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CONSULTING CIVIL ENGINEERS 

JUlY 28, 1981 

Mr. Ronald P. Rish 
CitY En9ineer 
c/o CitY of Grand Junction 
Grand Junction, CO 81~~1 

Re: Colony Park flood Plain Permit 
aPPI ication addendum (~101.3) 

Oe-ar Mr. Rish: 

J03/24S-S112 

Same time a9o, we accidentlY came across a COPY of Your 
• trletrK>randunl t.:> B•:Jb Go I din, dated June 9, in which Y.::.u 

referred to our flood Plain narrative as an ''inad~Quate 
technical resPonse". 

We felt that our OPinions and assumPtions were 
adeQuate I Y SUPP•:Jrted bY information c•::>nta i ned i '"l the "Corps 
of En9ineers' Flood Hazard RePort", Which coulrl ~asi IY ~e 
verified. We did make contact with the local Corps of 
En9ineers Office and were referred to th~ Sacramento 
District Office, to the District HYdrolo9ist. We were told 
that if it were absolutely necessary, the information mi~ht 
be retrieved from their comPuter in the form of comPuter 
cards which we would have to convert and interPret 
ourselves. Info~mation already contained in the study le~ 
us to bel ive it unnece~sary to 90 to the trouhle of 

· retrievin9 informationt~hat may not be of additional helP. 
(see letter from Corps(of En9ineers a~rl sample data 
aval lable. > · 

In resPonse to your QUestions and comments, 
herebY submittin9 this addendum io our ori9inal 

we are 
f I •:J•::>d P I a i n 

Permit aPPI icationi comPlete with channel cross section5, 
flood water elevations, hYdraulic calculation for channel 
caPacities and rePlacement culvert sizes, preliminary 

'--~. dralna9e Plan for the develoPment, and other suPPortin9 
' ::",· .,-.._ .#9~Uhlents and InformatIon. ·, :c:·_. -.. -r . 

•, 
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. ·, r<'' . . . ~.: ...... 

· · i ·;, .. : We w i I I address YOUr .:omftlents and questions in tho:
~: ·•;":.•·ord~r that theY appear in your Memorandum s•:> as to 
·<".~):,,~;comPletelY answer all of theM. 

·, .~. ',?~;·-~/::.·~ 

,,:::.:::·:fo:: · The ori9inal Plan 1o1· this develoPrrtent in•:luder:i a 
.. ~;.~::-·;preliminary Plan for develoPtrlent 01 ColonY Park. as well a.s 

'I· 
.·~c:; ••. <thlit GormleY Pr•:>PertY iMnlediateiY east. Than Plan included a 
..... j ·slngle contmon ent1·ance to the ProPerties, l•:>cated at channel 

·:;:· ..... ::,;;;station 9+75. However, the Prel i1t1inarY Plat subrtlitted fQr . . . . . ~ 

aPProval omitted GormleY's propertY and showed a sin91e 
entrance at aPProximate channel station 8+90. The existin9 
crossin'3 at9+20 (ColonY Park east boundary) wi I I be reMoved •. 
The crossing at 9+75 wi 11 not be affected. The 9+20 
crossing is 1 isted bY the "CorPs of En'3ine-ers' Flood Hazard 
RePort" (page 9) as an "•:>bstructive streartl cr•:>ssin9". This 
obstruction is evident when looking at the channel Profiles 
(Flood Hazard StudY Plat 73) and the channel sections shown 

.on our 1ar9er 24" x 26" drawin9. Th~ 100-year flood 
elevation uPstream of the crossin'3 is 4590.7. IMMediatelY 

·downstream, the flood elevation droPs to 458~.0. The 
channel section at 9+20 clearlY shows that the hi'3her 
elevation uPstrem would -force water over the toP of the 
bank, as wei I as out onto Patterson Road. This )s al~o 

-shown bY the 100-year floc1d line, on Plate 2l~. IrttrrtediateiY 
·downstreaM of the crossing, the 10~-Year flood ~levation 

shows that the entire flood flow would be easi IY and safelY 
contained wei I within the existing channel. Our removal of 
the crossin9 at 9+20 wi I I also reMov~ school and Park 
ProPerty, as wei I as Patterson Road from the flood Plain. 

We know from the Flood Hazard RePort, that the Peak 
100-year flood flow.in Horizon Drive Channel ai IndePendent 
Ranchman's Ditch is 600 C.F.S. It seems iMPossible to 
calculate how MUCh of that volume is contained in the 
overland sheet flow, which we Propose to retain in the 
existin9 ~hannel. This ouantitYr however, seemed l~ss 
imPortant once we were able to determine that the existin~ 
channel is more than safelY adequate for the entire 60~ 
C. F. S. 

J.. 
t.Je realize that b~.·c.;:>ntainin'3 the o;·ntire flow ~..,ithin 

the channel,we are eliMinating soMe suface retention, which 
wi II add sl i~htiY to the downstream flow. lhis volume is 
also difficult if not iMPOssible to calculate. This led to 
our "•:>Pinion statet11ent" that "sParse industrial aro:=-as 
downstream are less sensitive th•n More dense residential ·, 

areas''. 

A'3ain, in our oPinion, if the existing crossin'3 l'!ere to 
r~ma•n the first flood waters to toP the crossin9 wo~ld 

·undoubtedlY wash awaY the poorlY constructed dirt roadwaY 
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..... :" ~~ ' ; . 

"·'· 
. ·,.~ ·.:;(~ .. . , : 
..... ,·.·and cutveort bar.:~fillt which caused 1;he obc:>tru.:tion; thus, 
oo': F~~: ~~ >: ;._:i.i!'Creasin<l channel size and ellmlnatin'3 overland fi•JW in the 

c.·';'.:· area south Ct.nd west of thP. crossin9 ~I"I>'W~Y. Jn the (>v-:•nt of 
·:·_. .... >::(,fa 100-Y~~tar 'flood, w~ QUestion whether or not th>:!' obstruction 

~· i. '.:.· . ..'· wou I d reMain 1 on<3 eno:,u9h to cau5e the i'nt I c i pated over 1 and . . .. ~'... . 
.·., '': ·, · •sheet f I ow. 

. :"· ~~)~~3:·~/~~ ·~. . 
• 

.. ·.! ::< . ~:~·~:· " 
'·" These OPinions ~lso seeM to be confirMed in the flood 

;:.~·>t.l:'f·.l~ard RePort <existln9 toPo'3raPhY• flo•::>d water Profiles, 
: · · · -~:;,·. ,. etc: > .. ~-. . "'(~ .. : .. : . 
;·j.t;\~"· We do anticiPate soMe channel work, as indicated on tho? 

· .· tYPical finished cross sections contained herein. This 
\:,:~·~.··ProPosed section is 9eoneral only, as we intend to correlate 

.:=·:;:::-~ .. this work with the develoPMent of Patterson Road. Channel 
,:.::·· i::~;<i:ttize wi l 1 not decrease and the r6'moval of the cbstructive 

· •·::::~·.i:·crossin'3 will keeP the 100-year flood out of Colony Par~ .. 
~ .... , . . . ···· .... 

UPstrea~ ProPerties w~l I not be adverselY ~ffected. 
Downstream ProPe-rties could.b~ af'f~cted sl i'3htlY as 
PreviouslY outl lned in the orl'3inal Flood Plain Narrative. 
<Estimated dePression stora'3e volume eliminated : 1.34 
acre--feet. Existin9 ilood area at 25 Road= ?.~.acres. If 
the entire 1.34 acre feet of water entered this 7.8 acres. 
it would add aPPrO)(iMateiY 1.34/7.8 = ~1.17' •::>r two t:2) 
inches to the present flood elevation.) Even thi~ 
possibi I itY would te eliminated bY the rePiac~M~nt of 1h~ 
culvert crossin~ at 25 Road which is also shown bY the Corps 
of Ensineers as an obstructive crossin'3. 

We calculated the si%e of culvert neerled to safelY 
handle the 60~ l:.F.S. flood -flow. S.::!'o=o S•?Par~tli? sho?.et. 

SlncereiYt 
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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 designed 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 applican~ 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 required 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 ppplicant disagrees with the Administrator's 
decision or conditions t~re is a Floodplain Board of Appeals estab
lished, whose authority is identified in the Mesa County Floodplain 
Regulations. · 

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



• 
Documents List 

The following items, identified by a check mark, must be included 
as a necessary part of the floodplain permit application. ihe 
·materials may be submitted in narrative form or in graphical (draw
ing, sketch, ~tc.) form. As a minimum for favorable review all re-. 
quired items must be included in a floodplain permit application file. 

_L 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 

NA 

NA 

the perimeter of the 100 year flood in relation to the 
project site. 

STRUCTURES List all existing and proposed structures on 
the proJect site within the floodplain, state the type 
of construction (fra~e, 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. .: 

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 

project site, 
NA c. the elevation of the 100 year flood event, 
NA d. the elevation of the lowest floor of all proposed 

NA e. 

NA f. 

NA g, 
NA h. 
NA i. 
NA .j. 
NA k. 

structures, 
the elevation to which each structure has been or 
will be floodproofed. 
the elevation of existing and proposed streets, or 
driveways, 
areas to be filled or excavated, 
water or wastewater treatment facilities, 
existing ~d proposed storage areas, 

(. 

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 Fl?od Hazard 
Study, November 1976. Location and elevation of the con
trol points are available from the County Floodplain Admin-
istrator. , 

NA STORED ~.TERIALS Identify in tabular form all materials 
which are presently or are proposed to be stored within 
the floodplain on the project site. Provide adequate 



. NA 

NA 

• 
description of the material (a trade name will be insuf
ficient), identify the least, normal, and maximum quantity 
of material which will be stored in the floodplain. In 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. 

S~ECIFICATIONS for construction material(s) floodproofing, 
filling, dredging, grading, or channel improvement shall 
be included. Proposed floodproofing measures, designeq to 
mitigate potential flood hazard at the project site must 
be certified by a professional engineer registered 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 

NA 

on ad]oin1ng, upstream, and downstream properties and uses 
/at 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:· 
or hazardous materials during a 100 year flood event. 

Describe in wr~tten or pictorial fashion the route(s) of 
ACCESS during ~.100 year flood event. 

( .' 
Describe the locations 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, c~ll-out 
the specifications for anchors, ~nd anchoring ties. 

A FLOOD PLAIN/HAZARD BOUNDARY MAP prepared by a registered 
professional eng1neer, drawn to-i 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. 

I 
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FLOODPLAIN NARRATIVE 

For 

Applicanta Ted Straughan 

Address& 6J9! Main Street 
Grand Junction, Colorado 81501 

Project sitea 2575 Patterson Road 
Grand Junction, Colorado 

Prepared bya• COLORADO WEST ENGINEERING 
~\ 835 Colorado Ave. 
t. Grand Junction, Colorado 81501 

(JOJ) 245-5112 
Roger A. Foisy, P.E. 
Colorado Registration No. ~5504 
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. \~}.1?f;~::sOURCES OF INFORMATION -
. :~~:·~~~~~;·;_:, :. :~ .. ·:· . . , 
'!;Y·:~:;;~:Y';·~:·:.;.,:. :·_,. The source of 1nformation for this narrative is the 
';";·:~:r;~;<.' ''Corps of Engineers Flood Hazard Study, dated November 1976, . t ~ ':r;J..'<•f"' . '. . ' 
·~,;~~~:/;~;fan~ the floodplain maps and flood profiles generated by tha.t 
.. :-Ht:~ :.,~: study. 
'0 Li_"- ;~ r'\-•lfl , . ._..1. • 
; . . 'ai ,. ..... ,, ..... 

··:? 1:U1t~:-~~~~-~~.<. More exact, calculated values of sheet flow volume, 
·:·i.;:~y~~_.:'·.'detention time, storm intensity and duration are difficult 

_:_:-~~~r!J~~~?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 25 518 and 25 J/4 Patterson Road, Grand Junction, and 
extends some 1)20 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 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+2q and 9+75 are "obstructive stream 
crossings", r 

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-:' 
::··.}~:£L: westerly across the adjoining property to the east. .': 
. i·~: .. ... ~. t .......... ·. . 

·:~,~):~~g·:~:'. ·· .. This overland flow would then ente~ the petitioners 
C::·.'~~r;:;:property and flow.west across the Pomona School property 
-:-~~:~<·O:.:until it ultimately reached 25! Road. Upon reaching the built 
. :~,t~·:~~~:~:~up · 25! Road, the flow would be directed north along the edge 
·;;;~,;;~~:te:.~of ·the road _until it ultimately returned to the channel . 
. t~;, _t. .. ~r\1~-:~.l:l". . . . 
} ..... ~-~~~-.. ·~ :-:..· • • -~ \ ·t ·. 

:~~:·9.;'t~;.{;· .. :: There are ·two entrances back to the channel located 

':~-:~!ff:l~:~~; ::_: : '~-
·.-; /~::-: ·: ·- .t: .' 
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• 
approximately at stations 7+87 'and 8+67; These are low spots 
in the south bank of the s_tream 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 culve.rt crossing at 
station 9+20 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 the_se 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. 

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 pending 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 obstructive stream crossings and 
thus the elimination of 100 year ~heet 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. · · 

I 
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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 decreasing detention areas down
stream of the "26" Road crossing would have no effect up-

·stream of that crossing. 

The effects of pending 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 "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 she~t 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 
Oo7 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 •. 

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 

I 
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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 crossing at 9+20 to "25i" Road, where flow returns 
to the channel, is approximately 25 minutes (15QO 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. 

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. Pending 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 
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 pending elevation would be increased however 
slightly in the industrial area along the east side of "25" 
Rqad, as described above. 

I 
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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. 

I 

I 



=--=-· 

· • .! • 

·t. · . . · .. · ... :: . It 
,., .. _,. .... 

75' ROW [}EOICA/10/J 
. .. . . -. ~ .. 

:·~1:;+.-~- .;·:. ~ ·.r~~- F· '~ · 
fROM S~CTION L.IN~ 

• ;_)-,:1.. . • . . ' ~- ·'~ ·:f.' ; 
·::!,.--- -~ ~-.:··:- -- -:::t"A' ~ .S ··A/ · ·· • · 4 I .. . ll..S 

:.:· :·a~:. ,..,.,. ~- . ; .: , . . ~ . . . .. ·; 
. .;~" -,. 

• 

.. ~- ~ ' . : . .... :: \". · rr . -.' ";: ~·.' ~ . ~ . 
. , .. 
: i~ 

,: , rt:.,4J· F ~ 
---;;~~~~- ,~:' .. - · :: 0§E~M •. .. 

sr.l( P -. . . ; . ~ 
··~ ~~-i.l.f:!~.~t:~;·j .. :. . . -

' 
8ttc£ 
nt>. 
(JAiH 

O.cL-oAISJ 
P/4/U< 

... -· ··;~· -···~ ... ::; .. ~~..: .. ··. . : -~ :. ·r~.:b~:~~~~~- j_·'. ,= ·_: 

... " ...... (. . ...• 1 . 

----- .. ·-t·. -· 
• .:. • , ......... t '4 

. ., .l . .!.. }. ·~ F 

~ 4 ·-~.:... 
... · ' ., .. 

c PATTERSoN ROAD 

I 
; .. . , 

..,. .... · 
.. r· 
I 

/JO~fJ.Ai, 

Otrc. H . 
CHANN~/.. l 

I~' /?OADIJ!t'( 

P ROP05E' 0 LoCArloJJ of:" 

PArH, 01 rc.H AND fJA71£P.S~AJ 
R~ A a AlJ:I"AcENT .,.o 
C 0 i-0 AI 'I PA I(/( S08DIVISIOAJ 

Col 
0 
Col 

II.) • 00 
I 

Cl • Col 
0 

.. ' [ . 

n ,;~·. ..... • 5 .• 
"1 

~l~ ~-~ 

~~ 
~i~ 
!hi~ 
!0 :~ 

~~
if;:.!~ 
j !~ 
I ;.>r 
! ~ 

~ 

• 

• 



. . • 

APPENDIX 

••••• listing 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. 

ResPonse froM CorPs of ~n9ineers 

·Table~- Obstructive stream crossings 

Pla.t T!. 

Table Peak Flows 10~- an~ 50~-year f I ood~> 

Chart Headwater dePth for C.M.~. cu 1 v.:=•rts 

Table lH-1 - Values.o;:,f "n" for Mannin<::~·; ForrTtula 

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 
hinds 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 bt-comes 
Independ<'nt 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 

Colorado River 

Gunnison River 

Leach Creek 

Lewis Wash 

Horizon Drive 
Channel 

STREAM REACHES STUDIED 

'• { ' Reach 
From: t, 

Upstream to: 

22 Road 32 Road 
Mouth Redlands Dam 
24 Road H Road 
Mouth Government Highline 

Canal 
') 

F Road Vicinity of Walker Field 

. ' 

1 

length 
of Reach 
(miles) 

12 

2 

4 

·-
3 

3 

I 

I 
Iii 



. , 

. JIJ. 
.. . 
·'· 

Jl 
II 
II 
II 
il 
·a 
I 
~~ 

'I 
11 
-I 
I 
;[f 

!I 
I 
I 
I 

• 
TABLE 2 

DRAINAGE AREAS AND 
HEADWATER ELEVATIONS 

Stream Location 

'Colorado River Gal-{ing Station 
near Fruita 

Gunnison River Gaging Station 
near Grand Junction 

Leach Creek At mouth 

Horizon Drive At "!<"' 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. Tl~mperaturcs are often in 
the nineties in the sur:1mer 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 

3 

Approximate 
Approximate Elevation of 

Draina2e Area Headwater Area 
sq. mi. ft. (msl) 

17,100 12,000 

7,930 14,000 

25 5,500 

2 
- ·------- 5,500 

5 5,!)0(1 

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 ;,ooo and HOOO feet arc juniper, pinon 
pine, oak, big sagebrush, and Douglas Fir. 
From HOOO feet to timberline, vcgl•lation 
consists mainly of a~;pen, spruce, sub-alpine 
fir, lodgepole pine, and native grasses and 
shrubs. Vt>getation is sparse above timberline 
but inc I ud('s grasst-s, sedges, arid at pine 
willow. 

pL•riods ean oecur in the region during spring 
and summer. Convective typa clouJhurst 
storms of small areal extent, which account 
for about half of the normal annual precipita
tion in the Grand Junction area, can be 

I 
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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 ar<>a. 

The unit hydrographs for l..<>ach Crc<>k, 
Horizon Drive Channel, and Lewis Wash wcr(• 
developed by using the Snyder technique and 
data from several similar nearby basins with 
recorded thunderstnrm runoff. Hegional 
snowmelt flood envelope curves fur th<' 
Colorado and Gunnison Rivers W<~rt.· de\'<'lop<.>d 
using flow-discharge frequency data. 

Snowmelt flows of the Color·ado and eun
nison Rivers at Grand Junction wer·t' 
developed from frequency curves for thost• 
streams above Grand Junction. BasPd on 
available data, the 1921 flood was selt'<'ted as 
being most reprcst•ntativt.• for eombim•d 
runoff from the two rivt•rs, and tlw standard 
project flood was determined to haw a 
frequency of 250 years (50 J)(ll'l'l'n t largl't' than 
the 1921 flood). To establish standar·d projt't'l 
flows on the Colorado Riwr, a lflO Jl<'n'l'llt 

• 
\'aluP of tlw 1!)~1 flomlflows at Palisade was 
d<•lt•r·u•iru.•d and then reducl•d by M,UUO cubic 
ft'l'l Jll'l' Sl'cond to refll'l'l the •effect of 
upstrt•a111 rl's~·r·voirs. For standar·d project 
flows on tlw (;unnison River. lf10 percent of. 
thl' 1!1~1 floodflow at c;rancl .Junl'tion was 
Pstahli-;lwct and tlwn dividt•d into r·urwff above 
and lll'low, HltJt• Mesa Res<•n•uir (!)i) and 45 
pl't't•t•nt, n•sp<•etively). Blut• Mt>sa Hescn·oir 
was t·ompll'lt•d in l!Hif). Hunoff alu1vt• the 
rt•sPr\'uir was l'OiliJHtlt'd as a ratio of the 1921 
flows and adjustt•d for Jll't•st•nt t·onditions. 
Ht>st•n-oir rl'lt'ases W(•re made so that 
downslt'Pam ehanrwl eapm·itit•s would not be 
t'Xt'l't•dt•d and assurnin~ maintt•nance of 
minillllllll power pool ll•vl•l. I lownstream 
runoff was tht•n addl•d to arri\'l' at present 
st:pulard projl'et flow at (;rand .Junction. 
Flows in tlw two riwrs \\'t'l't' eornliirwd for 
total standard projel't snownll'lt flows at 
<;rand .Junl'tion. Tht• 100-yt•ar flood t•vcnt was 
estahl islwd as an .X!) Jll'l'l't•nt vahlt' of the 
standard prokct evt•nt. Thl• rt•sulting 
floodflows an• shown in Tahll• :t 

TABLE 3 

Stream 

Colorado River 

Colomdo River 

Gunnison Hiver 

Leach Creek 

PEAK FLOWS 
100- AND 500-YEAR FLOODS 

\ 
location 

Ahqv(• mouth of (;unnison Hin·r· 

Bt•low mouth of (;unnison i{ivpr 

At (;rand .Junction 

At II Hoad 

Peak Flow 
cfs 

100-Year ~00-Year 
Flood Flood 

X2,tHHI 

X~.0110 107 .OliO 

~O.!HHI ~rl.OIHI 

Horizon Drive At lndPpt•ndl'll<'t' Hanehnll'ns I lill'h (i!Hl -. l.XO!I 
--rC;;:h~a~n-n-=-e•l-----------'!...:...:..:..:..:...::..:..:...::...:_.:..:.:.:::..:..:::.:.:.: ----~·-------------- -·-··· ·-· ··· ··-· ---

l.XOO .,: ·1.2<11 I 

Lewis Wash At 1-70 
1.·100 :~.XIl!1 

7 
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VELOCITIES OF FLOW 
During a 100-ycar flood, average velociti£'s 

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 
uach Creek 
Horizon Drive Channel 
uwis Wash 

• No m·l•rhank flow, 

In sheet flow~ 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 Tahir .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 Rivf:r 
floodflows will inundate bottom lands along 
the north side of the river and sandbar islands 
immediately upstream from Grand Junction. 
The commercially developed area ncar the 

Velocity 
(teet per second) 

Main Channel Overbank Areas 

7-9 2-4 
G-8 1 
a-7 1-2 
:J-5 1 
6 

or greater will cause severe erosion of 
streamuanks and is capable of transporting 
large rocks. Streambanks and the fill around 
bridge abutments may be eroded and large 
amounl-; of gravel, sand, and silt may be 
transported by water flowing at a rate of 5-7 
f(•et per second. Water flowing at about 2 feet 
per second or less will deposit sand, silt, and 
otlwr 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 
upst~cam from the mouth."' 

'•:) 

• Broad, shallow ovl'rlantl flow ~mrrally ll'ss than 2 fl'l•l th'<'p. 
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DEPARTMENT OF THE ARMY 
.ACRAMI:NTO DISTRICT, CORP'S 0,. •!:NGINEllft11 

tS!!JO CAP'ITOL MALL 
SACRAMENTO, CAU,ORNIA 9!S8t• 

·;,L ~~\.~aer A. Foisy 
':_ .. Col~rado We~'t Engineering 

. 835 Colorado Avenue 
Grand Junction, Colorado 81501 

""\., .. -
,:· Dea1: Mr. Foisy: 
; . 

5 December 1980 
• 

't'· •.•• : 
furauant to your 4 November 1980 letter, a list of cross sections used in 
our :1976 study of Horizun Drive Chan~el in tl\e Grand Junction area is 
inclosed. Also inclosed are an HEC-2 computer card deck and card list for 

\'.' 4 porti.on of the Colorado River in Grand Junction. Other information that 
~ou.1:equested ~as discussed ~ith you in a 3 December telep~one conversation 
~ith Messrs. Dail Hatch and Herb Hereth of this office. Additional backup 
.~te1:ial 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. 

.; .. ,· o; 

2 lnc1 
1~ Cross-sec list 
2. Comp deck & card list 

.. 
.. -.~-~;' 

. ; 

Sincerely, 

L~~~E 
T-r 'thief, 

'/ 
,., I ,·.,..-

C. WEDDELL 
Engineering Division 

·, 
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TABLE 4 

OBSTRUCTIVE STREAM CROSSINGS' 

Elevation• 

il Under- Topol 100-year 500-year 
ldentlllc:allon location• Streambed clearance• Roadwayt Flood Flood 

COLORADO RIVER 

:1 Grand Avenue (State 
Hi&hway 340): 
Westbound Lanes 385.53 4538 4559 ·1562 4553 4555 
Eastbound Lanes 385.56 4538 4559 4562 4554 4556 

:·1 DRGWRR 386.71 4546 4566 4570 4563 4565 
5th Street (U.S. 50): 

Northbound Lanes 38t.U~3 45-19 4570 -1575 4564" 4566 
Southbound Lanes 3l:lti.IH 4550 4!i65 4572 4565 4567 

11 32 Roa.d 393.05 4606 4625 41i:l0 4627 4629 

LEACH CREEK 

~, River Road• 2.040 4532 4540 45-t2 4543 4545 
DRGWRR 2.100 4534 4541 4545 45-14 4546 
U.S. Highway 6/50• 2.4-10 4536 4542 4546 4545 4547 
6/50 Frontage Road• 2.625 4536 4544 -1545 4545 4547 J 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 I G~ Road• 19,130 4627 4637 4G!"l() 4640 4640 
I-70 Frontage Road• 19,540 4638 4646 41i61 4660 4661 
26 Road• 21.330 4653 4659 -lli62 4Cs.t 4667 
H Road• 22,570 4666 4674 4tiH4 ·1685 4686 

I LEWIS WASH 

' 
D Road 2,070 4610 4620 -lli22 4G21 4623 
D~Road 4,730 4629 463M 4640 4639 -W42 
E Road 7.370 4G-U 4656 -llif.O 4657 41)1il 
Grand Valley Canal 8.120 4651 466-t 41illH 4G63 ·1670 
U.S. Highway 6/24 9,080 4663 4674 lli7H 4670 4677 I E~ Road 10.030 467:! 4682 .l()g5 4684 4fl86 
J.'~ Road 15.470 -1737 474N -17~10 4747 4752 
Interstate 7o• 17.800 4762 4769 .r?78 4170 4779 

I HORIZON DRIVE CHANNEL 

":..r.riyat.e Cross~ 9 200 4580 4f>8~-. ·1590 ._.45~1 _____ 4591 

f 
Private Crossing• 9,750 f. -1588 459·1 4595 4596 4596 -·--
26 Road• 10,400; . 4597 41104 ·Hi06 -t601i ·lfi07 
26\oi Road• 13,450 ·, 4Gl8 462M -1634 4635 4636 
Main Line Grand 

I 
Valley Canal• 14,250 4630 4635 4643 4635 4644 

Grand Valley High-
line Canal• 15,700 4645 41l49 46:-..H 4659 ·IG60 

Horizon Drive• 16,540 4648 •4653 ·11157 4660 466,1 

I 
27 Road• 17,440 4G57 4662 4t)tj9 4670 4Q71 
G Road• 19.900 4G88 4692 47p2 4703 4704 

' Culnrta ua dniltll:~lerl by •. '•) 

I Al ~ U(ll\lrcam fare or th!' ~tructure r~xrrpl for ~or rn:~•lway). rounoh.J \Ill he nrar""t foot. m~~r. !'1.':1. l~v .. l <latum. 

1 • Mile.< upo<t.rcun frl)llt ! ... ..,~ FPrry; Ari1or111.. om u ... C..lllriUlll Rivl'r: fl't'l Uf"'ln•am frum m•>Ulh on \rihutotr)• stro·am •• 
' Low atoel at ~wNl polnL 011 •trucLure fur all ty~ of brirl~C<• uccpl arch. Top of op•.-ninl( at mid·•P¥n on u~n brio.!Jto•s And 
eulvrrta. 
' AL the center line of Nad immcuiately above umk-rel~arance point. 

1 9 



the drainage basin~ 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 werc> 
developed by using the Snydl•r technique and 
data from several similar nearby basins with 
recorded thunderstllrm 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 thost.• 
.streams above Grand Junction. Based on 
available data, the 1921 flood was sc>lcctro as 
being most representative for combint•d 
runoff from the two rivers, and the standard 
project flood was determined to havt• a 
frequency of 250 years (50 percent larger than 
the 1921 flood). To establish standard projL•ct 
flows on the Colorado River, a 150 Pl'rl'l'nt 

vahw uf tlw 1~21 fluodflow!; at Palisade was 
dctcr·mitll'cl and then r<'ducctl by B.uoo cubic 
feet )lt't' :-;t•t•ond to reflect the effect of 
upstn•am n•s(•rvoirs. J•'or standard r,roject 
flows 011 tlw <:unnis.on Hiver, 150 percent of 
th(' 1 H21 flood flow at Grand J u net ion was 
eslablisht•d and tlwn dividt•d into runoff above 
ancl lwlow Blut• ML•sa Rcsrrvoir (5!) and 45 
percrnt, rcspe<·tivcly). Blm• Mesa Reservoir 
was t•ompll•l<'ll in 1!}65. Runoff above the 
reservoir was t•omputed as a ratio of the 1921 
flows aud adjusted for present conditions. 
Reservoir t•t•leases were made so that 
dowustn•arn t•hanncl capacities would not be 
excredl·cl and assuming maintenance of 
minimum powrr pool level. Downstream 
runoff was thL•n added to arrive at present 
standard projt•t•l flow at Grand Junction. 
Flows in tlw two rivers were combined for 
total standard project snowmelt flows at 
<~ranci.Jurwtion. The 100-y<•ar flood CVl'nt was 
eslablishl'll as an H9 percent value of the 
standard projpl't event The resulting 
flood flows are shown in Table :l. 

TABLE 3 

Stream 

Colorado River 

Colorado Hivcr 

Gunnison Hiver 

Leach Creek 

Horizon Drive 
Channel 

Lewis Wash 

PEAK FLOWS 
100- AND 500-YEAR FLOODS 

location 

AbovC' motJth of (;unnison Hin·r t. 

Below mou'th of (~unnison Hivt•r 

At Grand Jun('tion 

At H Road 

At lndt'IH.•nd('tll'e Ranch mens I >il!-h 

At 1-70 

7 

Peak Flow 
cfs 

100-Year 500-Yea·r. 
Flood Flood 

(i;!,OOO x~.ooo 

x~.ooo I 07,000 

20,000 2G,Il!IO 

l,HOO -1.200 

()(I{) 1 .~vo 

1,400 :umo 



2112 Fluid mechanic•~; 

1'ul•le 10.1 Vulut•• •if n in Uurwiu~·,. jnrmul11 

Prcparcll hy IL E. llorlon auol 1 It hcr:s 

" N aturc nr ~urract• 
:\lin Max 
-- -----· 

N"nt ""1111'111· ~mrr•u·c ..................... . 11.010 11.111:~ 

II. IIIII I U.U1:J 
11.11111 lUII-I 
0.11111 I 11.1117 
ll Ill I 11.111 ,-, 

\\'ood-~lu\'" pipe .. .' ..................... . 
l'll•nk llumo·s, pl:uwll ..................... . 
Vitrilieu ~>cw .. r pipe ...................... ·I 
Mel:ll llunH'ti, !IIIIOIIlh .................... . 
Conal'lc, pwcu.~t ........................ . 11.1111 11.1'1:1 

(A.·ull·nt. ruurLaLr •mrrno·t•ll .................. . 11.1111 11.111.-, 

Plank Uu1um;, unpinned .................. . 11.1111 u .Ill[> 

( ~111111111111-day olraillll~<' l ill' ................ . 11.1111 11.1117 

Cono·rdl', monolithic .... , ................ . 11.111:.! ll.lllti 

Brick with co•n11~nt wurlar ................ . 11.111:.! ll.llli 

ca~t iron .......... ' ........ ' ...... ' ' ... . 11.01:$ 11.1117 

Cement ruhltle sudat'<'ll .................. . 11.1117 II o:;u 
Hiv"t"tl ,;lo·o•l .................... . 11.111; 11.0:.!11 

( ':111als a no\ tlilo·ll<·~, ~11111111 h <'art h ......... . II. ll17 11. 11:.!.'1 

1\letal flmne:s, o•t•rru~ntHd ............. . 0.11:.!:.! n.tl:lll 

(~anal-;: 

I lreo\~"'' in l'oLrth, suoonth.. . . . . . . ..... . II .ll:.?f1 0.113:1 

In ruck •~ulll, tllllooth ................ .' .. . ll.ll:.!!"o 11. u:t.'• 
ltuu~h hco\:1 llOU \VCCdB on sitli'K ......... . 0 ll'.?!"l O.tl-111 

Hock culs, ja~gorl and irrc~~:ular ......... . II . 0:15 O.U·l5 

Nut ural HLCI'IIlllll; 
Su1110lhcat ............................ . 0 .11:.!!"1 II. 0:1:1 

tl.IHii ll Ofill 
0.075 0.150 

Houp:III'Rt ............................. . 
Vcrf. weedy ........................... ·\ 

·The ~lanning fonnub. rnay he expressed in t('rms of 1/v] by comparing 
Eqs. (10.4) and (10.6), from which 

c = ~)~ 
or 

1 1.49R'' 
·;;r ;-- n vi8u 

., (10.9) 

) 

Equating the right-haud sides of Eqs. (10.8) and (10.9) provides the 
desired corrclution between t and n, which is plotkd as the solid liues in 
Fig. 10.3 for three repref.enlative values of the hydraulic radius. 

The curves of t versus n in Fig. 10.3 must be regarded in the light of 
the c~omporwulsmukiu~ up the equation whic·h is plotted. The values of 
f

1 
for CX!llllplc~, were ori~inally ciC'll'rlllillcd for artificially roughened pipes 

I 
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COLORADO 

CONSULTING CIVIL ENGINEERS WEST -----~-~-~---~--83_5_C-OL-ORADO AVE~, GRAND JUNCTION, CO_L_O_RA_D_0_81-50-1-~-----

ENGINEERING 

City - County Planning 
Mr. Bob Goldin 
559 White Avenue 

303/245-5112 

September 16, 1982 

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 Ditcho 

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

Thank you. 

RJS/bj s 
Enclosure 

Sincerely, 
COLORADO WEST ENGINEERING 

SEP 17 1982 

CITY · COUNTI' 
PLANNING DEPARTMEiT 

1 
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ENTRANCE CULVERT DESIGN 

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, s1nce 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: 

where 

Q = CdA(2gh)! 

Q = flow c.f.s. 

Cd = coefficient of discharge 
A = cross sectional area of orifice, 

g = acceleration of gravity 

h = head on center of orifice, ft. 

2 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 is 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: 

Q = 0.62(56.75) ~(32.2)5.5~ ! = 665 c.f.s. 
is greater than 600 o.k. 

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 capacity of: 

1 ~ AR2/3 2 
Q = n S 

Q = ~:6~4 (56.75}(2.125)
2
/3 (0.0134)t = 

674 cfs is greater than 600 

1 
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• 
The headwater elevation may then be calculated using the 
bernoulli 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-

. cula tions). 

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

1 Q2 
h = Cd2 2gA 

1 6oo2 
h = o:b22 2( 32 •3)( 56. 75 )2 = 4.52 feet 

Since h is the head on the center of the orifice the head
water depth is therefore (4. 52 + 825) = 8. 77 feet. 

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. 

r. 

I 

I 
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CALCULATIONS 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. 

-.- ~.~~· ::t 

-~r---·--------- -- .. , ------
22... 

Z=O 
'-1.07 1 

v1 = 10.31 fps in channel immediately upstream from culvert 
at flow of 600 c.f.s. · 

v 2 = 10.57 at end of full pipe. Since yn = 8.14' the pipe is 
not full, adjust v 2 to account for partially full pipe. 

·v 
2 = 1.05 (10.57) = 11.10 f.p.s. 

v 2 
1 

2g 
+ 

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

Entrance loss= 0.9lv2
2 

v12J = 0.90 [11.1 2 10.31~= 0.24 
~g 2gj 2g 2g j 

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

HL1 _2 = 0.24 + 1.07 = 1.31 ft. 

z1 = 8.14 + 11.1 2 

2g 
10.31

2 
+ 1.31 ft. 

2g 

z1 = 9. 71 ft. 

Therefore headwater depth HW = 9.71 
free entrance conditions. 

1.07 = 8.64 feet under 

I 
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.. • 
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. 

I 

I 
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Calculations for Culvert 
at Ranchman's Ditch 

100 year storm flow in Ranchman's Ditch = 600 c.f.s. 
Slope = 0.01J4 ft/ft 
n = 0.024 

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

Q::: l·;:<l A RY3 S Y-:z._ 

6oo = t-;:'t (Yi';~} ($• )~ ( o. ol3<1f,_ 

·.:Jr.~ = ~ b 7. 86 

a.IL.f Fc:cr (NORMAL DE?Trl) 

p 1 P E S I 2 E - I 0 -;.._'' ¢ 

Since y is less than 8.5' and headwater depth is less than .n 
10.2 foot and Yc is less than yn flow occurs in a free entrance 
condition. 

Q= 
/.'-let 
C)!,~;...~· > 6 oo C. I=".$. c .I<. 

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 O.JJ ft. A freeboard 
of approximately 1 foot is provided during a 100 year storm 
event. , 

. ·• 
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Reply Requested 
YesO No 0 

" e CITY OF GRAND JUNCTION, COLORADO 

MEMORANDUM 

Date 

1982 

To: (From:) Bob Goldin 

~tember 30, 

From: (To: ) _ ____:_R~o:_:_:n:.___:_:R:_:_:i -=-s:..:..h -J./?IJ~L_--_Jjfc.__ _____ _ 

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 
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CITY - COUNTY PLANNING 
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"' 

grand junction-mesa county 559 white ave. rm. 60 grand jct.,colo. 81501 
A 

0 
· 'I m-e C\" (303) 244-1628 

~1EMORANDUM 

TO: 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) All 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 
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FLOODPLAIN NARRATIVE 

To Accompany 

CITY OF GRAND JUNCTION FLOODPLAIN PERMIT APPLICATION 

For 

Applicant: Ted Straughan 
Address: 639! Main Street 

Grand Junction, Colorado 81501 
Project site: 2575 Patterson Road 

Grand Junction, Colorado 

Prepared by: COLORADO WEST ENGINEERING 
835 Colorado Ave. 

lZ 

Grand. Junction, Colorado 81501 
(303) 245-5112 
Roger A. Foisy, P.E. 
Colorado Registration No. 15504 
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. ·. • 
· SOURCES OF INFORMATION -

The source of information for this narrative is the 
. ••~ ''Corps of Engineers, Flood Hazard Study, dated November 1976, 

. !t,, ;and the floodplain maps and flood profiles generated by tha;t 
. \, <' study. 

:.< , 

~ fr: . , :.~ : · ·· · More exact, calculated values of sheet flbw 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 cons'idered for development is located 
between 25 5/8 and 25 J/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 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

·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 

.,: v<until it ultimately reached 25i Road. Upon reaching the built 
:: :;J1;'~"<.';"up 25i Road, the flow would be directed north along the edge 

··. ;::;}iGt:·t}'- r'of ·the road until it ultimately returned to the channel. 

~~~~;,,~;, ; There are two entrances back to the channel located 

,c 
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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 

· "·· channe 1 • 
.. "\; 

• ' I ~ 

. 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 
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 
.· 9:dequate 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 pending area but merely as a "de~ention" 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 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 
·. s.tudy 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 decreasing detention areas down
stream of the 26 Road crossing would have no effect upstream 

~ ·ot that crossing. 

,,;EFFECTS ON ADJACENT PROPERTIES -

As previously mentioned, 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. 

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 adja~ent 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= t inch/hour f9r 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 25t 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. Pending 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 be·lieve 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 pending 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 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. 

I 
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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, 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. 
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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 Rivc•r. 
Horizon Drive Channel flows through thc> 

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 bt'comes 
Independc>nt Ranchmens Ditch in the vicinity 
of Grand Vallc>y Canal. The Colorado River is 
the only other stream under study to enter the 
city, passing through the westPrn sector. Plate 
1 is a general map of the area. The stream 
reaehPs studil•d are shown in Table 1. 

TABLE 1 

Stream 

Colorado River 

Gunnison River 

Leach Creek 

Lewis Wash 

STREAM REACHES STUDIED 

From: 

22 Road 

Mouth 

24 Road 

Mouth 

Reach 
. Upstream to: 

32 Road 

Redlanrh Dam 

H Road 

Government Highline 

Length 
of Reach 
(miles) 

12 

2 

4 

Canal 3 
Horizon Drive F Road 

Channel 
..;;.;;.;;,n;;;-.;..;.;~.;..;;.;.,.;;._ ___ ...;,_~~------..;.V..;..ic:.:.i~!.~.~_f_Y!_~Ike~.!.if::!~-----2-
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TABLE 2 

DRAINAGE AREAS AND 
HEADWATER ELEVATIONS 

Stream 

'Colorado River 

Gunnison River 

Leach Creek 

Horizon Drive 

Location 

Ciag-ing Station 
near Fruita 

Gaging Station 
near Grand Junction 

At mouth 

At "F" Road 

Approximate 
Drainage Area 

sq. mi. 

17,100 

7,9:~0 

25 

Approximate 
Elevation of 

Headwater Area 
ft. (msl) 

12,000 

14,000 

Cfiannei-·---.. -·--------- ------------- ........ . -··-·-··-·---" 

5,500 

--· __ J'!!~'lQ_ 

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 lfi 
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 det'p snow
pack accumulates. Temperatures are often in 
the nineties in the summer and below fret'zing 
in the winter. Oc<.'asionally, summertime 
temperature may exceed 100° and winter 

5 G,GOO 

temperature may drop as low as -20°. Natural 
vegetation in valley areas primarily consists 
of rottonwood and willow, desert shrub, and 
an understory of hardy grasses. Prominent 
between f1000 and 8000 feet are juniper, pii1on 
pine, oak, big sagebrush, and Douglas Fir. 
From HOOO feet to timberline, veg-etation 
eonsists mainly of a~>pcn, spruce, sub-alpine 
fir, lodg-epole pine, and native grasses and 
shrubs. V l'g-l•tation is sparse above timberline 
but i neludPs grasses, sedgl'S, and alpine 
willow . 

. I NATURE OF FLOOD PROBLEMS 

-~, .I 

fi'-·· 

I 
I 

•,· 1. 

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 

3 

periods ean Ol~cur 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 

I 
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the drainage basins of the Colorado and 
Gunnison Rivers and conveeti\'c l)'l>l~ cloud
burst storm runoff from the drainage basins 
of the tributary streams create the most 
severe flood conditions in the study ar£>a. 

The unit hydrographs for L£>ach CrPPk . 
Horizon Drive Channel, and Lewis Wa~h were 
developed by using the Snyder technique and 
data from several similar nearby ba~ins with 
recorded thunderst/)rm runoff. Regional 
snowmelt flood envelope curvps flll' tlw 
Colorado and Gunnison RivPrs were devP!opl'd 
using flow-discharge fn•qucm·y data. 

Snowmelt flows of tlw Colorado and (;un
nison Rivers at Grand Junction Wt.'l'(' 
developed from frequency eurvt.•s for thosl.' 
streams above Grand .Junction. Ha~Pd on 
available data, the 1921 flood was ~PIPl'll'd as 
being most represt.•nlatin• for eombirwd 
runoff from the two rivcr·s, and tlw standard 
project flood was dt.'lPrminPd to ha\'£• a 
frequency of 250 years (GO Jll'l'l'l'nt largl'l' than 
the 1921 flood). To establish standard projl>l't 
flows on the Colorado Hiwr, a 1[)0 pl'n·t.•nt 

• 
valut• of till' 1!)21 floodflows at l'alisade was 
dl'tL•rm i lll'd and then reducPd by H,OOO cubic 
fl't't pt.•r ~t·cond to rcfiL•d thP •dfect of 
up~tn•arn n•spr·voirs. Fur ~tandard project 
flows on tlw (;u.nnison Wver. liiO pPrcent of 
Hw 1~1~1 floodflow at (;rand .Junl'tion was 
t•stahli,;lwd and tlwn dividt•d into runoff above 
and ht•low Hh11.• Mt-~a !{l'St•rvoir (;,;, and 45 
JH'l'l't.•nt. n•sp<•l'tivt>ly). Blm• ML•sa lh•servoir 
was r·om pldPd in 1 ~Hi!>. l{u noff above the 
n·~pn·oir was ('Olllplltl'd as a ratio of the 1921 
flows and adjustt•d for JH'l'SL·nt l'onditions. 
Ht•st•noir n·leasl's Wl'l'l' made so that 
dow nst l'l'a!ll ehanrwl eapa<" it it•s would not be 
l'Xl'l't'dt•d and a~suming rnaintl'llallC<' of 
minirnttrn powt.•r pool levt•l. llo\\'nstream 
runoff wa~ tlwn addPd to arrivv at present 
standard pro.i<'l't flow at (;rand .Junction. 
Flo\\'s in Uw two rivt.•rs \\'('f't• r·onlhirwd for 
total standard Jll'OjPd snmvmelt flows at 
<;rand .lund ion. Tht.• lllO-yt>ar flood l'VL•nt was 
l'~tal>li~ht·d as an _l-1!} pt'l'l't•rrt value of the 
standard pro,il'ct PW•nt. ThP l'l'sulting 
flood flm\·s an• shown in Tal lit• :{. 

TABLE 3 

Stream 

Colorado River 

Colorado River 

Gunnison Wver 

PEAK FLOWS 
100- AND 500-YEAR FLOODS 

Location 

Abovp mouth of (;unnison Wwr 

Bl'IO\\' mouth of (;unni~on i{iv<•r 

At Crand .Junction 

Leach Cr·et.•k At II Hoad 

Horizon Oriw._• ____ At !!.l~!~'Pl'_l_l_dt>nl'!' Hanl'hnH·ns I >ill'h 
Channer-

Lewis Wash At I-70 

7 

Peak Flow 
cfs 

100-Year 500-Year 
Flood Flood 

fi:~.O< HI H2,000 

H2,000 107,000 

20 ,00() ~il.OOO 

l,XOO ·1.2ll0 

liOO umo 

1.·100 :{)~()() 

I 
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TABLE 4 

OBSTRUCTIVE STREAM CROSSINGS' 

Eleva tiona 

II Under- Top of 100-year 500-year 
Identification Locatlon1 Streambed clearance• Roadway' Flood Flood 

COLORADO RIVER 

Ul Grand Avenue (State 
Highway 340): 
Westbound Lanes 385.53 4538 4559 4562 4553 4555 
Eastbound Lanes 385.56 4538 4559 4562 4554 4556 

lll DRGWRR 386.71 4546 451)6 4570 4563 45t)5 
5th Street (U.S. 50): 

Northbound Lanes 386.8:1 -1549 ·l:i70 4575 4564 45fi() 
Southbound Lanes a81i.84 4550 4fit)5 4572 4565 451\7 

II 32 Road 39:3.05 4()01.) 4~\~f> 

LEACH CREEK 

·IG:lO 41\27 41)29 

•• River Road• 2.040 4532 4540 4542 4543 4545 
' DRGWRR 2.100 4534 4f>-ll 4545 4544 4546 ,, :·· . ~ 

U.S. Highway 6/50* 2,440 4536 4542. 4546 4545 4547 
6/50 Frontage Road• 2.625 4536 454·1 4545 4545 4547 .I 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 4fJ!l4 4599 4593 4fi94 

I G~ Road* 19,130 4627 .w:.n 4Gfi0 4640 4640 
., 1-70 Frontage Road* 19,540 46:~8 4646 ·11iiH 4660 ·16til 

26 Road* 21,330 4653 4ti59 4()62 4!J6·1 46tl7 
H Road• 22,570 4666 4~)74 4t)84 46~5 4686 

' LEWIS WASH 

I 
D Road 2,070 4610 41>20 -1622 4G21 4623 

. . DY,z Road 4,730 4629 4ti:l8 ·Hi40 4639 ·Hi42 

' E Road 7,370 464·1 4fi51i ·I finO 4657 4ti6l 
' Grand Valley Canal 8.120 4651 4664 4oCS 41)63 4670 

r,a U.S. Highway 6/24 9,080 461)3 4674 4678 4670 41)77 
E~ Road 10,0:l0 467::! 4682 .4tiH5 4684 4fi86 

I FYz Road 15.470 4737 4748 4750 4747 4752 l 

Interstate 70• 17,800 4762 4769 4778 4770 4779 

• HORIZON DRIVE CHANNEL 

'~ 

'".. Private Cross~·-------·-·~!.?~~ 4580 4586 4590 4591 4591 

• 
Private Crossing• 9,75 4588 4594 4595 4596 459fl 
26ROad•--·----lu::IOO' 4597 460·1 4606 -1601, 4607 
26Yz Roaa.-------l."3-:ml 4Gl8 4628 4634 4635 4636 
Main Line Grand 

Valley Canal* 14,250 4630 4635 4643 4635 4644 
Grand Valley High-
line Canal• 15.700 4645 4t).t9 46!)8 4659 4660 

Horizon Drive• 16,540 4648 4653 4657 4660 4661 
27 Road* 17,440 4657 4662 4!i!i9 4670 4671 
G Road• 19.900 4688 4692 4702 4703 4704 

' Culverta are designated by •. 
I At the upstream fucc or the ~tructure (<'X('t'llt for top or rontlwny), rotnult·tl In the nt•are!ll root. mcar. •<':l ll'vl'l datum. 
3 Mile~ upstream from Lt.'\'$ Ferry. Ari1.ona. •lll tlw Colora•lo ltiv••r: f••••t upslrl'am frum m.>uth on trihutary ~tn•ams. 
• Low steel at lowest point on ~tructure for all \)'IH'S or brirl!fc except nrch. Top nf Olx>ninK at mid-~pan on .. rch hri~gl's and 
culverts. 
• At the center line of road immediately above underclcarancc point. 

9 
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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 
-LewislWas~- ·~---

• No owrbank flow. 

In sheet flov .. ·5 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 plat~s. 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 

Velocity 
(feet per second) 

Main Channel Overbank Areas 

7-H 
()-H 

:~-7 

2-4 
1 

1-2 
~-5 1 
ti ··-··-··-----------·-··· ·-···-·-r-

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 
ft>ct per second. Water flowing at about 2 feet 
per S<'eond or less will deposit sand, silt, and 
other <kbris. 

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 
Riv('r would flood agricultural areas 
upstream from the mouth: 

& Broad. shallow on•r·\and flow !("l'nt•rally IPss than 2 fel·t del'p. 
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APPENDIX 

•••.. listing 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. 

Table 4- Obstructive strea~ crossin3s 

Plat 73- ~load Profi IPS 

Table 3- Peak Flows 10~- an~ ~0~-y~ar floods 

Table 1~1-1- Values of "n" for Mannin'1·:; Forrr1s.Jia. 

Grand J·unction lnten~;itY- l.iura.tic•n C:u,-v\"'~·"' 
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l'llltf'LY TO 

• DEPARTMENT OF THE ARMY 
SACRAMENTO DISTRICT, CORPS OF ENGINEIIM 

8!50 CAP'ITOL MALL 
SACRAMENTO. CAUP'ORNIA 9!5814 

. ·.,·;<•. ATTilHTION 01' 

,.~T 5 December 1980 

. vii'• II(· 

, . ~~.J~pger A. Foisy 
Colprado We~~ Engineering 
835 .Colorado Avenue 
Grand Junction, Colorado 81501 

';'"·"'-"l"'-'' 

Dear Mr. Foisy: 

·- . 
htl\aant to your 4 November 1980 letter, a list of cross sections used in 
o\n: .1976 study of Horizon Drive Channel in the Grand Junction area is 
inclosed. Also inclosed are an HEC-2 computer card deck and card list for 
4 porti.on of the Colorado River in Grand Junction. Other inforution that 
fOU.l:'equested was discussed with you in a 3 December telep~one conversation 
w~~ Messrs. Dail Hatch and Herb Hereth of this office. Additional backup 
... terial 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. 

2 lncl 
1~ Cross-sec list 
2. Comp· deck & card list 

Sincerely, 

(c);tORcR 
.-c't;hief, 

f"-...... I c.- .~r·-

C. WEDDELL 
Engineering Division 

,,I, 

'·' 

' . ~ .r;, 
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II TABLE 4 

OBSTRUCTIVE STREAM CROSSINGS' I, 

Elevation' 

I .I Under- Top or 100-year 500-year Identification Location, Streambed clearance• Roadwat Flood Flood 

COLORADO RIVER :I Grand Avenue (State 
Highway 340); 
Westbound Lanes 385.53 4538 4559 ·1562 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 386.83 45-19 4il70 457f> 4564' 4561) 
Southbound Lanes :18ti.84 4f>50 4liti5 4!"'>72 4f>65 4567 

!I 32 Road 3H:t05 4606 4ti25 41i;JO 4627 4629 

LEACH CREEK 

.I River Road• 2.040 4532 4540 4512 4543 4545 
DRGWRR 2.100 4534 4541 ·1545 4544 4546 
U.S. Highway 6/50• 2.440 4531) 4542 ·1546 4545 4547 6/50 Frontage Road• 2.625 4536 4544 45·15 4545 4547 I 2472 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 I G72 Road• 19,130 4627 4ll:n 4ti50 4640 4640 1-70 Frontage Road• 19,540 46;{8 4646 4t)fil 46fi0 4661 
26 Road• 21,330 4li53 465!) ·11>62 ·tl16·t 461)7 
H Road• 22.570 4666 4674 4tiH4 ·16!:!5 4686 I LEWIS WASH 

!I 
0 Road 2,070 4610 4620 lli22 41i21 41i2:l 072 Road 4,730 4629 4638 4t>·to 4639 ·1H42 
E Road 7,370 464·1 465ti IGCO 4(if>7 41)61 
Grand Valley Canal 8,120 4651 4664 4GfjH 466:1 4670 

i 
U.S. Highway 6/24 9,080 4663 4674 lli7H 4670 4677 
E~ Road 10,030 467:! 4682 ·II>S5 . 46lH 4686 F'72 Road 15.470 47:l7 474R ·17!">0 4747 4752 Interstate 70• 17.800 4762 4769 1778 4770 4779 

I HORIZON DRIVE CHANNEL 

"'- Private Cross~ q_._?Q.O ___ ·i~?Q _____ 4586 4590 4fi91 4591 -·-· ~··-~-·· 

f 
Private Crossing• 9,750 4588 4594 4f>!l5 4fi911 4596 26 Road• 10,400 4597 41104 -HiOH 460f) 41l07 
26~ Road• 13.450 4618 462H 4ti3-\ 4t!35 46a6 
Main Line Grand 

~ 
Valley Canal• 14,250 4630 4635 464:~ 4635 4644 

Grand Valley High-
line Canal• 15.700 4645 41)49 .to:-)8 465!) 4660 

Horizon Drive• 16,540 46·l8 4653 .lfif'>7 4660 4661 

I 
27 Road• 17.440 4657 4662 4tiG9 4670 4671 G Road* 19,900 4688 4692 4702 4703 4704 
' Culverta are desi~tnated by •. 
• Al the Up!ltream face of thl' ~tructure lcxcPpt for top of rua<lwayl. roun<l•·d Ill th<' nt•arCllt root. mcar. ~<'a l·w~l <latum. 

1 
1 Mile< upo;tream from l..c"5 Ferry, Ari~ona. on Llw Colur:uln Rivt:'r: fet•t UJ"lr••am (rum m.>ulh on trihutar}' strt•ams. 
' Low steel at lowe~t point on ~tructure for all l)'l>''ll of bri11Jcc except 11rch. Top of or><·ning at mid·~pan on u~h brid~e•·~ and 
eulvert.ll. 
' Al the center line ol ruad immediately above und~·rclt•arance point. 

l, l 9 
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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 wPre 
developed by using the Snyder technique and 
da!-a 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 thmw 
streams above Grand Junction. Based on 
available data, the 1921 flood was st:>lected as 
being most representative for combint>d 
runoff from the two rivers, and the standard 
project flood was determint>d to havp a 
frequency of 250 years (50 percent larger than 
the 1921 flood). To establish standard projL•et 
flows on the Colorado River, a 150 pen·l'nt 

• 
valm• of tlw 1921 floodflows at 'Palisade was 
dctermirwd and then n•duced by 8,000 cubic 
feet per· Sl'<'ond to reflect the effect of 
upstn•am n•s<'rvoirs. For standard project 
flows on thl' (;unnison Hiver, 150 percent of 
the Hl21 floodflow at ·(;rand .Junction was 
establ is~wd and tht•n d ivi<kd into runoff above 
and hl'low Bltw Mt•sa Res(•rvoir (5!i and 45 
percent, respectively). Blue Mesa Reservoir 
was eomplt.'tNI in Hl65. Runoff above the 
reservoir was eomputed as a ratio of the 1921 
flows and adjustt:>d for present conditions. 
Rest:>rvoir releases were made so that 
downstr<>am channel capacities would not be 
exct>l'dL·d and assuming maintenance of 
minimum power pool level. Downstream 
runoff was then added to arrive at present 
standard proj(•et flow at Grand Junction. 
Flows in till' two rivers were combined for 
total standard project snowmelt flows at 
(;rand .J un<"t ion. The 100-ymr flood ev<•nt was 
t•stabl ished as an H9 percent value of the 
standard projt•et event. The resulting 
floodflows are shown in TahlP :~. 

TABLE 3 

Stream 

Colorado River 

Colorado River 

Gunnison River 

Leach Creek 

Horizon Drive 
Channel 

. Lewis Wash 

PEAK FLOWS 
100- AND 500-YEAR FLOODS 

Location 

Abovt:> mouth of (;unnison Riv<·r 

Bt.•low mouth of (;url"nisor1 Riwr 

At (;rand .Jun<'tion 

At H Road 

At lndt•pt•ndt•ru•t• Ranchnwns I >it(·h 

At 1-70 

7 

Peak Flow 
cts 

100-Year 500-Year 
Flood Flood 

(i:~.ooo H2,000 

X2,000 107,000 

20.000 2G.OOO 

1 .xoo 4.~00 

()()() l.XOO 

1,·100 :u~oo 

I 



• ... 
0 • .. 
0 s ... .. 

: ) . 

• 
Chart 2-53: HEADWATER DEPTH FOR C,M,P. CULVERTS 

WITH INLET CONTROL 
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2112 Fluid UH~chani(·s 

1'ublf• 10.1 Vultws of n in Hunlling·sfurmultl 

l'reparl'tl by IL K Horton and I It !wrs 

Natun' of :;urfal"l' 

N<,lt. l'<'lnt•nt ~urfrlt'l' ..... . 
\\'oml-stave pipe .......... . 
Plunk tlunlt's, plaitt•tl. ....... . 
Vilrifi,,tl spw,•r pipe .......... . 
:\\l't :d fill! Ill'S, ~11100th ...... , 

Concrete, preea't ....... . 
Cemt•ut. utort.ar ~urfat·t·,; ... . 
Plank fhJJn.,s, unplanetl .. 
( '•urtlltl)fl-t•.lay draina!!:" I ilt· .. 
Cont·rt~ll·, monolit hie .... 
Bri<·k with t'<'IIH'IIt mortar. 
Ca::;t irou ............. . 
Ceml'nt rubble surfar'<'H. 
Hivl'lt·rl st.•·•·l ... 
('a u:ds aud dit <'hl's, stnoot h t':t rt l1. 
1\let al fltiiH<'H, n•rrug:at ed. 
( ~:lllaiH: 

l lredgt'<l in <'arth, sntootlr .. 
In rot·.k •·uts, Hllloot.h .... 
I tough lwtls and we!'ds on sidt·s. 
Hoek ntis, jaJ.!;~Cd and irn'!!;lllar. 

Nutural st.re:uns: 
Rmootla·st ........ , .. . 
l:oughP~t ... , ..... , .. 
Very weedy .......... . 
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The l\Ianning'formi1b may lw exprC'SSPd in terms of 1/ v7 by comparing 
l~qs. (10.4) and (lO.G), from whif~h 

c = ~1 = ~~5l /{\6 

or 
I 1.4\llt• 

Vf n VHg 
(10.9) 

Equating the right-hand sides of Eqs. (10.8) and (10.9) provides the 
desired eorrclation between E and n, whieh is plotted as the solid lines in 
Fig. 10.:~ for three representative values of the hydraulic radius. 

The curves of E versus n in Fig. 10.:1 must be regarded in the light of 
the c•ompotwnis making up 1 Itt• t•qua!ion whid1 is plotted, The values of 
t, for examplP, were originally d<'lnmined for artificially roughened pipes 
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Reply Requested 
YesO No 0 

CITY OF GRAND JUNCTION, COLORADO 

MEMORANDUM 

Date 

Oct. 11, 1982 

To: (lfmtK:>l Bob Goldin - Floodplain 
Administrator 

From: ~)~~R;.un.u..n _JR:ui~s.u..h-J./'-I-t&&~~J£_--4L.:;:_-----

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 11 sheetfl OW 11

• 

Enclosure 

cc: Jim Patterson 
Jim Taylor 
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COLORADO 
WEST 

ENGINEERING 

CONSULTING CIVIL ENGINEERS 
835 COLORADO AVE., GRAND JUNCTION, COLORADO 81501 

303/245-5112 

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 informatica 
available. 

We wish to be informed of the progress of this flood
plain application. 

-
RECEIVED MESA coUNTY 

DEVELOPMENT DEPARTMENT 

(' ~- ~) l 1982 
,) : .. 

Iii 



• 
Mr. Ronald P. Rish, P. E. 

RJS/bjs 
Enclosure 

Sincerely, 
COLORADO WEST ENGINEERING 

·'2~ by .) JeffY~ 
Civil Engineer 
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Reply Requested 
YesO No 0 

CITY OF GRAND JUNCTION, COLORADO 

MEMORANDUM 

Date 

September 30, 1982 

To: (From:) Bob Goldin From: (To:) __ R--=-o ___ n_R_i---'s'-'-h'-.&J_f-4-.L--?f!L_ _____ _ 

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 11 marginal 11 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 ->ill ~ 

RECEIVED MESA COUNTY ! 
DEVELOPMENT DEPARTMENT :\ 
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