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COLORADO

s . CONSULTING CIViL EN_(LINEERS_
WEST 835 COLORADO AVE. GRAND JUNCTION, COLORAGS 81501
. ENGINEER‘NG 30372455112

July 28, 1981

Mr. Ronald P. Rish

City Engineer

/0 City of Grand Junction
Grand Junction, CO £1901

Res  Colony Park f1ood plain parmit
application addendum (#101.3)

Dear Mr. Rish:®

.. . Coma time aan, we actidantly came across a Py Oof your
TmEmorandum to Bob Goidin. dated June 9 in which you
refarred to our flood Pltain narrative as an “inadreauatsa
t2chnical responga®,

Wa f21t that our OPINIONS and assumptions warsa
ad2quata2iy supported by information contained in th2 "Corpes
of Engineers’ Fiood Hazard Rzport", which rould eaAsily b=
verifiad. W2 did make2 contact Wwith th2 tocal)l Corps nf
Engineers Office and were referraed to the Sacramento
District Office, to the District Hydvologist. We ware totd
that i+ it Were absolutely necassary, the information mioht
be retrieved from thair computer in the form of computar
cards which w2 would have tn convert and interpret .
oursalves., Information already contained in the study |24

‘uUS to batlive it Unn2cegsary tn 90 to the trouble of

retrieving informationtthat may not bs of additional help,

. (sem letter from Coppsfof Enginesrs and sampta data

“available,) ’

e In response to your AUesStions and comments, we are
hereby submitting this addendum to our orisinal fioodelain
Permit amrplication, compPlete with Chamnal cross s2ctions,
flood water 2lavations, hydraulic calcutation for channs|

- Lapacgitiezs and replacement culvert sizesy, preliminary

"Tdrainase Plan for the developmant, and other supporting

K p?puments and information.
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ot W2 will address your comments and auestions in the
;order that they apep=2ar in your memorandum s as to
complet2ly answar all of them. '

; 1hm Wit The original plan for this developm2nt inciuded a ’
> it,aprelumnnary pltan for development of Colony Park as well as
¥ :the Gormiey property immediately =ast. Than plan includad a
'A;f ‘single common entrance to th2 proparties, 1ocated at chann=d
2 iixE Sigtation 9+75. However:, the preliminary fiat submitted for
5Tappr0val omitted Gormley's property and showad a single
-entrance at approximate channel station £+90. The existing
Ccrossing at9+20 (Colony Park sast boundary) will be removed..
The crossing at 9473 will not be affectad. The 9+20
crossing is listed by the "Cores of Enginsers’ Flood Hazard
Report" (page 9) as an "nbstructive stream crossinsg”. This
obstruction is evident when 1o0kKing at the chann2l profiles
(Finood Hazard Study eplat 73) and the chann2i s2:stions shown
-on Dur lara=ar 24 x 26" drawing. The 10@0-y=zar fi0Dod
elevation upstrzam of th2 Ccrossing is 4580.7. Immediately
. downstreams ths flood elevation drops to 4583. 4. The
chann2] section at 9+20 ciearly shows that th2 highar
elevation upstrem would force water over the top of the
bank: as w2ll as out onto Patterson Road. This is also
‘shown by the 108-year fiond lins, on ptats 20. Immediateiy
downstream of the crossing,. the 1800-yzar flood slevation
shoWws that the entire fiood flow would be 2asily and safely

contained well within th2 2xisting channal. Our venoval of
the crossing at 9429 will aiso remove schodl and epark
prop=rty: as wall as Patterson Road from the flond plain.

W2 know from th2 Flood Hazard Report, that the p=ak
100-year f1ood Flow.in Horizon Drive Channel at Indzpsndent
Ranchman’s Ditch is 620 C.F.S. It sea2ms impPOssible to
calcutate Row much 0of that volume is Contained in the
overltand shzet flow, which w2 Propos2 1D ratain in th2
existing “hanna2l. This auantity: howsver, seema2d | 285
impartant once we w2re able to detzrmin® that th2 =xisting

channa2! is more than safely adeauate for the entires 640V
C.F.S. .
S

W2 rzalize that bYﬁcontainine thz entivre flow within
the chann2l.we are eliminating som2 suface ratentions Wwhich
Will add slightly to th2 downstream flow. This volume is
atso difficult if not impossibla to calculate. This i2d to
our "opinion statem2nt® that "sparse industyial areas
downstr=am are less sensitive than more dens2 residential
areas”. ’

‘.

‘Again,: in our opinion, if the existing crossing ware 1o
remain the first flood waters to top the Crossing woudld
‘yndoubhtedly wash away the poorly constructed divt roadway
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~-and culvert backfill, which caused the obstruction’ thus,

< Ldincreasing channe! size and eliminating overiand flow in the
-4, area south and west of the Crossing enyway. In the ¢vent of
S :7da 108-year flond, w2 question whether or not th2 obstruction
“would remain longe enough to cause the anticiparted overland
“sheet flow. o » .

N Thes2 opinions alsd seem to he confirmad in the Fiood
_Hazard Report (existing topograrhy,» flond water profiles,
" etc.) '

,‘“ Wa do anticipate some channel works &8s indicated on the
- typical finishaed Ccross sections containad h2rein. This
'Droposed section is 9enaral onlyy as we intend to correlate
-this work with the develoepment of Patterson Road. Channel

» ;size wili not decrease and the removal of the cbstructive
~““'”tcr055|ns will keep the 10@-year fl1ood out of Colony Park.

Upstream properticss wWill not be adversely affected.
Downstream properties could. b2 affzcted slightiy as
previously outlinad in the original Fiood Plain Narrative.

. . (Estimated depression storag2 volume 2liminated = 1.34
.7 acre-feet. Existing flood area at 23 Foad = 7.& acres. If

: the entire 1.34 acr2 feet of water entered this 7.8 acres,
it would add aperoximately 1.34/7.8 = w.17' or twd (2)
inches to the present flood eievation.) fven this
pPoSssibility would k2 eliminataed by th® replacement of 1hes
culvert crossing at 23 Road which is alsd shown by the Cores
of Engsineers as an obstructive crossing.

We catlcutated the size of culveart neaded to safely
handl» the &0V (. F. 8. flood ftlow, CSarm soparete sheat.

" Sincerely.
CDLORRDD WEST ENGINEERING

o Q_g%‘,\_) Q he ()-Aq,.,‘

Roser A. FOISY! P. E.

_sdh
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Floodplain Permit

This Package contains the following:

1. This top sheet which describes the application forms®and
process.

2. A Permit Application form, which is 6851gned to be page
one of a floodplain permit application.

3. List of documents which may be required as a part of a
floodplain permit application.

4. An illustrated sample (front and back of one page, not to
be part of an application).

All floodplain permit applications should start with a discussion
with a staff person. Together staff and applicant should review

the form and documents list. Those materials determined to be
necessary will be identified on the bottom of the permit application
form and by placing a check mark next to the reguired document in
the list.

When the completed application form and all the required documents
list and the permit application fee are submitted a receipt will be
. given to the applicant for all materials submitted. Those required
materials will become a part of an official file and will not be
returned.

The Mesa County Floodplain Administrator will review the submitted
materials, make a site visit if necessary, and make a decision whe-
ther or not the permit will be granted or denied. The Administrator
must, by adopted regulation, make a decision within 20 days.

All decisions concerning floodplain permits will be in writing. The
original will be returned to the applicant and a copy will be placed
in the file. Evaluation criteria considered in and affecting the ap-
plication will be included in the written document. In the case of

an approval, with conditions, all the conditions will be enumerated
in the written permit.

In the situation that an appllcant disagrees with the Administrator's
decision or conditions there is a Floodplaln Board of Appeals estab-

lished, whose authority is identified in the Mesa County Floodplain
Regqulations.

NOTE: ANY REQUIRED ENGINEERING REPORTS MUST BE PREPARED AND SIGNED
BY A PROFESSIONAL ENGINEER REGISTERED IN THE STATE OF COLORADO
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Documents List

The following items, identified by a check mark, must be included

as a necessary part of the floodplain permit application. The
‘materials may be submitted in narrative form or in graphical (draw-
ing, sketch, etc.) form. As a minimum for favorable review all re-
quired items must be included in a floodplain permit application file.

v PLOT PLAN drawn to scale at not less than 1"=200', showing
the location and dimensions of the lot, the spatial arrange-
ments of all existing and proposed structures and improve-
ments, streets and driveways, stored materials, and flood-
proofing measures. The plot plan must show both banks of
the stream channel, any existing overflow channel(s) and
the perimeter of the 100 year flood in relation to the
project site.

NA STRUCTURES List all existing and proposed structures on
the project site within the floodplain, state the type
of construction (frame, metal, masonry, etc.), state the
elevation of the lowest floor expressed in feet above
Mean Sea Level as determined from comparison to an iden-
tified datum point. g

NA A CROSS SECTION or elevation view at the point of the
proposed development showing:

NA a. the full channel of the stream,

NA _ b. the contours of the adjoining land areas of the
NA

NA

NA

NA

. project site,
c. the elevation of the 100 year flood event,
d. the elevation of the lowest floor of all proposed
structures, T
e. the elevation to which each structure has been or
will be floodproofed.
f. the elevation of existing and proposed streets, or
driveways,
NA g, areas to be filled or excavated,
NA h. water or wastewater treatment facilities,
NA i. existing gnd proposed storage areas,
NA 3. '

—_—

NOTE: All elevations shall be tied to either USGS datum points
or Grand Valley Vertical and Horizontal Control Points,
as used by the Army Corps of Engineers in the Flood Hazard
Study, November 1976. Location and elevation of the con-
trol points are avallable from the County Floodplain Admin-
istrator. . k]

NA STORED MATERIALS Identify in tabular form all materials

"which are presently or are proposed to be stored within
. the floodplain on the project site. Provide adequate
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description of the material (a trade name will be insuf-
ficient), identify the least, normal, and maximum guantity
of material which will be stored in the floodplain. 1In the
case that the stored material(s) is (are) hazardous to
animal or plant life, are explosive, poisonous, flammable,
or is (are) volatile when in contact with water, explain
the degree of hazard for each such material.

SPECIFICATIONS for construction material(s) floodproofing,

NA

filling, dredging, grading, or channel improvement shall
be included. Proposed floodproofing measures, designed to
mitigate potential flood hazard at the project site must
be certified by a profe551onal engineer reglstered in the
State of Colorado.

WATERCOURSE ALTERATIONS OR RELOCATIONS must be indicated

-

on an overhead air photo (scale 1"=200') and at least two
cross sections. Existing direction of the water forces,
areas of bank erosion, areas of accretion (build-up) or
potential for channel movement shall be shown onthe air
photos. Related hydraulic considerations such as water-
course capacity, efficiency or storage characteristics
may be in tabular, narrative, or graphic form.

A NARRATIVE should describe the effects of the development
on adjoining, upstream, and downstream properties and uses
the time of a 100-year flood.

//a. Describe the effect caused by this development on

floodwater height (elevation), velocity, and direction
of floodwaters during a 100 year flood event.

»~ b. Evaluate the possibility of increased erosion to down-

stream properties, or scour to adjacent or upstream
properties as a result of this development.

. .~ c. Estimate the additional protective measures necessary

to mitigate b above.

.~ d. Evaluate the possibility of release and effect of toxic:

_
v
e

or hazardous materials during a 100 year flood event.

Describe in written or pictorial fashion the route(s) of
ACCESS during a 100 year flood event.

Describe the locatlons and list the specifications for
floodproofing equipment for each of the following:
sanitary sewer , electric power

domestic water - natural gas

Describe the method of anchoring floatables, cdall-out
the specifications for anchors, and anchoring ties.
H

A FLOOD PLAIN/HAZARD BOUNDARY MAP prepared by a registered

professional engineer, drawn to a scale of not less than
1" = 200' must show those items required on a PLOT PLAN,
This document will be necessary when there is not detail
- floodplain or flood hazard information available.




FLOODPLAIN NARRATIVE

To Accompany

IICITY OF GRAND JUNCTION FLOODPLAIN PERMIT APPLICATION

For

Applicant: Ted Straughan

Address: 6393 Main Street
Grand Junction, Colorado 81501

Project site: 2575 Patterson Road
Grand Junction, Colorado

Prepared by:: COLORADO WEST ENGINEERING
fu 835 Colorado Ave.
* Grand Junction, Colorado 81501
: (303) 245-5112
e Roger A. Foisy, P.E.
R Colorada Registration No., 15504
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_ The source of information for this narrative is the
Corps of Engineers, Flood Hazard Study, dated November 1976,
‘and the floodplain maps and flood profiles generated by that

" More exact, calculated values of sheet flow volume,

geetention time, storm intensity and duration are difficult
gto arrive at because of the absence of known factors and

‘4o characteristics of the 100 year storm and the watershed

‘aresa.

Estimates given and assumptlons made in this report
are based on information given in the Flood Hazard Study.

- This information has been projected and analyzed according to

;extends some 1320 feet, more or less,

.+ common drainage practices.

PROJECT SITE -

The property being considered for development is located
between 25 5/8 and 25 3/4 Patterson Road, Grand Junction, and

south of Patterson Road,
containing approximately 17 acres.

The petitioner is proposing a planned development with
a combination of single-family and multi-family residences.,

DEVELOPMENT AND FLOODPLAIN HAZARDS -

The northern 60% of the property is located within the
100 year, Horizon Drive Channel flood plain (sheet flow
area), according to the Floos Hazard Study.

The study and the accompanying maps and flood profiles

, - show that the culverts crossing the Independent Ranchmens
"+ _ Ditch at stations 9+20 and 9+75 are "obstructive stream

crossings" ,'

From the flood profiles contained in the study, it can
be seen that these two obstructive crossings would cause

:  water to back up during the 100 .year flood, overrunning the
.- banks of the channel.

This overrun water would flow south-

"U-westerly across the adjoining property to the east.

" This overland flow would then enter the petitioners

1property and flow west across the Pomona School property
until it ultimately reached 25% Road.

Upon reaching the built
up 25% Road, the flow would be directed north along the edge

;yf the road until it ultimately returned to the channel.

There are two entrances back to the channel located

o i S



approximately at stations 7+87 and 8+67. These are low spots
in the south bank of the stream channel which would appear to
allow overland flow from the properties to return to the
channel.

The proposed development of the petitioners property
.would involve the removal of the existing culvert crossing at
station 9420 and installation of a new crossing adequately
sized to handle the entire 100 year flood flow.

Development of the property immediately east will
ultimately involve the replacement of the crossing located at
station 9+75.

The removal of these obstructive stream crossings will
eliminate the possibility of flow overrunning the banks of
the channel and thus eliminate sheet flow from the entire area.
The flood plain maps show that the existing channel is of
adequate size to handle the anticipated total flood flow.

The typical improved ditch channel included in this
report is adequate to safely handle the 100 year flood
flow and has been correlated with the City's planned "F"
Road improvements.

i In addition, we propose an earth berm and swale along
our eastern boundary to intercept the sheet flow caused by
the inadequate culvert at station 9+75 and return this sheet
flow to Ranchman's ditch. See Grading and Drainage Plan

for location.

Under existing conditions, the property within the 100
year flood plain, approximately 23 acres, acts not as a
"retention" or ponding area but merely as a "detention" area.
Sheet flow covering the property ultimately returns to the
channel downstream, minus surface retention and that water
absorbed into the dry ground.

EFFECTS ON UPSTREAM PROPERTIES -

The development of ‘the property under consideration,
including removal of the obstructlve stream crossings and
thus the elimination of 100 year sheet flow across the property,
will have no effect on upstream properties, with the exception
of the elimination of sheetflow across a few acres of property
immediately east. The remainder of this same adjacent property,
within the flood plain, is subject to sheet flow caused by
the obstructive crossing at station 9+75 which will probably
become the main entrance to that property at the time it is
developed. .
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The crossing located at "26" Road is also listed in the
study as an obstructive stream crossing. -During the 100 year
flood this obstruction becomes the controlling factor in
upstream overbank and sheet flow. Thus, any changes made
decreasing obstructions or decrea51ng detention areas down-
stream of the "26" Road crossing would have no effect up-
"stream of that crossing.

The effects of ponding upstream of our proposed cross-

-ing should be minimal as shown in our calculations of
headwater elevations.

EFFECTS ON ADJACENT PROPERTIES -

As previously mentioned, the removal of the obstructive
crossing at 9+20 and the addition of the earth berm and
swale along our eastern boundary would eliminate sheet flow
across Colony Park.

Immediately west of the petitioner's property is the
Pomona school and playground area. The flood plain boundary
takes in the major part of the school grounds as well as the
school building. This property is subject to 100 year sheet
flow simply because it is lower than the property to the
east, Sheet flow originating on the properties to the east
naturally flows toward "253" Road, across the school property.
The proposed development would also eliminate sheet flow
across the school property.

EFFECTS ON DOWNSTREAM PROPERTIES =

As outlined above, the land being considered for devel-
opment, as well as some adjacent land east and west (approx.
23 acres total) lies within the 100 year sheet flow flood
area., This land in its existing state, although covered by
sheet flow, will not retain the total volume of water. As can
be seen from the flood plain/topographic map, there are two
locations on the south bank of the channel, station 7+87 and
station 8+67, where sheet flow will naturally return to the
channel.

The only water not returned to the channel would be that
volume retained as depression storage and that lost as
infiltration. This total volume is estimated to be about
0,7 inches over the .entire 23 acres (depression storage =
0.2 inches, infiltration = % inch/hour for 100 year storm),
or approximately 1.34 acre feet of water.

It development'of the property takes place as planned,
this estimated volume of water would be added to the down-
stream flow due to elimination of the depression storage and
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infiltration on the property. This additional volume is
thought to be negligible when compared with the total volume
contained in the channel downstream.

The estimated time required for overland flow from the
obstructive cross1ng at 9+20 to "25%" Road, where flow returns
to the channel, is approximately 25 minutes (1500 ft. /i ft.

per sec., Flood Hazard Study estimated overbank area velocity
of flow).

Under present conditions, during a 100 year flood, the
temporary storage provided by overland flow would serve to
reduce peak discharge only slightly during the time required
for that flow to return to the channel. Upon return to the
channel, the discharge would then be increased by the same
amount minus depression storage and infiltration.

After development takes place sheet flow will be eliminated.
- The volume of water which would have been detained across the
property will be retained in the channel. This will increase

the "normal” 100 year flow in the channel, but this increase
again is thought to be insignificant when compared to the

total flow of 600 C.F.S.

. The exact increase to normal flow has not been calculated
due to lack of information regarding duration of storm and
duration of peak flow from runoff.

The culvert at "25" Road is also listed as an obstructive
stream crossing. Water backs up behind this culvert, over-
flows the banks of the channel and flows downhill along "25"
Road. Ponding would occur in this area, covering a narrow
strip of land on the east side of the road approximately 200
feet wide and 1700 feet long.

Obviously, the elimination of detention areas upstream
would increase the amount of water conducted into such down-
stream retention areas. This additional effect 1s impossible
to estimate. However, we believe the flooding downstream
would not be significantly affected., In addition, this
flooded area adjacent to-"25" Road is an industrial area and
flooding is much less critical and damaging in such sparse
industrial areas as opposed to more dense, residential areas.

The development of the property described above is not
expected to produce any change in floodwater velocity or
direction of flow during the 100 year flood. We also expect
no increased erosion or scour to adjacent, upstream or down-
stream properties.,

Flood water ponding elevation would be increased however
slightly in the industrial area along the east side of "25"
Road, as descrlbed above. .
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RELEASE OF TOXIC MATERIALS -

We do not anticipate at all, any possibility of the
release of any toxic materials during the 100 year floow event,

-ROUTES OF ACCESS DURING 100 YEAR FLOOD EVENT -.

Because replacement of the obstructive stream crossings
. and further development of the property will completely
eliminate flood waters from the interior of the property,

and retain the flow within the channel, the normal, planned
routes of access would also be open and accessible during the
100 year flood.

FLOODPROOFING OF UTILITIES -

Because sheet flow will be completely eliminated from
the developed property, sanitary sewer, domestic water,
electric power, natural gas and telephone cables, boxes, etc.,
will not require any protection against flood water.

ANCHORING FLOATABLES -

Also because of the elimination of sheet flow from the
entire developed property, there will be no need to provide
for anchoring of floatables.

~ TR
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APPENDIX

essealisting sources of information
used in calculations and in support of
assumptions and opinions expressed in
the original Floodplain Narrative and
the Addendum for Colony Park, contained
herewith.

Regpongs from Uonvrps of bFnginesrs
Tabhtis 4 — Obstructive stre2am Crnssings
Plat 732 — Fiood Profiles

Table I — Peak Filows 188— and SQY-ys=ary floods

Chart Z2-53% — Headwater depth for C.PoP. rulverts
Table 19-1 - Valuess.of "n" for Mannings Formutla
Grand Junction Intensity — Duration (Curves
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INTRODUCTION

' PURPOSE AND SCOPE OF REPORT

The purpose of this report is to describe
and illustrate the flood hazard in the vicinity
of Grand Junction, Mesa County, Colorado.
The report will aid in planning the best use of
lands subject to inundation from 100- and 500-

LIMITS OF STUDY

The report covers the Colorado River from

22 Road upstream to 32 Road and the lower

reaches of the Gunnison River, Leach Creek,
Horizon Drive Channel, and Lewis Wash in
and around Grand Junction. The Gunnison
River, Leach Creek, and Lewis Wash are
direct tributaries to the Colorado River.
Horizon Drive Channel flows through the

year floods. However, it does not contain
recommendations for solving flood problems
or plans for use of flood plain areas because

these activities are the responsibilities of local
governments,

northern portion of the: city. It becomes
Independent Ranchmens Ditch in the vicinity
of Grand Valley Canal. The Colorado River is
the only other stream under study to enter the
city, passing through the western sector. Plate
1 is a general map of the area. The stream
reaches studiced are shown in Table 1.

TABLE 1

STREAM REACHES STUDIED

: Length
Stream L E Reach of Reach
From; iR Upstream to: (mlles)
Colorado River 22 Road 32 Road 12
Gunnison River Mouth Redlands Dam 2
Leach Creek 24 Road H Road
. Lewis Wash Mouth Government Highline A
A ' Canal
Horizon Drive " F Road Vicinity of Walker Field <
Channel
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TABLE 2

DRAINAGE AREAS AND
HEADWATER ELEVATIONS

v

Approximate
Approximate Elevation of
Stream Location Drainage Area Headwater Area
sq. mi. ft. (msl)
‘Colorado River Gaging Station 17.100 12,000
near Fruita
Gunnison River Gaging Station 7.930 14,000
near Grand Junction
Leach Creek At mouth 25 5,500
Horizon Drive At “IF” Road I - 5,500
Channel
Lewis Wash At mouth 5 . 5,500

The climate of the area is arid to semiarid
with yearly precipitation averaging about 8
inches at Grand Junction, from about 10 to 15
inches in headwater areas of the Book Cliffs,
and about 40 inches in the headwater regions
of the Colorado and Gunnison Rivers. Most of
the annual precipitation in the higher
elevations occurs as snow and a deep show-
pack accumulates. Temperatures are often in
the nineties in the surnmer and below freczing
in the winter. Occasionally, summertime
temperature may exceed 100° and winter

‘
f

A

NATURE OF FLOOD PROBLEMS

As noted, most of the annual precipitation
in the higher regions of the basins of the
Colorado and Gunnison Rivers occurs as snow
and a deep snowpack accumulates. General
rainstorms covering large areas for extended

temperature may drop as low as -20°. Natural
vegetation in valley areas primarily consists
of cottonwood and willow, desert shrub, and
an understory of hardy grasses. Prominent
between H000 and 8000 fect are juniper, pifion
pine, oak, big sagebrush, and Douglas Fir.
From 3000 feet Lo timberline, vegetation
consists mainly of aspen, spruce, sub-alpine
fir, lodgepole pine, and native grasses and
shrubs, Vegetation is sparse above timberline
but includes grasses, sedges, and alpine
willow. ’

periods can oceur in the region during spring
and summer. Convective type cloudburst

. stormis of small areal extent, which account

for about half of the normal annual precipita-
tion in the Grand Junction area, can be

MEA Ly Lo JF N YAy
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the drainage basins of the Colorado and
Gunnison Rivers and conveetive type cloud-
burst storm runoff from the drainage basins
of the tributary streams create the most
severe flood conditions in the study area.

The unit hydrographs for l.cach Creck,
Horizon Drive Channel, and Lewis Wash were
developed by using the Snyder technique and
data from several similar nearby basins with
recorded thunderstorm runoff. Regional
snowmelt flood envelope curves for the
Colorado and Gunnisen Rivers were developed
using flow-discharge frequency data.

Snowmelt flows of the Colorado and Gun-
nison Rivers at Grand Junction  were
developed from frequency curves for those
streams above Grand Junction. Rased on
available data, the 1921 flood was selected as
being most representative for combrned
runoff from the two rivers, and the standard
project flood was determined to have a
frequency of 250 years (50 percent larger than
the 1921 flood). To establish standard project
flows on the Colorado River, a 150 pereent

L )

vitlue of the 1921 floodflows at Pulisade was
determined and then reduced by 8,000 cubie
feet per second to reflect the scffeet of
upstream reservoirs. For standard project

flows on the Gunnison River, 150 percent of -

the 1921 floodflow at Grand Junction was
established and then divided into runoff above
and below Blue Mesa Reservoir (55 and 45
pereent, respectively). Blue Mesa Reservoir
was completed in 1965, Runoff above the
reservoir was computed as a ratio of the 1921
flows and adjusted for present conditions,
Reservoir  releases were made  so  that
downstream channel capacities would not be
exceeeded  and assuming  maintenance  of
minimum  power pool level. Downstream
runoff was then added to arrive at present
standard project flow at Grand Junetion,
Flows in the two rivers were combined for
total standard project snowmelt flows at
Grand Junction. The 100-year flood event was
established as an 89 pereent value of the
standard  project  event, The
floodMows are shown in Table 3

resulting

TABLE 3

PEAK FLOWS
100- AND 500-YEAR FLOODS

Peak Flow
cis
100-Year  500-Year
Stream & Location Flood Flood
Colorado River Abé\'c mouth of Gunnison River 63,000 82,000
Colorado River Below mouth of Gunnison River 82,000 107.000
Gunnison River At Grand Junction 20,000 25,000

Ieach Creck At H Road

1.ROO < 1,200

Horizon Drive At Independence R:mchm_g_n_iVlljg;ln__.__~~__~(i(*)()_’_f . Lsoo
Channel B -
’ 1
Lewis Wash At 170

1,100 S.800
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‘ TABLE 4 )
la E ‘ OBSTRUCTIVE STREAM CROSSINGS!
. : Elevation?
Under- Top of 100-year 500-year
1 s identification Locatlon® Streambed clearance* Roadway* Flood Flood

COLORADO RIVER

/]

1

. ‘ Grand Avenue (State
L ] Highway 340);
B

Westbound Lanes 385.53 4538 4559 4562 4553 - 4555
Eastbound Lanes 385.56 4538 4559 4562 4554 4556
DRGWRR 386.71 4546 4566 1570 4563 4565
5th Street (U.S. 50): -
Northbound Lanes 386.83 4519 1 45T 4575 4564 4566
Southbound Lanes 336.84 4550 4565 4572 4565 4567
g 32 Road 393.05 4606 4625 1630 4627 1629
LEACH CREEK
E » River Road® 2,040 4532 4540 4542 4543 4545
T . DRGWRR 2,100 4534 1541 4545 4514 4546
U.S. Highway 6/50°* 2,410 4536 4542 4546 4545 4547
, 6/50 Frontage Road® 2,625 1536 4544 4545 4545 4547
_ 24y Road® 9,890 4565 4574 4575 4574 4574
@ 25 Road* 12,530 4576 4587 4591 4590 4590
Main Line Grand
m Valley Canal 13.630 4584 4594 4599 4593 4594
143 . - GY% Road*® 19,130 4627 4647 4650 4640 4640
. 1-70 Frontage Road® 19,540 4638 4646 1661 4660 1661
26 Road® 21,330 4653 4659 4662 4664 4667
‘ H Road* 22,570 4666 4674 1684 4685 4686
E@ LEWIS WASH
L D Road 2,070 1610 4620 1622 4621 4623
;ﬁi D% Road 4,730 4629 4638 1640 4639 1642
; E Road 7.370 4644 4656 4660 4657 1661
! Grand Valley Canal 8120 4651 4664 46€8 4663 4670
- U.S. Highway 6/24 9,080 4663 4674 4678 4670 4677
Zh EY Road 10.030 4672 4682 4685 4684 4686
' FY% Road 15.470 4737 4748 4750 4747 4752
Interstate 70* 17.800 4762 4769 1778 4770 4779
HORIZON DRIVE CHANNEL
N Private Crossing® 9,200 4580 4586 4590 4591 4591
Private Crossing® 9750 1588 4594 4395 4596 4596
26 Road® 10400 4597 4604 1606 1606 1607
26% Road® 3350 . 4618 1628 4634 4635 4636
Main Line Grand
Valley Canal® 14,250 4630 4635 4643 4635 4644
Grand Valley High- E
line Canal® 15.700 1645 * 4649 4658 4659 1660
Horizon Drive® - 16,540 4648 - 4653 4657 4660 4661
27 Road® . 17.440 4657 4662 4669 4670 ™. 4671
G Road* 19,900 4688 . © 4692 4702 4703 ™ 4704

3y Culverts are designated by °. : '
- 1 At the upstream fuce of the structure {except for top of rondway). roundid to the neareat font. mear sca level datum.
3 Milex upstream from lavs Ferry. Arizona, on the Coloralo River; feet upstream from mouth on tributary streams,

¢ Low stcel at lowest point un structure for all types of bridge except arch. Top of opening at mid-spun on arch bridges and
culverts, ’

* At the center line of ru&d immediately above undercicarance point.
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VELOCITIES OF FLOW

' During a 100-year flood, average velocities
of flow in main channel and overbank areas

would be as shown in Table 5.

TABLE 5

AVERAGE VELOCITIES OF FLOW
100-YEAR FLOOD

Stream
Colorado River

Velocity
(feet per second)
Main Channel Overbank Areas

7-9 24
Gunnison River 6-8 1
Leach Creek 37 1-2
Horizon Drive Channel o 3-5 1
Lewis Wash S 6 !

' No overbank flow,

In sheet flows areas, velocities would range
from 1-3 feet per second. In some localized
stream reaches, downstream from natural or
manmade obstructions, for example,
velocities of flow could significantly exceed
those shown in Table 5. Velocity of flow
during a 500-year flood would be slightly
higher than during a 100-year flood.

Water flowing at a rate of 7 {feet per second

FLOODED AREAS

The areas that would be inundated by the
100- and 500-year floods are};hown on Plates
2-57. As may be seen from those plates, the
100-year flood on the Colorado and Gunnison
Rivers would be confined to the immediately
adjacent overbank areas. Colorado River
floodflows will inundate bottom lands along
the north side of the river and sandbar islands
immediately upstream from Grand Junction.
The commercially developed area near the

or greater will cause severe erosion of
streambanks and is capable of transporting
large rocks. Streambanks and the fill around
bridge abutments may be eroded and large
amounts of gravel, sand, and silt may be
transported by water flowing at a rate of 5-7
feet per second. Water flowing at about 2 feet

per second or less will deposit sand, silt, and
other debris.

Fifth Street bridges and the residential area
near Riverside Park would be threatened by
the high flows of the Colorado River.
Floodflows can back into the Connecticut
Lakes area to the south of the river, as well as
into the lower reach of No Thoroughfare
Canyon. The higher flows on the Gunnison
River would flood agricultural areas
upstream from the mouth.”

"y

* Broad, shallow overland flow generally less than 2 feet deep.

>



1T 11 TT463
-+ 11 - 1+ 3 -4 -
~4—4- 4 4~ 4 4- 11 -+
<r—4—-q - - - -5
4.1 1- - T+t

L.qq— 4-1-4-§- -4 - - -4 . ‘82

—4 e -t — 4
“+—4 -4 bt B B B o= E
] 1HA + - 1 -
A 11 -1 - -4 -
—5 T 11- -
—t—t ~$ - 4 -

- qu_“ ) | RRREA i

i
1
=
.
]
1
§$HH—
—

. AT L T ' EH

T —+ 4 -1 - e 4 -+ 44 _‘;— N
Tr+t111t - 3 N "1 : T
434 4 A LT L .
{- 44 - HH T A
TT11it1t1T 11111 111 141 - i} -
* H ASRRBERERARERRRERRRREEE - 4
1 17139 INDpEN RERENNS P 1T
| A 1 -
T g - 4 4 - -4 4 — ——p——a - - ‘
] H A H 3 TE T IET T 111 vy 4 1749
~+4-{+4 4441 EERAREERE N BEREN

]
!
i
_
A
dl )
i
I
4
d
i
i
]
—

I
J

H
3

i
AN

NN\
x\\. HE

1“ .

45

+ EERERARSREENE 21373000 '
}"z —S- l s o Tt 11141 1 '-'—~:< 1 . 1
K- RENBESEEnEENnEnEERE 1+ -1 T{ A
: 28 151 ] ] B ’"‘F"‘; s 4
=k -+ - . - - - A——"— ’ " 1
A0 4 1.4 “"‘ﬁ‘ B A ] - l,wr‘"::‘ -+ . atl t—1- +
BRRREERRRN, - AT -
- : - 1. A

l
1
¥
|
4
L
1
|
]
T
T §
o
3
\ .
-
A\
1- ol —“—

~1

i
|
{

T
)] r
I
1.
I!A__TLA
{
[\ Ny
f
i
i
.....‘.*-————-—-L——O-
. ”
- \ 5 .
a3
@4‘
7
N3
ek
)

‘ ]
T
: ~|' 111 1_'_1.—1-“4J'”L““ - - "“j" T 1111 ﬂL- 1 S T T T e == \ 4
| RNAEEE T LEGEND
LTt 4 1 H1A T A1 {1
1 mEaRERaRHEERuR e 1T HT 500 YEAR FLOOD

- HH H-H ——— — — —— 100 YEAR FLOOD
T -t ~t—% -1 - _..._.<.q . B
Eat : RE, ——— — ——— 50 YEAR FLOOD

Ly —m——— — 10 YEAR FLOOD

.~

t

i

)|

|

T
i i
i

T e

5.5 . . 6.0 - g5 1.0 1.5

0 S | 8.0 8.5 8.0
STANCE 1N THOUSANDS OF FEET ABOVE 24 ROAD




4881
4871
485

465
464

-1

]

L N Sy .

- 4. -t

-4 4

T1T1 1T

S+~

1NN =

463
462
461
T
45¢

12.0

STREAM DISTANCE IN THOUSANDS

-1 4

L.

T

IRBNEENE

-+

|
.9

A

|

41 4 - -

r 1 —+ 44

A4+t

1

10.5

11

¥ 14

-

4850 1
4540 HHH-
16301

4620

10.0

8.5

!-izmzzwﬁ?w

4510 H-
4s560L
8.0

4600
4580

1'S'W) 1334 NI NOILVAII3




o

"'with Messrs. Dail Hatch and Herb Hereth of this office.

~ S

DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT, CORPS OF ENGINELRS
630 CAPITOL MALL
SBACRAMENTO, CALIFORNIA 936814

REPLY YO
. . ATTENTION OF

5 December 1980

L ¥

, Roger A. Foisy
Colorado West Engineering
835 Colorado Avenue

Grand Junction, Colorado 81501

4 h\.‘-

Deat Mr. Foisy:

Purluant to your 4 November 1980 letter, a list of cross sections used in

- our.1976 study of Horizon Drive Channel in the Grand Junction area is

1nclosed Also inclosed are an HEC—Z computer card deck and card list for
portion of the Colorado River in Grand Junction. Other information that
you requested was discussed with you in a 3 December telephone conversation

Additional backup
.material for our 1976 flood hazard information report is available for

inspection and use in this office. If you have any questions on the materials
inclosed, please contact Mr. Dail Hatch at (916) 440-3105.

Sincerely,

[ - ? . ‘ - Z‘ E LY
2 Incl §ORGE C. WEDDELL

1. Cross-sec list
2. Comp deck & card list

hief Engineering Division
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— : " TABLE 4
H OBSTRUCTIVE STREAM CROSSINGS!

Elevationt
: Under- Top of 100-year  500-year
l ldentification . Localion® Streambed clesrance’ Roadway Flood Flood .
COLORADO RIVER
! ! ' Grand Avenue (State
z Highway 340): )
Westbound Lanes 385.53 4538 4559 1562 4553 4555
Eastbound Lanes 385.56 4538 4559 1562 4554 4556
L ]

DRGWRR 386.71 4546 4566 4570 4563
Gth Street (U.S. 50);
Northbound Lanes 386.33 4549 4570 1575 4564°
Southbound Lanes 336.84 4550 4565 4572 4565
32 Road 393.05 4606 4625 4630 4627

4565

4566
4567
4629

-

LEACH CREEK

River Road* 2.040 4532 4540 4542 4543
DRGWRR 2,100 4534 1541 1545 4544
U.S. Highway 6/50* 2,410 4536 4542 4546 1545
6/50 Frontage Road® 2.625 1536 4544 1545

4545
4546
4547

4545 4547
24% Road*® 9,890 4565 - 4574 - 4575 4574 4574

25 Road® 12,530 4576 - 4587 4591 4590 4590
Main Line Grand

Valley Canal 13,630 4584 4594 4599 4593

. GY% Road® 19,130 4627 4637 4650 1640

1-70 Frontage Road® 19,540 4638 4646 4561

4594
4640
1660 1661
26 Road® 21,330 4653 4659 1662 4664 4667

H Road® 22,570 4666 4674 1584 4685 4686

LEWIS WASH

DY% Road 4,730 4629 4638 4640 4639 1642
E Road 7.370 4644 4656 1660 4657 4661
Grand Valley Canal 8.120 4651 4664 1668 4663 1670
U.S. Highway 6/24 9,080 4663 4674 1678 4670 4677
EY% Road 10,030 4672 4682 4685 4684 4686
FY% Road 15,470 4737 4748 1700 4747

4752
Interstate 70* 17,300 4762 4769 1778 4770

4779
HORIZON DRIVE CHANNEL

 Private Crossing® 9,200 . 4530 4586 4590

Private Crossing® 9,750 ,‘f'_ 41588 4594 4595 4596 1596
26 Road* 10,400 ¢ ' 4597 4604 1606 4606 4607
26% Road* 13,450 4618 4628 1634 4635
Main Line Grand

Valley Canal* - 14,250 4630 4635 4643 4635 4644
Grand Valley High-

line Canal® 15,700 4645 4649 4658 4659
Horizon Drive* 16,540 4648 *4653 46H7 4660 4661
27 Road® 17,440 © 4657 4662 4669 4670 471
G Road® 19,900 4688 4692 4702 4703 4704

¥ Culverta are designated by *. o C Al
¥ At the upatream face of the structure fexcept for 1op of roadwayl. roumded 1o the ncarest foot. mear sea level datim,
3 Milex upstream from laws Ferry, Arizona. on the Colorado River: feet upstream from mouth an tributiry streams,

¢ Low steel at Jowest point on structure fur all types of bridgy except arch, Top ol opening at mid-span on arch bridges and
culverts, - . o

§ AL the center line of rvad immediately above underelearance point.

L4591 4591

4636

1660

g D Road 2.‘070 1610 4620 4622 4621 4623

)
|
i
|
!
i
|
|
]
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the drainage basins of the Colorado and
Gunnison Rivers and convective type cloud-
burst storm runoff from the drainage basins
of the tributary .streams create the most
severe flood conditions in the study area.

" The unit hydrographs for Leach Creek,
Horizon Drive Channel, and Lewis Wash were
developed by using the Snyder technique and
data from several similar nearby basins with
recorded thunderstorm runoff, Regional
snowmelt flood envelope curves for the
Colorado and Gunnison Rivers were developed
using flow-discharge frequency data.
Snowmelt flows of the Colorado and Gun-
nison Rivers at Grand Junction were
developed from frequency curves for these
streams above Grand Junction. Based on
available data, the 1921 flood was selected as
being most representative for combined
runoff from the two rivers, and the standard
project flood was determined to have a
frequency of 250 years (50 percent larger than

the 1921 flood). To establish standard projeet
. flows on the Colorado River, a 150 pereent

S

value of the 1921 floodflows at Palisade was
determined and then reduced by 8,000 cubie
feet per sccond 1o reflect the effect of
upstream reservoirs, For standard project
flows on the Gunnison River, 150 percent of
the 1921 floodflow at Grand Junction was
established and then divided into runoff above
and below Blue Mesa Reservoir (55 and 45
pereent, respectively). Blue Mesa Reservoir
was completed in 1965, Runoff above the
reservoir wis computed as a ratio of the 1921
flows and adjusted for present conditions,
Reservoir releases  were made so that
downstream channel capacities would not be
exceeded  and assuming  maintenance of
minimum power pool level. Downstream
runoff was then added to arrive at present
standard project flow at Grand Junction,
Flows in the two rivers were combined for
total standard project snowmelt flows at
Grand Junction. The 100-year flood event was
established as an 89 pereent value of the
standard  projeet  event. The  resulting
floodflows wre shown in Table 3.

TABLE 3

. PEAK FLOWS
100- AND 500-YEAR FLOODS

Peak Flow

cfs .

100-Year 500-Year
Stream _ Location Flood Flood
Colorado River Above mo‘qlh of Gunnison River 63,000 82,000
Colorado River Below mouth of Gunnison River 82,000 107,000
Gunnison River At Grand Junetion 20,000 25,000
Leach Creek At H Road 1,800 4,200
Horizon Drive At Independence Ranchmens Diteh 600 1.800

CUhannel }

Lewis Wash At 170 1,400 3.800
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282 Fluid mechanices

Table 10.1 Values of n in Manning's formula
Prepared by R, Y. Horton and Others

n
Nature of surface e
Min Max

Nent cement o surfnee, ..o DLOOTO 013
Wood-stave pipe...o i ee e 0ol g.u13
Phink flumes, planed ..o o0 o 0.014
Vitrified sewer pipe.. oo 0.010 0.7
Metal flumes, smooth, .. oo IR N T I | )
Conerete, precaste. oo oo 0.0l 0.013
Ceament mortar surfuces, oo o oL 0,081 0ot
Plank flumes, unplaned. . ... ... .. oL 0.011 u.015
Connnon-elay drainage tile o000 o000 0.0t 0.7
Conerete, monolithie. ... ... ... . ... 0.012 0.016
Brick with cement mortar. ... ... L 0.012 Q.07
Cast iron. ..oooii i s 0013 0.7
Cement rubble surfuees. ..o o o0 L 0.0§7 [TIR]
Riveted steel oo oo o 0.01% 0.020
Canads and ditehes, smooth earth. ..o 0.7 0.025
Metal flumes, corrugnted ... oo o0 L 0022 0.030
Canals;

Predged inearth, snwooth, . ... .. ..., ... 0.025 0.033

In rock cuts, smooth, ................ .. 0028 (YRS

Rough beds and weeds on sides. ... ... 0.025 0.040

lock cuts, jagged and irregulur. ... ... .. ).035 0.045
Natural strenms;

Smoothest.......c.o e 0.025 0.033

Rougheat ... nn 0.045 0 060

Very weedy..oooonien oo 0.075 0.150

T

.

- The Manning forinula may be expressed in terms of 1/V/f by comparing

Fqs. (10.4) and (10.6), from which

0= 3 = 199 py
;S n ;
1 149RM 2
or = e

(10.9)

- . 2R |

 Equating the right-hand sides of Egs. (10.8) and (10.9) provides the

desired correlation between ¢ and n, which is plotted as the solid lines in
Fig. 10.3 for three representative values of the hydraulic radius.

The curves of € versus n in Fig. 10.3 must be regarded in the light of

the components making up the equation which is plotted.  The values of

¢, for example, were originally determined for artificially roughened pipes

————
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. COLORADO

CONSULTING CIVIL ENGINEERS
WEST 835 COLORADO AVE. GRAND JUNCTION, COLORADO 81501
ENGINEERING 303 /2455112

September 16, 1982

City - County Planning

Mr. Bob Goldin

559 White Avenue

Grand Junction, Colorado 81501

RE: Colony Park Flood Plain Application (#532.3)

Dear Bob;

As you requested, we have rewritten the flood plain
application to reflect final design of Colony Park. We
also added an earth berm and swale along our east property
line to direct sheet flow back into Ranchman's Ditch.

We will be waiting to hear from you concerning the
progress of this application,

Thank you.
Sincerely,
COLORADO WEST ENGINEERING
by ;ri/é?ézuvb/
Jef? Shith
Civil Engineer
RJS/bjs
Enclosure

RECEIVELD|
SEP 17 1882

CITY - CGUNTY
PLANNING DEPARTMENT |
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ENTRANCE CULVERT DESIGN

P
S o ul

Design Flow = 600 c.f.s.

Average channel slope = 1.36% over 700' of channel.
n = 0,024 for C.M.P.

Pipe Slope = 1.34%

Assume inlet control, since normal depth is less than 8.5 ft.
and the tailwater elevation is also less than 8.5' as shown
on our ditch cross sections. Flow is defined by the orifice

.equation:
Q = CdA(2gh)3
where
Q = flow c.f.s.
Cd = coefficient of discharge
A = cross sectional area of orifice, ft.z.
g = acceleration of gravity
h = head on center of orifice, ft.

Cd varies with the type and shape of orifice. Values range
from 0.62 for a sharp edged orifice with no suppression of
contraction, to 1.0 for a smooth orifice with no contraction.
Since the bottom of the channel intersects the pipe flowline
there 1is a partial suppression of the contraction. This
requires the coefficient of discharge to fall between 0.62
and 1.0, If we select the worst case value for Cd of 0.62,

and the maximum allowable upstream headwater depth of 9.8
feet the flow obtained using the orifice equation is:

- 0.62(56.75) [%(32.2)5.55] 5 - 665 c.f.s.
is greater than 600 o.Xk.

The headwater depth of 9.8 feet is 1.15 times the
diameter of the pipe (8.5 feet). The theoretical division
between a free entrance condition and orifice flow is
approximately 1.2 times the pipe diameter. Therefore it is
necessary to check the pipe capacity for a free entrance
condition of flow. The mannings equation for a full pipe
predicts a pipe capa01tﬁ of:

. AR2/3

a = 389 (56.75)(2.125)%/ (0.0134)

1
2

674 cfs is greater than 600
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The headwater elevation may then be calculated using the
bernoulll principle with an added term to account for
entrance loss. Using an entrance loss coefficient of
0.90 for a sharp-edged inlet, the headwater elevation for
a flow of 600 c.f.s. is found to be 8.64 ft.,, (see cal-
_culations). ‘

If the orifice equation is solved for head on the
~center of the orifice necessary for a flow of 600 c.f.s.

2
1. qQ
h o= o o
G2 2eh
R 600° 2 = 4,52 feet
0.62 2(32.3)(56.75) )

Since h is the head on the center of the orifice the head-
water depth is therefore 8.5y _

As shown above, the headwater which would exist under free
entrance conditions is 8.64 feet. It can be assumed there-
fore that the actual headwater elevation will fall somewhere
around 8.8 feet, this allows a freeboard of approximately

1 foot during a 100 year flood event.
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CAICULATIONS FOR FREE ENTRANCE CONDITION

Open channel flow in pipe because
normal depth is less than 8.5 ft,
and tailwater is less than 8.5 ft.

*E%;;,;_m“m NS a— — ———— B a— f3Vk;I{;“““~"“wwm«-

kS
- = Pr +22 4 Vo + Hei-z
A3 ¥ 29
V1 = 10,31 fps in channel immediately upstream from culvert
at flow of 600 c.f.s.
V, = 10.57 at end of full pipe. Since yn = 8.14' the pipe is
not full, adjust V2 to account for partially full pipe.

'V2 = 1.05 (10.57) = 11.10 f.p.s.

2 2
\'
2 - 1 + H
Yy Cyoan 11-2
24 &

Z1 = 22 + vV

If partially full pipe the headloss equals the entrance
loss, plus energy lost in the energy grade line.

v, 2 v, 2 2 2
Entrance loss = 0,9] 2 - 1 = 0,90} 11.1 - 10.31%|= 0.24
2g 2g 2g 2g

Using an entrance loss coefficient of 0.90 for a sharp edge
projecting inlet.
Energy loss in energy grade line = 80 ft (0.0134 ft/ft) = 1.07 ft.

Hpq_p = 0.24 + 1,07 = 1.31 ft,

z, = 8.14 + 11.1° - 10.31° + 1.31 rt.
2g 2g '
Z1 = 9,71 f+t.
Therefore headwater depth HW = 9.71 - 1,07 = 8.64 feet under
free entrance conditions.




We have used the worst case coefficients to evaluate
the pipe flow in both inlet control and free entrance
conditions. Our results in our opinion are conservative,
If Figure 804-1E from The Division of Highways Design
manual is worked backwards from the "mitered to conform
to slope” scale, using the maximum headwater elevation
available in our case the flow given is 550 c.f.s. (See
sample Figure 804-1E). We do not know if a safety factor
has been applied to this nomograph or what values of en-
"trance loss coefficient correspond to scales 1, 2, 3 on
Figure 804-1E. We believe however that our results are
a more accurate representation of the actual flow
conditions. '

We have shown that although the culvert may flow
either as an orifice with entrance control or in a free
entrance condition the 102" pipe will safely pass a flow
of 600 c.f.s., with a mitered end treatment.
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Calculations for Culvert
at Ranchman's Ditch

100 year storm flow in Ranchman's Ditch = 600 c.f.s.,
Slope = 0.0134 ft/ft
n = 0.024

To determine condition of flow find normal depth for circular
pipe carrying 600 c.f.s.

Q= 42 ARY2 S

oo = 1522 (ﬁ\jhl) (%L)x (0-o/3</>‘/z

fﬁvgé = 267.86

Yn = 8.4 FEeT (NORMAL DEPT H)

PIPE /12 = /02"

Since Yn is less than 8.5' and headwater depth is less than

10.2 foot and Yo is less than Yn flow occurs in a free entrance
condition.

Q= L AR S%R = 679 C.FS > 6oo c.Fs. c.x.
A A ‘-.-

The headwater elevation may be computed using a Bernoulli
equation with an allowance for entrance loss., The headwater
required for a flow of 600 c.f.s, .is 0.33 ft. A freeboard

of approximately 1 foot is provided during a 100 year storm
event, . :

“~>
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CITY OF GRAND JUNCTION, COLORADO
MEMORANDUM

Reply Requested . Date
Y N
esL] No[] September 30, 1982

To: (From:) Bob Goldin From: (To:) Ron Rish 4(% /Q

£

- Subject: Floodplain Permit Application for Colony Park

As requested, I have reviewed the above as submitted by Colorado West Engineering
on September 16, 1982, and received by my office on September 21, 1982. The sub-
mittal included recent explanatory calculations, an addendum dated August 27, 1982,
and the original application of July 28, 1981. I have reviewed all the aforemen-
tioned material and feel that in the aggregate it is a very comprehensive and
responsible report. The proposed flood mitigation is acceptable to this office
with one suggestion. Should not some erosion protection be provided at the 102
inch culvert outlet to address anticipated flood velocities of up to 11.10 fps

at the pipe outlet?

I agree the culvert will operate in a "marginal" hydraulic zone which is subject
to analytical interpretation depending on loss coefficients and other assumptions.
Obviously the Colorado Division of Highways nomogram is conservative but I feel
that Colorado West Engineering West has consistently made conservative assumptions
of various parameters, has properly analyzed the hydraulics and have presented
reasonable recommendations.

I appreciate the analytical detail furnished with this latest submittal.

cc - Colorado West Engineering
Jim Straughan
John Kenney
Jim Patterson
File - _— : -
EECEIVED MDSA COUNTY |

DEVELGPMENT DEFARTEENT |

P G198
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CITY - COUNTY PLANNING

grand junction-mesa county 559 white ave. rm. 60 grand jct.colo. 81501
(303) 244-1628

MEMORANDUM
T0: Ted Straughan ,
FROM: Bob Goldin, Floodplain Administrator \ ="
DATE: October 4, 1982
RE: Colony Park Floodplain Permit #61-81
The floodplain permit for Colony Park, File #61-82 has been found acceptable
by this office with the following provisions being met prior to construction:
1) As per the City Engineer's memo 9/30/82 re: the floodplain permit, erosion

protection is to be provided. The exact method and manner should be

resolved with the City Engineer prior to construction.

2) A1l other requirements of Section 5-8 Floodplain Regulations of the Grand
Junction Zoning and Development Code be met where applicable.

3) Any change, modification or alteration to the approved plan be re-
submitted for re-review by this office.

4) Coordinate work schedule within the floodplain with the City Engineer
to provide for any improvements etc. on Patterson not be in conflict
with Colony Park.

5) The petitioner come down to this office and pick up the actual permit,
paying the $40.00 fee at that time.

BG/vw

T RV - A
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FLOODPLAIN NARRATIVE

To Accompany

CITY OF GRAND JUNCTION FLOODPLAIN FERMIT APPLICATION

For

Applicant: Ted Straughan

Address: 6393 Main Street
Grand Junction, Colorado 81501

Project site: 2575 Patterson Road
Grand Junction, Colorado

Prepared by: COLORADO WEST ENGINEERING
835 Colorado Ave.
Grand, Junction, Colorado 81501
(303) 245-5112
Roger A, Foisy, P.E.
Colorado Registration No. 15504
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 80URCES OF INFORMATION -

The source of information for this narrative ig the
,"Corps of Engineers, Flood Hazard Study, dated November 1976,

-and the floodplain maps and flood profiles generated by that
- 8tudy.

.*" More exact, calculated values of sheet flow volume,
,detention time, storm intensity and duration are difficult
«to arrive at because of the absence of known factors. and

characteristics of the 100 year storm and the watershed
area.

Estimates given and assumptions made in this report
are based on information given in the Flood Hazard Study.
This information has been projected and analyzed according to

... -common drainage practices.

'PROJECT SITE -

The property being considered for development is located
between 25 5/8 and 25 3/4 Patterson Road, Grand Junction, and

extends some 1320 feet, more or less, south of Patterson Road,
containing approximately 17 acres,

The petitioner is proposing a planned development with
a combination of single-~family and multi-family residences.

- DEVELOPMENT AND FLOODPIAIN HAZARDS -

The northern 60% of the property is located within the
100 year, Horizon Drive Channel flood plain (sheet flow
area), according to the Floos Hazard Study.

The study and the accompanying maps and flood profiles
- show that the culverts crossing the Independent Ranchmens

Ditch at stations 9+20 and 9+75 are "obstructive stream
crossings”.

From the flood profiles contained in the study, it can
be seen that these two obstructive crossings would cause
water to back up during the 100 year flood, overrunning the

, This overrun water would flow south-
~.-westerly across the adjoining property to the east.

This overland flow would then enter the petitioners
property and flow west across the Pomona School property
until it ultimately reached 25% Road. Upon reaching the built
up 25% Road, the flow would be directed north along the edge
of ‘the road until it ultimately returned to the channel.

. There are two entrances back to the channel located

- e i
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rapproximately at stations 7+87 and 8+67. These are low spots
“in the south bank of the stream channel which would appear to

.allow overland flow from the properties to return to the
». channel,

The proposed development of the petitioners property
: .. “would involve the removal of the existing culvert crossing at
' station 9+20 and installation of a new crossing adequately
" glzed to handle the entire 100 year flood flow.

Development of the property immediately east will

ultimately involve the replacement of the crossing located at
station 9+75.

: The removal of these obstructive stream crossings will
~eliminate the possibility of flow overrunning the banks of
~the channel and thus eliminate sheet flow from the entire area.
" The flood plain maps show that the existing channel is of
adequate size to handle the anticipated total flood flow.

Under existing conditions, the property within the 100
year flood plain, approximately 23 acres, acts not as a
"retention" or pondlng area but merely as a "detention" area.
. "Sheet flow covering the property ultimately returns to the

channel downstream, minus surface retention and that water
~absorbed into the dry ground.

[

. EFFECTS ON UPSTREAM PROPERTIES -

- The development of the property under con81derat10n.
R includlng removal of the obstructive stream crossings and
~* " thus the elimination of 100 year sheet flow across the prOperty,
will have no effect on upstream properties, with the exception
of the elimination of sheetflow across a few acres of property
immediately east. The remainder of this same adjacent property,
within the flood plain, is subject to sheet flow caused by
" the obstructive crossing at station 9+75 which will probably

become the main entrance to that property at the time it is
developed.

The crossing located at 26 Road is also listed in the
- 'gtudy as an obstructive stream crossing. During the 100 year
" 'flood this obstruction becomes the controlling factor in
... upstream overbank and sheet flow. Thus, any changes made
..+ ~decreasing obstructions or decrea81ng detention areas down-

- gtream of the 26 Road crossing would have no effect upstream
of that crossing.

EFFECTS ON ADJACENT PROPERTIES -

As previously mentloned the removal of obstructive

-
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crossings at 9+20 and 9+75 would eliminate 100 year sheet
flow on approximately 7 acres of property immediately east

of the petitioner's property and along the south bank of the
channel.

L]

Immediately west of the petitioner's property is the
"Pomona school and playground area. The flood plain boundary
takes in the major part of the school grounds as well as the
school building. This property is subject to 100 year sheet
flow simply because it is lower than the property to the
‘east. Sheet flow originating on the properties to the east
naturally flows toward 25% Road, across the school property.

The proposed development would also eliminate sheet flow
across the school property.

EFFECTS ON DOWNSTREAM PROPERTIES -

As outlined above, the land being considered for devel-
opment, as well as some adjacent land east and west (approx.
23 acres total) lies within the 100 year sheet flow flood
area. This land in its existing state, although covered by
sheet flow, will not retain the total volume of water. As can
be seen from the flood plain/topographic map, there are two
locations on the south bank of the channel, station 7+87 and

station 8+67, where sheet flow will naturally return to the
channel,

The only water not returned to the channel would be that
volume retained as depression storage and that lost as
infiltration. This total volume is estimated to be about

0.7 inches over the entire 23 acres (depression storage=

0.2 inches, infiltration = 3 inch/hour for 100 yr. storm),

or approximately 1.34 acre feet of water.

If development of the property takes place as planned,
this estimated volume of water would be added to the down-

stream flow due to elimination of the depression storage and
infiltration on the property. This additional volume is

thought to be negligible when compared with the total volume
contained in the channel downstream.

; The estimated time required for overland flow from the
obstructive crossing at 9+20 to 25% Road, where flow returns
to the channel, is approximately 25 minutes (1500 ft./ 1 ft.

per sec., Flood Hazard Study estimated overbank area velocity
of flow).

, Under present conditions, during a 100 year flood, the
. temporary storage provided by overland flow would serve to
-reduce peak discharge only slightly during the time required
“for that flow to return to the channel. Upon return to the
" channel, the discharge would then be increased by the same

~.amount minus depression storage and infiltration.
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After development takes place sheet flow will be eliminated.
The volume of water which would have been detained across the
property will be retained in the channel. This will increase
the "normal" 100 year flow in the channel, but this increase

again is thought to be insignificant when compared to the
total flow of 600 C.F.S.

The exact increase to normal flow has not been calculated
due to lack of information regarding duration of storm and
duration of peak flow from runoff,.

The culvert at 25 Road is also listed as an obstructive
stream crossing. Water backs up behind this culvert, over-
flows the banks of the channel and flows downhill along 25
Road. Ponding would occur in this area, covering a narrow

strip of land on the east side of the road approximately 200
feet wide and 1700 feet long.

Obviously, the elimination of detention areas upstream
would increase the amount of water conducted into such down-
stream retention areas. This additional effect is impossible
to estimate. However, we believe the flooding downstream
would not be significantly affected. In addition, this
flooded area adjacent to 25 Road is an industrial area and
floodlng is much less critical and damaging in such sparse
industrial areas as opposed to more dense, residential areas,

The development of the property described above is not
expected to produce any change in floodwater velocity or
direction of flow during the 100 year flood. We also expect

no increased erosion or scour to adjacent, upstream or down-
stream properties.

Flood water ponding elevation would be increased however
slightly in the industrial area along the east side of 25
Road, as described above.

RELEASE OF TOXIC MATERIALS -

We do not anticipate at all, any possibility of the
release of any toxic materials during the 100 year flood event.

ROUTES OF ACCESS DURING 100 YEAR FLOOD LVENT -

Because replacement of the obstructive stream crossings
and further development of the property will completely
eliminate flood waters from the interior of the property,
and retain the flow within the channel, the normal, planned

routes of access would also be open and accessible during the
100 year flood.

> T
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: FLOODPROOFING OF UTILITIES -

Because sheet flow will be completely eliminated from
¢, the developed property, sanitary sewer, domestic water,

. electric power, natural gas and telephone cables, boxes, ett.,
- will not require any protection against flood water.

ANCHORING FLOATABIES -

Also because of the elimination of sheet flow from the

entire developed property, there will be no need to provide
for anchoring of floatables




INTRODUCTION

' PURPOSE AND SCOPE OF REPORT

The purpose of this report is to describe
and illustrate the flood hazard in the vicinity
of Grand Junction, Mesa County, Colorado.
The report will aid in planning the best use of
lands subject to inundation from 100- and 500-

LIMITS OF STUDY

The report covers the Colorado River from
22 Road upstream to 32 Road and the lower
reaches of the Gunnison River, Leach Creek,
Horizon Drive Channel, and Lewis Wash in
and around Grand Junction. The Gunnison
River, Leach Creek, and Lewis Wash are
direct tributaries to the Colorado River.
Horizon Drive Channel flows through the

year floods. However, it does not contain
recommendations for solving flood problems
or plans for use of flood plain areas because

these activities are the responsibilities of local
governments.

northern portion of the city. It becomes
Independent Ranchmens Ditch in the vicinity
of Grand Valley Canal. The Colorado River is
the only other stream under study to enter the
city, passing through the western sector. Plate
1 is a general map of the area. The stream
reaches studied are shown in Table 1.

TABLE 1

STREAM REACHES STUDIED

Length
Stream Reach of Reach
From: ‘Upstream to: {miles)
Colorado River 22 Road 32 Road 12
Gunnison River Mouth Redlands Dam 2
Leach Creek 24 Road H Road
Lewis Wash Mouth Government Highline
Canal
Horizon Drive F Road Vicinity of Walker Field
Channel

Tl A e,
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TABLE

2

DRAINAGE AREAS AND
HEADWATER ELEVATIONS

Stream Location
‘Colorado River Gaging Station
near Fruita
Gunnison River Gaging Station
near Grand Junction
Leach Creek At mouth
Horizon Drive __At“F"Road
Channel
Lewis Wash At mouth

The climate of the area is arid to semiarid
with yearly precipitation averaging about 8
inches at Grand Junction, from about 10 to 15
inches in headwater areas of the Book Cliffs,
and about 40 inches in the headwater regions
of the Colorado and Gunnison Rivers. Most of
the annual precipitation in the higher
elevations occurs as snow and a deep snow-
pack accumulates. Temperatures are often in
the nineties in the summer and below freezing
in the winter. Occasionally, summertime
temperature may exceed 100° and winter

NATURE OF FLOOD PROBLEMS

As noted, most of the annual precipitation
in the higher regions of the basins of the
Colorado and Gunnison Rivers occurs as snow
and a deep snowpack accumulates. General
rainstorms covering large areas for extended

Approximate
Approximate Elevation of
Drainage Area Headwater Area
sq. mi. ft. (msl)
17,100 12,000
7,930 14,000
25 5500
R 11
53 . 5,500

temperature may drop as low as -20°. Natural
vegetation in valley areas primarily consists
of cottonwood and willow, desert shrub, and
an understory of hardy grasses. Prominent
between 5000 and 8000 feet are juniper, pifion
pine, oak, big sagebrush, and Douglas Fir.
From 8000. feet to timberline, vegetation
consists mainly of aspen, spruce, sub-alpine
fir, lodgepole pine, and native grasses and
shrubs. Vegetation is sparse above timberline
but includes grasses, sedges, and alpine
willow,

periods can oceur in the region during spring
and summer. Convective type cloudburst
storms of small areal extent, which account
for about half of the normal annual precipita-
tion in the Grand Junction area, can be
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the drainage basins of the Colorado and
Gunnison Rivers and convectjve lype eloud-
burst storm runoff from the drainage basing
of the tributary streams create the most
severe flood conditions in the study area.

The unit hydrographs for lLeach Creek,
Horizon Drive Channel, and Lewis Wash were
developed by using the Snyder teehnique and
data from several similar nearby basins with
recorded thunderstorm  runoff. Regional
snowmelt flood envelope curves for the
Colorado and Gunnison Rivers were developed
using flow-discharge frequency data.

Snowmelt flows of the Colorado and Gun-
nison Rivers at Grand Junction were
developed from frequency curves for those
streams above Grand Junction. RBased on
available data, the 1921 flood was seleeted as
being most representative for combined
runoff from the two rivers, and the standard
project flood was determined to have P
frequency of 250 years (50 pereent larger than
the 1921 flood). To establish standard project
flows on the Colorado River, a 150 pereent

value of the 1921 floodflows at Palisade was
determined and then reduced by 8,000 cubie
feet per second to reflect the scffect of
upstream reservoirs. For standard project
flows on the Gunnison River, 150 percent of
the 1921 floodfiow at Grand Junction was
established and then divided into runoff above
and below Blue Mesa Reservoir (55 and 45
pereent, respecetively). Blue Mesa Reservoir
was completed in 1965, Runoff above the
Feservoir was computed as a ratio of the 1921
flows and adjusted for present conditions.
Reservoir  releases  were made  so  that
downstream channel capacities would not be
exceeded  and assuming  maintenance of
minimum  power  pool  level. Downstream
runoff was then added to arrive at present
standard  project flow at Grand Junetion.
Flows in the two rivers were combined for
total - standard  project snowmelt flows at
Grand Junction. The 100-year flood event was
established as an 89 bereent value of the
standard  project  event, The

resulting
floodflows are shown in Table 3.

TABLE 3

PEAK FLOWS
100- AND 500-YEAR FLOODS

Peak Flow
cfs
100-Year 500-Year
Stream Location Flood Flood
Colorado River Above mouth of Gunnison River 63,000 82,000
Colorado River Below mouth of Gunnison River 82,000 107,000
Gunnison River At Grand Junction 20,000 25.000
Leach Creck At 1 Road 1,800 1.200
Horizon Drive At Independence Rmxvgh‘nwn,\; Ditch 600 1R8O0
Channel - T
Lewis Wash At I-70

1400 H.800



‘ TABLE 4
OBSTRUCTIVE STREAM CROSSINGS!

Elevation?
Under- Yop of 100-year  500-year
Identification Location® Streambed  clearance' Roadway* Flood Flood
COLORADO RIVER
Grand Avenue (State
Highway 340):
Westbound Lanes 385.53 4538 4559 4562 4553 4555
Eastbound Lanes 385.56 4538 4559 4562 4554 4556
DRGWRR 386.71 4546 4566 4570 4563 4565
5th Street (U.S. 50):
Northbound Lanes 336.83 4349 4570 4575 4564 4566
Southbound Lanes 386.84 4550 456 4572 4565 4567
32 Road 393.05 4606 46225 4630 4627 4629
LEACH CREEK
River Road* 2.040 4532 4540 4542 4543 4545
DRGWRR 2,100 4534 15641 4545 4544 4546
U.S. Highway 6/50* 2.410 4536 4542 | 4546 4545 4547
6/50 Frontage Road* 2,625 41536 4544 4545 4545 4547
24Y Road* 9,890 4565 4574 4575 4574 4574
25 Road* 12,530 4576 4587 4591 4590 4590
Main Line Grand
Valley Canal 13,630 4584 4594 4599 4593 4594
G'% Road* 19,130 4627 46837 4650 4640 4640
. 1-70 Frontage Road* 19,540 4638 4646 4661 4660 4661
26 Road* 21,330 4653 4659 1662 © 4664 4667
H Road* 22,570 4666 4674 1684 4635 4686
LEWIS WASH
D Road 2,070 4610 4620 4622 4621 4623
D% Road 4,730 4629 4638 1640 4639 1642
E Road 7.370 4644 4656 1660 4657 4661
Grand Valley Canal - 8,120 4651 4664 4668 4663 4670
U.S. Highway 6/24 9,080 4663 4674 4678 4670 4677
EY% Road 10,030 4672 4682 468D 4684 . 4686
F% Road 15,470 4737 4748 4750 4747 4752
Interstate 70* 17,300 4762 4769 1778 4770 4779
HORIZON DRIVE CHANNEL
™ Private Crossing® 9,200 4580 4586 4590 4591 4591
Private Crossing® 97750 4588 4594 4595 4596 4596
26 Road* 10,400 4597 4604 4606 4606 4607
26% Road* 13,450 4618 | 4628 1634 4635 4636
Main Line Grand
Valley Canal® 14,250 4630 4635 4643 4635 4644
Grand Valley High-
line Canal® 15,700 4645 46419 4658 4659 4660
Horizon Drive® 16,540 4648 4653 4657 4660 4661
27 Road* . 17,440 4657 4662 46069 4670 . 4671
G Road* 19,900 4688 4692 4702 4703 " 4704

 Culverts are designated by °.
T At the upstream fuce of the structure (cxcept for top of roaddway). rounded to the nearest foot, mean <ea level datum,
3 Miles upstream from Lees Ferry, Arizona. on the Colorado River: feet upstream frum mouth on tributary streams,

¢ Low steel at lowest point on structure for all types of bridge except arch. Top of opening st mid-span on arch bridges and
culverts. '

b At the center line of rvad immediately above underciearance point.
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VELOCITIES OF FLOW

' During a 100-year flood, average velocities
of flow in main channel and overbank areas

would be as shown in Table 5.

TABLE 5

AVERAGE VELOCITIES OF FLOW
100-YEAR FLOOD

Stream

Colorado River
Gunnison River

leach Creek

Horizon Drive Channel

Lewis Wash - —

' No overbank flow.

Velocity
(teet per second)
Main Channel Overbank Areas

7-9 2-4
6-8 1
37 1-2
3-5 1
i ‘

In sheet flows areas, velocities would range
from 1-3 feet per second. In some localized
stream reaches, downstream from natural or
manmade obstructions, for example,
velocities of flow could significantly exceed
those shown in Table 5. Velocity of flow
during a 500-year flood would be slightly
higher than during a 100-year flood.

Water flowing at a rate of 7 feet per second

FLOODED AREAS

The areas that would be inundated by the
100- and 500-year floods are shown on Plates
2-57. As may be seen from those plates, the
100-year flood on the Colorado and Gunnison
Rivers would be confined to the immediately
adjacent overbank areas. Colorado River
floodflows will inundate bottom lands along
the north side of the river and sandbar islands
immediately upstream from Grand Junction.
The commercially developed area near the

or greater will cause severe erosion of
streambanks and is capable of transporting
large rocks. Streambanks and the fill around
bridge abutments may be eroded and large
amounts of gravel, sand, and silt may be
transported by water flowing at a rate of 5-7
feet per second. Water flowing at about 2 feet

per second or less will deposit sand, silt, and
other debris,

Fifth Street bridges and the residential area
near Riverside Park would be threatened by
the high flows of the Colorado River.
Floodflows can back into the Connecticut
Lakes area to the south of the river, as well as
into the lower reach of No Thoroughfare
Canyon. The higher flows on the Gunnison
River would flood agricultural areas
upstream from the mouth.

5 Broad, shallow overland flow generally less than 2 feet deep.

10
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APPENDIX

+es..1isting sources of information
used in calculations and in support of
assumptions and opinions expressed in
the original Floodplain Narrative and
the Addendum for Colony Park, contained
herewith.

Regponae from LDovps oFf hnqinéerﬁ

Tabhte 4 ~ Obstructive gtraam Crossings

Plat 73 — Flood Frofileg

Tabte 3 — Psak Flows 1839- and SQW-yzay $londs
Chart 2-5% - Headwater depth fovr O.PLF, rulverts

Tabla 1U-1 - Values 2f "n" for Mannings Formula

Grand Junction Intensity — Duration Curves




DEPARTMENT OF THE ARMY » iE
SACRAMENTO DISTRICT, CORPS OF ENGINEERS
650 CAPITOL MALL
SACRAMENTO, CALIFORNIA 93814

REPLY TO
ATTENTION OF

5 December 1980

P '
tgayft Roger A. Foisy
Colorado West Engineering
835 Colorado Avenue

Grand Junction, Colorado 81501

iy
Dear Mr. Foisy:

L 3

Purluant to your 4 November 1980 letter, a list of cross sections used in

our 1976 study of Horizon Drive Channel in the Grand Junction area is

" dnclosed. Also inclosed are an HEC-2 computer card deck and card list for

-8 portion of the Colorado River in Grand Junction. Other information that
you requested was discussed with you in a 3 December telephone conversation

with Messrs. Dail Hatch and Herb Hereth of this office. Additional backup

material for our 1976 flood hazard information report is available for

inspection and use in this office. If you have any questions on the materials
inclosed, please contact Mr. Dail Hatch at (916) 440-3105.

Sincerely,

. o to- s
o z . ‘ - p— Z{' o
2 Incl 7/1 EORGE ( c ' WEDDELL

1. Cross-~sec list ' hief, Engineering Division
2. Comp deck & card list
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TABLE 4 _
OBSTRUCTIVE STREAM CROSSINGS'

Elevation?
: Under- Top of 100-year  500-year
; ldentification . Location’ Streambed clearance* Roadway* Flood Flood .
COLORADO RIVER
a " Grand Avenue (State
Highway 340);
Westbound Lanes 385.53 4538 4559 1562 4553 4555
Eastbound Lanes 385.56 4538 4559 4562 4554 4556
E DRGWRR 386.71 4546 4566 4570 4563 4565
5th Street (U.S. 50):
Northbound Lanes 386.83 1549 4570 4575 4564° 4566
Southbound Lanes 386.84 4550 4565 4572 4565 4567
; l 32 Road 393.05 1606 4625 4630 4627 4629
LEACH CREEK
g River Road* 2.040 4532 4540 1542 4543 4545
DRGWRR 2,100 4534 4541 4545 4544 4546
U.S. Highway 6/50* 2,440 4536 4542 4546 4545 4547
6/50 Frontage Road® 2.625 1536 4544 1545 4545 4547
q 24% Road* 9,890 4565 4574 4575 4574 4574
25 Road* 12,530 4576 - 4587 4591 4590 4590
Main Line Grand
Valley Canal 13,630 4584 4594 4599 4593 4594
a G% Road* 19,130 1627 4637 4650 1640 4640
1-70 Frontage Road* 19,540 4638 4646 4661 1660 1661
* 26 Road* 21,330 4653 4659 1662 1664 4667
H Road* 22,570 4666 4674 1684 1685 4686
s LEWIS WASH
, D Road 2,070 4610 4620 1622 4621 4623
;‘ DY Road 4,730 4629 4638 4640 4639 642
i E Road 7.370 4644 4656 1660 4657 1661
Grand Valley Canal 8,120 4651 4664 1668 4663 4670
U.S. Highway 6/24 9,080 4663 4674 1678 4670 4677
; EY% Road 10,030 4672 4682 4685 | 4684 4686
FY% Road 15,470 4737 4748 1750 4747 4752
Interstate 70* 17,300 4762 4769 1778 4770 4779
i HORIZON DRIVE CHANNEL
™ Private Crossing® 9,200 4580 4586 4590 4591 4501
, Private Crossing® 9750 1583 4594 1595 1596 1596 8
4 26 Road® 10400 4597 4604 1606 1606 4607 |
! 26% Road* 13,450 4618 . 4628 1634 4635 4636 L
Main Line Grand % ‘
Valley Canal* 14,250 4630 4635 1643 4635 4644 z
Grand Valley High-
line Canal* 15,700 4645 4649 4658 4659 4660 l ,
Horizon Drive* 16,540 4648 4653 1657 4660 4661 H
27 Road* 17,440 - 4657 4662 4669 4670 4671
G Road* 19,900 4688 4692 4702 4703 4704

¥ Culverts are designated by *.

¥ At the upstream face of the structure (cxcept for top of roadway). rounded 10 the nearest foot, mean sea level datum,

River; feet upstream from mouth on tributiary streams,
* Low steel at lowest point on structure for all types of bridge except arch. Top of opening at mid-span on arch bridges and
culverts.

% At the center line of rvad immediately above undercicarance point.

1 * Miles upstream from Lees Ferry, Arizona. on the Colorado
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o

the drainage basing of the Colorado and
Gunnison Rivers and convective type cloud-
burst storm runoff from the drainage basins
of the tributary .streams create the most
severe flood conditions in the study area.

The unit hydrographs for Leach Creek,
*. Horizon Drive Channel, and Lewis Wash were
developed by using the Snyder technique and
data from several similar nearby basins with
recorded thunderstorm runoff, Regional
snowmelt flood envelope curves for the
Colorado and Gunnisen Rivers were developed
using flow-discharge frequency data.
Snowmelt flows of the Colorado and Gun-
nison Rivers at Grand Junction were
developed from frequency curves for those
streams above Grand Junction. Based on
available data, the 1921 flood was selected as
being most representative for combined
runoff from the two rivers, and the standard
project flood was determined to have a
frequency of 250 years (50 percent larger than
the 1921 flood). To establish standard project
flows on the Colorado River, a 150 percent

Q

value of the 1921 floodflows at"Palisade was
determined and then reduced by 8,000 cubic
feet per second to reflect the effect of
upstream  reservoirs, For standard project
flows on the Gunnison River, 150 percent of

‘the 1921 floodflow at ‘Grand Junction was

established and then divided into runoff above
and below Blue Mesa Reservoir (55 and 45
percent, respectively). Blue Mesa Reservoir
was completed in 1965, Runoff above the
reservoir was computed as a ratio of the 1921

flows and adjusted for present conditions, -

Reservoir  releases  were made so0 that
downstream channel capacities would not be

exceeded  and assuming  maintenance of

minimum power pool level. Downstream

runoff was then added to arrive at present -

standard project flow at Grand Junetion.
Flows in the two rivers were combined for

total standard project snowmelt flows at

Grand Junction. The 100-year flood event was
established as

an 89 percent value of the
standard  projeet  event, The resulting
floodflows are shown in Table 3

.

TABLE 3

: PEAK FLOWS
100- AND 500-YEAR FLOODS

Peak Flow
cts
100-Year 500-Year
Stream Location Flood Flood
Colorado River Above mouth of Gunnison River 6:3,000 82,000
Colorado River - Below mouth of Gurnison River 82,000 107,000
Gunnison River At Grand Junction 20,000 25,000
Leaéh Creek . At H Road 1,800 4.200
Horizon Drive At Independence Ranchmens Diteh 600 1,800
Uhannel '
. Lewis Wash At 170

1,400 3,800

R T R
et

e e g

T s et 8 0



Chart 2-53;

-

lﬂ v,l

HEADWATER DEPTH FOR C.M.P. CULVERTS

GWALAU OF PUBLIC ROADS AN 1983

b WITH INLET CONTROL
) —~ 180 g ~ 10,000
[ 60 | [~ 8,000 EXAMPLE
[ 1Y I 6,000 D+ 36 mehen (30 tear)
L - 9,000 0. 66 ¢ty
) [~ 144 - 4,000 .
2 . b rw "
- 132 - 3,000 0 {tee)
r : : (] (I ] LR
- 120 - 2,000 It (B
{ < 4 9 v2 .
- 108 ¢ o .
- : 0 in fee?
- p-
_T... - 9¢ § - 1,000
R -h\g\h 800
|- 84 = .
| - 500
- 400
. - T2 -
Q & 1 //
b 4 60 Q b 200 . [
= z 3 \""/
N § - 34 _6_ r ///
T - w b 100 _~
] [ 4 O - e
N w - 48 ) 80
3 -« |-
5 S - e0
O L a2 ~ oL s
o b
8 -~ °r 40
el 7 -
ol P - 30 Hw ENTRANCE
- - 36 e 2k, g
w g p SCALE TYPE
IF - 20
- 4 th Hesdwetl
o 9
-~ 30 b [£4] Mitared te contfarm
» - te slops
d [
- - 27 — 10 (3 Prajecting
= -
: .
3 — 24
- - @
5 To vee scoie (2) o0 (I) preject
. - 210 - & Narigentelly te scele (1), then
i V08 St Right saclingd hae Thiough
- 3 D oné O scetns, or reverse ae
Y E ivetreted
x
3
- 19 s
.
: - 1.0
.
‘“‘ -L— - 12
Ty

- 6.
- 9. - 8.
I - s, s
—t. & . PO .
[ - 9.
> - 4.
L. r
- 3 [ [}
8 3
r - 3. s
t T Ry
- a o
- t o of
+ - ]
o+ e R 1 &
- — 2.
[=) . — - S
~ H o
® 1.8 . L
x
2 { 1.9 — 1.9
w " 5
w b -
3 - :
«a
5 b -
z
r Lo b~ 1.0
s
w — 10
OFY E 8 -
L
x
[WIRS L
: - .9
g - .8 - 8 -
«
MZJ g 1 oftL
- .7 - .7 [
| .7
S U - -
-
’ - .6
- .6
.
|
o
- L s
- .9




© T g T g et

.,,...,4._

282 Fluid mechanics

Table 10.1  Values of n in Manning's formula
Prepared by R. K. Horton and Others

Nature of surface S —
Max
L0

Ot 0Lt
Plank flumes, planed. ... A N 014

Vitrified sewer pipe....ooo L0 L 010 017
Metal flumes, smooth, ..., (11 015
Conerete, preeast...oooooo 0 oo oL N N B
Cement mortar surfnees b O1A
Plank flumes, unplaned 118! NIE)
Comnmon-elay drainage tike . NHA o7
Conerete, monolithic. ... . . 0 . NI 016
Brick with cement mortar RIZR 0.017
Cast iron | 0013 J0L7

Cement rubble surfaces In 080
Riveted steel il 020

Canals and ditehes, smoothoearth o0 M7 02n

" Metal flumes, corrugated .o . 02 030

Canals:
Dredged in enrth, smooth e 025 033
tu rock cuts, smooth, ... ... 0 AR U3h
Rough beds and weeds on sides, 025 ! 040
Rock cuts, jagged and irregular 035 NVEH)

Natural streams:
Swmoothest. ... ... .. L 25 033
Roughest. ... ... ... ... ..... .. 045 060
Very weedy ........... ... ... ........ 7H 0.150

The Manning formula may be expressed in terms of 1/4/f by comparing
Fqs. (10.4) and (10.6), from which

(= 39 2 149
S n

or 1o LAoRY

VI /Ry
Equating the right-hand sides of Eqs. (10.8) and (10.9) provides the
desired correlation between e and n, which is plotted as the solid lines in

Fig. 10.3 for three representative values of the hydraulic radius.

The curves of € versus n in Fig. 10.3 must be regarded in the light of
the components making up the equation which is plotted.  The values of
¢, for example, were originally determined for artificially roughened pipes

(10.9)
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CITY OF GRAND JUNCTION, COLORADO
MEMORANDUM

Reply Requested Date
Yes[ ] No[] Oct. 11, 1982

To: (Rxotd __Bab Goldin - Floodplain From: ®%x)__Ron Riqh/f 87 %

Administrator
SUBJECT: 25 Rd. and F Rd. Culvert Extensions

Enclosed as promised are hydraulic calculations showing conditions before

and after the Ranchmen's Ditch culverts were extended by the City. The sheet
flow is so poorly defined in the Corps of Engineer's Report it is difficult
to justify any opinion about the significance of 440 cfs (after) vs 395 cfs
(before) in "sheetflow".

Enclosure

cc: Jim Patterson
Jim Taylor
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COLORADO
CONSULTING CIViL ENGINEERS
WEST 835 COLORADO AVE., GRAND JUNCTION, COLORADO 81501
ENG'NEER'NG 303 /2455112

August 27, 1982

Mr, Ronald P. Rish, P. E,.

City of Grand Junction

250 North 5th Street

Grand Junction, Colorado 81501

RE: Colony Park Food Plain Permit Application, Revised
Addendum

Dear Ron;

Enclosed is our complete Floodplain Permit Application
for Colony Park. ’

This addendum addresses the hydraulic calculations
necessary to size the proposed single culvert crossing of
Ranchman's Ditch.,

In our addendum of July 28, 1981 we were in error in
stating a 90 inch culvert with 2 feet of headwater would
pass the 100 year storm flow of 600 c.f.s. A 90 inch cul-
vert would require 6 feet of head to pass 600 c.f.s.

A 102" culvert is required to safely handle the 100
year storm flow of 600 c.f.s. The 102" culvert will be
operating under free entrance conditions during a 100 year
flood event.

Our earlier calculations and comments contained in the
body of the floodplain permit application are valid, , :
technically correct statements, based on the best informatioan
available.

. -

We wish to be informed of the progress of this Tlood-
plain application. , ,

RECEIVED MESA COUNTY .
DEVELOPMENT DEPARTMEN

qrp 11982




Mr. Ronald P. Rish, P. E.

RJS/bjs
Enclosure

Sincerely, '
COLORADO WEST ENGINEERING

.ﬁj
by 2
Jef€”S
Civil Engineer

Page Two

S il . W




CITY OF GRAND JUNCTION, COLORADO
MEMORANDUM
Reply Requested Date

Yes D No []

September 30, 1982

To: (From:) _Bob_Goldin From: (To:) Ron Rish 4 6)7

“Subject: Floodplain Permit Application for Colony Park

As requested, I have reviewed the above as submitted by Colorado West Engineering
on September 16, 1982, and received by my office on September 21, 1982. The sub-
mittal included recent explanatory calculations, an addendum dated August 27, 1982,
and the original application of July 28, 1981. I have reviewed all the aforemen-
tioned material and feel that in the aggregate it is a very comprehensive and
responsible report. The proposed flood mitigation is acceptable to this office
with one suggestion. Should not some erosion protection be provided at the 102
inch culvert outlet to address anticipated flood velocities of up to 11.10 fps

at the pipe outlet?

I agree the culvert will operate in a "marginal" hydraulic zone which is subject
to analytical interpretation depending on loss coefficients and other assumptions.
Obviously the Colorado Division of Highways nomogram is conservative but I feel
that Colorado West Engineering West has consistently made conservative assumptions
of various parameters, has properly analyzed the hydraulics and have presented
reasonable recommendations.

I appreciate the analytical detail furnished with this latest submittal.

cc - Colorado West Engineering
Jim Straughan
John Kenney
Jim Patterson
File

RECEIVED MESA COUNTY )
DEVELOPMENT DEPARTMENT |




