 7660.04
50.66 7659.55 65.16 7656.79 70.18 7656.16
117.06 7654.2 131.18 7653.62 132.72 7653.62
197.4 7660.14 199.51 7660.23 201.49 7660.27

216 7660.43
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 9.56 .036 197 .4 .05
Bank Sta: Left Right Lengths: Left Channel
9.56 197.4 130.1 130.1
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
20.47 50.46 7659.53 F

CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1196
INPUT

Description:

Station Elevation Data num= 14

Page 6

Sta
19.57
61.22

106.86
152.24
187.59
214.18
232.09

Right
56.4

Sta
33.22
89.79

155.01
205.15

Elev
7662.76
7657.99
7655.26
7654 .07
7654 .41
7661.33
7661.33

Coeff Contr. Exp

Elev
7655.91
7655.19
7652.61
7660.32

Coeff Contr. Expan.
. .3

Sta Elev

32.17 7662.
63.48 7658.
110.83 7655.
161.98 7653.
196.8 7655.
214.27 7661.

1

29
15
07
94
74
34

an.
3

Sta Elev

36.45 7655.
116.6 7654.
183.67 7655.
209.31 7660.

1

94
22
13
42



Gunnison.rep

Sta Elev Sta Elev Sta Elev

0O 7656.9 7.68 7656.92 13.22 7655.97
21.93 7655.97 32.51 7658.3 33.95 7658.39
139.01 7651.27 162.83 7654.81 167.47 7655.03

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 52.52 .036 167.47 .05
Bank Sta: Left Right Lengths: Left Channel
52.52 167.47 136 136
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
6.69 27.45 7656.9 F

CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1060
INPUT
Description:
Station Elevation Data num= 24
Sta Elev Sta Elev Sta Elev
0 7657.65 15.59 7657.66 17.96 7657.88
32.99 7657.6 39 7655.87 42.76 7654.16

54 .99 7651.83 64.27 7651.17 69.1 7650.39
98.48 7655.04 106.97 7655.92 111.03 7655.97
126.45 7658.28 136.77 7658.5 139.72 7658.37

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 32.99 .036 126.45 .05

Bank Sta: Left Right Coeff Contr. Expan.
32.99 126.45 -1 -3

SUMMARY OF MANNING®"S N VALUES

River:Gunnison River

Reach River Sta. nl
75 Ditch 1796 .05
75 Ditch 1688 .05
75 Ditch 1586 .05
75 Ditch 1554 .05
75 Ditch 1521 .05
75 Ditch 1501 .05
75 Ditch 1479 .05
75 Ditch 1431 .05
75 Ditch 1383 .05
75 Ditch 1326 .05
75 Ditch 1196 .05
75 Ditch 1060 .05

SUMMARY OF REACH LENGTHS
Page 7

n2

Sta
15.21
43 .05

177.29

Right
136

Sta
22.7
44 .96
88.52
114.06
149

-036
-036
-036
-036

.03

.03
-036
-036
-036
-036
-036
-036

765
765
765

765
765
764

76
765

n3

Elev
5.98
7.56
5.04

Sta Elev
20.49 7655.97
52.52 7655.88

Coeff Contr. Expan.

Elev
7.49
3.69
9.97
56.4
8.38

.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05

1 -3

Sta Elev
30.46 7657.67
50.3 7652.9
95 7654.24
115.79 7656.48



River: Gunnison River

Reach

Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch

River Sta.

1796
1688
1586
1554
1521
1501
1479
1431
1383
1326
1196
1060

SUMMARY OF CONTRACTION AND
River: Gunnison River

Reach

Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch

River

1796
1688
1586
1554
1521
1501
1479
1431
1383
1326
1196
1060

Gunnison.rep

Left

108.3
101.6
32.3
32.8
20

22
48.2
48.2
56.4
130.1
136

Chan

1
1

1

EXPANSION COEFFICIENTS

Sta.

Contr.

Page 8

nel

08.3
01.6
32.3
32.8
20
22
48.2
48.2
56.4
30.1
136

Expan.

-3
-3
-3
-3
-3
-3
-3
-3
-3
-3
-3
-3

Right

108.3
101.6
32.3
32.8
20

22
48.2
48.2
56.4
130.1
136
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HEC-RAS Version 4.0.0 March 2008
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXKXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: Gunnison
Project File : Gunnison.prj
Run Date and Time: 4/26/2011 11:37:13 AM

Project in English units

PLAN DATA

Plan Title: Proposed
Plan File : C:\Users\Mike\Documents\gunni\Gunnison HEC RAS-ar\Gunnison.p03

Geometry Title: Proposed
Geometry File : C:\Users\Mike\Documents\gunni\Gunnison HEC
RAS-ar\Gunnison.g04

Flow Title : Flows
Flow File : C:\Users\Mike\Documents\gunni\Gunnison HEC
RAS-ar\Gunnison.f01

Plan Summary Information:

Number of: Cross Sections = 12 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 0 Lateral Structures = 0
Computational Information
Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Page 1
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Flow Title: Flows
Flow File : C:\Users\Mike\Documents\gunni\Gunnison HEC RAS-ar\Gunnison.f01

Flow Data (cfs)
River Reach RS Day of Survey 100 Year
Gunnison River 75 Ditch 1796 560 8930

Boundary Conditions

River Reach Profile Upstream
Downstream
Gunnison River 75 Ditch Day of Survey Known WS = 7658.76
Known WS = 7654.15
Gunnison River 75 Ditch 100 Year Normal S = -0.00111

Normal S = 0.0096

GEOMETRY DATA

Geometry Title: Proposed
Geometry File : C:\Users\Mike\Documents\gunni\Gunnison HEC RAS-ar\Gunnison.g04

CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1796
INPUT
Description:
Station Elevation Data num= 33
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 7662.47 2.87 7662.48 31.19 7663.05 31.29 7663.05 37.66 7662.58

37.7 7662.59 48.08 7658.79 48.13 7658.76 48_.2 7658.73 62.61 7654.08

62.74 7654.06 63.66 7654.08 105.82 7654.73 112.82 7655.28 113.32 7655.29

113.94 7655.29 122.94 7656.11 134.43 7657.32 135.27 7657.49 150.29 7658.64

150.32 7658.66 156.92 7660.5 164.1 7662.52 164.29 7662.58 164.3 7662.6

186.09 7663.82 214.87 7663.31 234 .3 7667.16 240.75 7668.04 247.49 7668.27
266.17 7668.95 270.11 7669.06 285.12 7669.07

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 37.7 .036 164.1 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
37.7 164.1 108.3 108.3 108.3 .1 -3

CROSS SECTION
RIVER: Gunnison River
REACH: 75 Ditch RS: 1688

INPUT
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Description:
Station Elevation Data
Sta Elev Sta
0O 7664.8 4.56
40.44 7658.77 40.6
55.39 7654.18 55.4
90.88 7654.69 100.54
114.87 7654.94 125.62
141.33 7662.21 141.38
212.64 7662.77 214.92
302.84 7661.88 330.78
Manning®s n Values
Sta n Val Sta
0 .05 33.11
Bank Sta: Left Right

33.11 141.31
CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 7664.29 9.14
30.89 7658.72 38.77
69.47 7654.82 69.69
93.74 7655.68 107.28
138.14 7657.87 142.15
188.09 7661.21 200.93
238.7 7661.55 243.72
320.5 7661.24 333.34
Manning®s n Values
Sta n Val Sta
0 .05 22.61
Bank Sta: Left Right

22.61 155.09
CROSS SECTION
RIVER: Gunnison River
REACH: 75 Ditch
INPUT

Gunnison.rep

39
Sta
4 .67
45 .87
55.41
112.75
132.76
141.43
252.51
338.24

num=

Elev
7664 .81
7658.7
7654 .19
7654.7
7656 .87
7662 .21
7662.72
7666 .46

Elev
7664.78
7656.73
7654.18
7654.73
7658.79

7662 .2
7661.71
7668.12

num= 3
n Val Sta
.036 141.31

n Val
.05

Lengths: Left Channel
101.6 101.6

Description: Existing Diversion Crest

Station Elevation Data

Sta Elev Sta

0 7663.19 4.69

27.31 7658.67 39.3
78.06 7655.46 81.64
118.3 7657.77 125.94
158.42 7657.91 161.18
188.49 7661.36 198.29
201.4 7663.41 206.94
255.6 7663.34 257.79

RS: 1586
num= 39
Elev Sta Elev
7664 .31 10.66 7663.97
7655.74 46.16 7654.76
7654 .83 80.35 7655.17
7655.87 118.13 7655.82
7658.89 148.26 7660.22
7661.1 202.67 7661.11
7661.42 249.64 7661.25
7664 .58 338.69 7665.99
num= 3
n Val Sta n Val
.036 155.09 .05
Lengths: Left Channel
32.3 32.3
RS: 1554
num= 53
Elev Sta Elev
7663.21 17.81 7662.74
7655.48 44 .69 7654.88
7655.51 81.75 7657.1
7657.8 141.27 7657.82
7658.37 162 7658.48
7661.47 200.96 7663.24
7663.41 224.93 7663.15
7663.35 258.11 7663.35
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Sta
24.62
50.19
90.37
112.8

140.66
179.25
253.38
348.24

Sta
19.45
46 .65
93.65

135.93
155.09
220.71
266.12
347.78

Right

Sta
18.45
58.44
83.48

142 .48
165.62
201.1
227 .59
272.93

Elev
7662.95
7655.11
7654 .67
7654.74
7661.95
7662 .21
7661.69
7668.13

Coeff

Elev
7662.81
7654 .7
7655.67
7657 .26
7661.7
7661.53
7661
7666

Coeff

Elev
7662.6
7658
7657.3
7658.25
7659.19
7663.42
7663.35
7663.94

Sta
33.11
50.2
90.6
112.85
141.31
185.66
262.74

Contr.
.1

22.
58.
93.
136.
168.
225.
275.

Contr.

Sta
.87
.88
.82
.03
.93
.33
.97
.72

Elev
7661.95
7655.12
7654 .
7654 .
7662.
7662 .
7661.

73
19
32
71

Expan.

Elev
7661.62

7655
7655.68
7657 .54
7661.48
7661 .66
7660.98

Expan.

Elev
7661.12
7657 .23
7657 .68

7658
7661.41
7663 .42
7663 .47
7663.95



274 .95 7663.97 285.74 7663.98
312.47 7663.62 314.3 7663.6
363.79 7664.36 365.59 7664.29

Gunnison.rep
286.07 7663.98
349.59 7663.64
371.97 7664.3

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 21.87 .036 178.93 .05
Bank Sta: Left Right Lengths: Left Channel
21.87 178.93 32.8 32.8
CROSS SECTION
RIVER: Gunnison River
REACH: 75 Ditch RS: 1521
INPUT
Description: Crest Structure 1
Station Elevation Data num= 48
Sta Elev Sta Elev Sta Elev
0 7663.15 7.66 7663.16 8.78 7663.06
29.9 7658.68 47.34 7654.99 58.97 7658
79.53 7657.85 79.65 7654 82.65 7654.01
117.74 7655.33 117.88 7655.25 133.01 7655
153.83 7657.34 154.07 7657.4 154.32 7657.46
173.5 7661.32 173.52 7661.28 180.88 7661.54
197.41 7660.95 197.61 7660.96 197.8 7660.95
203.52 7661.01 211.12 7661.31 218.34 7661.5
305.54 7661.46 307.72 7661.38 313.05 7661.72
323.96 7662.76 327.8 7662.87 329.74 7662.88
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 22.53 .03 173.13 .05
Bank Sta: Left Right Lengths: Left Channel
22.53 173.13 20 20
CROSS SECTION
RIVER: Gunnison River
REACH: 75 Ditch RS: 1501
INPUT
Description: Exit Structure 1
Station Elevation Data num= 48
Sta Elev Sta Elev Sta Elev
0 7663.03 10.22 7663.04 22.01 7662.1
29.86 7658.68 47.84 7655.36 57.67 7658
86.91 7656.7 87.06 7652 90.19 7652.01
90.3 7656.5 125.64 7655 126.51 7653.5
156.91 7653.25 157.91 7655 159.53 7655.4
162.81 7656.19 181.47 7661.36 181.62 7661.11
198.8 7661.37 207.63 7661.01 209.02 7661.02
213.67 7661.02 213.8 7661.1 222.23 7661.33
308.94 7660.81 326.4 7661.79 327.52 7661.83
328.29 7661.92 342.2 7662.32 349.54 7662.33
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 24.84 .03 181.47 .05

Page 4

286.99 7663.95 311.22 7663.62
350.08 7663.66 362.67 7664.19

Right
32.8

Sta
21.77
59.23

82.8
148.14
155.84
181.02
200.63

231.7
319.09

Right
20

Sta
22.23
63.68
90.28

126.65
159.65
184 .48
210.4
282.37
327.63

Coeff

Elev
7662 .58
7658.01

7657.7
7655.25
7657 .88
7661.56
7660.96
7661.39
7661.96

Coeff

Elev
7662.08
7658.01
7656.05
7653.25
7655.42
7661.21
7661.01
7660.79
7661.86

Contr.
.1

Sta
22.53
72.76
114.88

151.1
173.13
182.23
203.44
293.72
320.33

Contr.

Sta
24.84
81.89
.29
141 .51
162.78
185.88
212.05
304.37
327.95

Expan.
-3

Elev
7662 .09
7658.01

7657

7657
7661.91
7661 .56
7660.96

7661.1
7662 .21

Expan.

Elev
7661.99
7656 .97

7656.2

7653
7656.17
7661.26
7661.02
7660.67

7661.9



Gunnison.rep

Bank Sta: Left Right Lengths: Left Channel
24.84 181.47 22 22

CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1479
INPUT
Description: Pool Structure 1
Station Elevation Data num= 64
Sta Elev Sta Elev Sta Elev

0 7662.99 7.24 7663 10.21 7662.84

44 .07 7655.54 53.15 7658 61.99 7658.01

75.96 7656.82 80.05 7656.65 83.18 7655.29

91.42 7654  93.06 7653.76 93.1 7653

100.34 7652.01 104.52 7652 105.23 7652.26
112.26 7653.27 115.81 7653.4 119.64 7653.21
125.04 7652.39 126.36 7652 149.83 7652.01
157.45 7653 159.01 7653.5 160.31 7654
166.4 7655.94 171.48 7656.49 177.52 7660

179.55 7660.92 205.91 7661.15 207.5 7661.08
213.19 7661.09 213.52 7661.09 213.55 7661.11
283.86 7660.62 306.31 7660.5 310.3 7660.84
327.79 7661.34 334.79 7661.63 344.36 7661.91

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 22.22 .036 179.13 .05

Bank Sta: Left Right Lengths: Left Channel
22.22 179.13 48.2 48.2

CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1431
INPUT
Description: Pool Structure 1
Station Elevation Data num= 46
Sta Elev Sta Elev Sta Elev

0 7662.95 14.57 7662.96 30.14 7662.14
30.22 7662.12 30.67 7661.89 37.52 7658.59
83.46 7656.26 93.54 7655.76 113.22 7655.13

122_57 7654 125.26 7653.57 131.92 7653
142.15 7652.01 146.35 7652 158.41 7652.01

167.5 7652.48 171.05 7653 171.93 7653.35
178.23 7655 179.13 7655.19 183.55 7656.02
207.63 7661.05 210.53 7661.06 210.75 7661.06
231.96 7661 291.57 7660.78 306.99 7660.94
374.51 7660.43

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 30.15 .036 193.78 .05

Bank Sta: Left Right Lengths: Left Channel
30.15 193.78 48.2 48.2

Page 5

Right
22

Sta
22.22
64 .65
89.78

94.5
109.39
120.82
154 .68
160.83

177.7
210.2
215.28
321.58
353.36

Right
48.2

Sta
30.15
48.3
116.33
137.88
161.61
175.28
193.78
213.6
361.05

Right
48.2

Coeff Contr.

Elev
7661.89
7657.8
7655
7652.76
7653
7653.13
7652.01
7654.2
7660.06
7661.09
7661.15
7661.36
7661.92

Coeff

Elev
7662.15
7656.12

7655
7652.13

7652

7654
7661.07
7661.06
7660.43

Coeff

1

26.78
72.49
91.37
94.54
110.88
121.48
156.89
162.89
179.13
212.86
253.47
327.32

Contr.
.1

Sta
30.21
57.16
118.45
138.69
163.35
176.49

198.7
213.88
364.58

Contr.
.1

Expan.
-3

Elev
7658.68
7657
7654.77
7652
7653.22
7653
7652.8
7655
7660.9
7661.08
7660.82
7661.32

Expan.

Elev
7662.14
7657 .97

7654 .7

7652
7652 .01
7654 .32
7661.12
7661 .06
7660.44

Expan.
-3



Gunnison.rep
CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1383
INPUT
Description:
Station Elevation Data num= 34
Sta Elev Sta Elev Sta Elev
0 7662.89 15.99 7662.9 16 7662.89

32.59 7662.14  42.31 7658.58 49.21 7656.72
78.88 7656.19 83.57 7656.33 98.82 7655.53
121.69 7654.67 132.39 7654.29 145.26 7654.2
162.62 7653.91 181.72 7653.87 183.66 7653.87

204.37 7661.03 206.16 7660.97 211.83 7661.27
214.35 7661.34 217.27 7661.34 220.2 7661.34
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 32.59 .036 204.37 .05
Bank Sta: Left Right Lengths: Left Channel
32.59 204.37 56.4 56.4
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
40.37 63.44 7658.2 F

CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1326
INPUT
Description:
Station Elevation Data num= 21
Sta Elev Sta Elev Sta Elev

0 7663.03 9.56 7663.04 20.13 7660.04
50.66 7659.55 65.16 7656.79 70.18 7656.16
117.06 7654.2 131.18 7653.62 132.72 7653.62
197.4 7660.14 199.51 7660.23 201.49 7660.27

216 7660.43
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 9.56 .036 197 .4 .05
Bank Sta: Left Right Lengths: Left Channel
9.56 197.4 130.1 130.1
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
20.47 50.46 7659.53 F

CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1196
INPUT

Description:

Station Elevation Data num= 14

Page 6

Sta
19.57
61.22

106.86
152.24
187.59
214.18
232.09

Right
56.4

Sta
33.22
89.79

155.01
205.15

Elev
7662.76
7657.99
7655.26
7654 .07
7654 .41
7661.33
7661.33

Coeff Contr. Exp

Elev
7655.91
7655.19
7652.61
7660.32

Coeff Contr. Expan.
. .3

Sta Elev

32.17 7662.
63.48 7658.
110.83 7655.
161.98 7653.
196.8 7655.
214.27 7661.

1

29
15
07
94
74
34

an.
3

Sta Elev

36.45 7655.
116.6 7654.
183.67 7655.
209.31 7660.

1

94
22
13
42



Gunnison.rep

Sta Elev Sta Elev Sta Elev

0O 7656.9 7.68 7656.92 13.22 7655.97
21.93 7655.97 32.51 7658.3 33.95 7658.39
139.01 7651.27 162.83 7654.81 167.47 7655.03

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 52.52 .036 167.47 .05
Bank Sta: Left Right Lengths: Left Channel
52.52 167.47 136 136
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
6.69 27.45 7656.9 F

CROSS SECTION

RIVER: Gunnison River

REACH: 75 Ditch RS: 1060
INPUT
Description:
Station Elevation Data num= 24
Sta Elev Sta Elev Sta Elev
0 7657.65 15.59 7657.66 17.96 7657.88
32.99 7657.6 39 7655.87 42.76 7654.16

54 .99 7651.83 64.27 7651.17 69.1 7650.39
98.48 7655.04 106.97 7655.92 111.03 7655.97
126.45 7658.28 136.77 7658.5 139.72 7658.37

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 32.99 .036 126.45 .05

Bank Sta: Left Right Coeff Contr. Expan.
32.99 126.45 -1 -3

SUMMARY OF MANNING®"S N VALUES

River:Gunnison River

Reach River Sta. nl
75 Ditch 1796 .05
75 Ditch 1688 .05
75 Ditch 1586 .05
75 Ditch 1554 .05
75 Ditch 1521 .05
75 Ditch 1501 .05
75 Ditch 1479 .05
75 Ditch 1431 .05
75 Ditch 1383 .05
75 Ditch 1326 .05
75 Ditch 1196 .05
75 Ditch 1060 .05

SUMMARY OF REACH LENGTHS
Page 7

n2

Sta
15.21
43 .05

177.29

Right
136

Sta
22.7
44 .96
88.52
114.06
149

-036
-036
-036
-036

.03

.03
-036
-036
-036
-036
-036
-036

765
765
765

765
765
764

76
765

n3

Elev
5.98
7.56
5.04

Sta Elev
20.49 7655.97
52.52 7655.88

Coeff Contr. Expan.

Elev
7.49
3.69
9.97
56.4
8.38

.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05

1 -3

Sta Elev
30.46 7657.67
50.3 7652.9
95 7654.24
115.79 7656.48



River: Gunnison River

Reach

Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch

River Sta.

1796
1688
1586
1554
1521
1501
1479
1431
1383
1326
1196
1060

SUMMARY OF CONTRACTION AND
River: Gunnison River

Reach

Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch
Ditch

River

1796
1688
1586
1554
1521
1501
1479
1431
1383
1326
1196
1060

Gunnison.rep

Left

108.3
101.6
32.3
32.8
20

22
48.2
48.2
56.4
130.1
136

Chan

1
1

1

EXPANSION COEFFICIENTS

Sta.

Contr.

Page 8

nel

08.3
01.6
32.3
32.8
20
22
48.2
48.2
56.4
30.1
136

Expan.

-3
-3
-3
-3
-3
-3
-3
-3
-3
-3
-3
-3

Right

108.3
101.6
32.3
32.8
20

22
48.2
48.2
56.4
130.1
136
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