061 J-39-91233 2092

State of Colorado
COLORADO WATER CONSERVATION BOARD

Clifford H. Store, Director

Preliminary Examination Report
F100D CONTROL INVESTIGATION
PIERCE, COLORADO AND VICINITY

Weld County, Colorado

Qe 1939



CLIFFQRD H. 5TOME
DIRECTOR ANP BEGCRETARY

STATE OF COL.ORADO

COLORADO WATER CONSERVATION EBOARD

DENVER
JUNE
28
1939

Colorado Water Conservation Board,
Mres Clifford He Stone, Director,
Denver, Colorado.

Gentlemens:

In campliance with previous instruections of
the Board, we have made & preliminary exeminetion of
the flood control problems in the vicinity of Pierce,
Weld County, Colorada.

Attached will be found ohr preliminary report,
with récommendation thet oopies of said report, subject
to approval by the local flood protestion comittes, be
submitted to Federal Agencies that are interested in and

soncernsd with flood control problemse

Respectfully subtmitbed,

CLP3ds Ce L, Patterson, Chisf Engineer

(8)

MEMBERS OF BOARD
RALFH L, CARR - =« =
CHAIRMAN

CHRIE WALLRICH - " -
VICE-CHAIRMAN

BYRON ROGERS « - =
M. C. HINDERLLIDER + =~
Epw. D. FOSTER =« =~ =« =«
MISS WENA POINTER - « -
WAYNE N. ASPINALL = =
JOHN B. O'ROURKE -

P. 8. ELTING . HOT SULPHUR SPRINGS
GECRGE J. BAILEY « + =«
J. M. DILLE &+ -
CLIFFORD H. STONE + =



Preliminary Examination Report
FLOOD CONTROL INVESTIGATION
PIERCE, COLORADO AND VICINITY
Weld County, Colorado

INDEX

Page
Letter of Transmittaloo-.......su..-...tn...a.....-....-- (a?
1. Introauction.......o..o...ot-oc-aoqt.coln.uinnocn..oo 1
20 QuestiOnnaires--.-........----.;-...........-...-..o- 2
3 Sumnary of Flood Damage RéPOPtSpcooqo.o-o-ov-r#-qooo- 2
ho Looation of Flood Damages..--.o..-.oa..o...aoy...o.o- h
5¢ Flood Prevention leasures as Suggested by
Questionnaire Statements---«--.--....-..«-».....-- 5 and 6
6e Field Investigation of December, 1938ssecccensnsssense &
7. PTGinitatiOn Data....;-..u;ooooo-»-uo-o-n-u-uao..olo 7
8s Spring Creslk Drainage B&Siﬂbounco-nconouoooﬂiupoitcat a8
90 Laramie«Poudre Canalo......--¢--..u..».....a.u.....co 9 and 10
10. High.way a,nd Railroad crOSSings.Qruo.on.o-.umom-.o.oot 10 and 11
1le Estimated Meaximum Flood FloWsesssooencosroansvcrssnnss 12
12, Discussion of Flood Proventionscsciesnssvessnnnsennss 2, 13 and lu
150 concluSions.lt.;00..000".0!.!Oonooc.ooc.0...w!tlot¢0 ]
1h. Recommendations.o--...o....-;.-...o....-....-......m; 15

Photographs of Laramie-Poudre Ditch East of Higilwey

Nos 85.0-.0.0.0.0.0---»....tooot«aumm!opqoooooo--oooﬂ 16
Photographs of Laremie=Poudre Ditch West of Highway

Nbl 85!0.0!...0000.00.«....Dnowodyow‘onaoto-wtoooaanh 17
Photographs of washes along State Highway No. 85
between Nunn and Pierceooo.-oﬂooooou00nonopooooo.-o-o 18
Photographs of highway and railroad bridges just

Yorth of Piercea-.-...o..,..o.».-..n....»...o---.-..n 19

Exhibit Noe leseeslap

Exhibit Noe 2esecsluthority for Flood Control and
Flood Prevention Projects

Exhibit Noe 3.«...Questionnaire

Exhibit Noe Leee.eSummary of Flood Damage Reports, FPierce,
Colorado and Vieinity

Exhibit Noe SeseseSummery of Reported Flood Damsges, Years 1917=1935
Properties Uithin Spring Creek Drainages

Exhibit Noe GeseseSummary of Reperted Flood Damages, Years 1936=-1938
Properties Within Spring Creek Drainage.

Exhibit Now 7eeseeSummary of Reported Flood Damages Years 19%5«1938
‘Properties Within Spring Creek Drainages

Exhibit Nos Be(a).Flood Control Investigation, Deseription of
Rain Gages at Numn,Pierce,Ault and Eaton,Colorado

Exhibit Nos B8e(b)ePreoipitation for Year 193l.

Exhibit Nos 8 (c)ePrecipitation for Year 19%5.

Exhibit Nows 8a (d)ePrecipitation for Year 1936

Exhibit Noe B.Ceg.Precipitation for Year 1937,

Exhibit Nos 8e(f)ePrecipitation for Year 1938,

(b)



14 INTRODUCTION

During recent years a series of floods have occurred in the
vieinity of Plerce, Weld County, Colorado. Copy of a map of the wvi~-
cinity is hereto attached, marked Exhibit 1, Shortly after the most
recent flood of September, 1938, a meeting of property ommers in the
vieinity was held at Pierce to discuss the flood situation. Various
opinions were advenced as to the ocsuses of floods and numerous suge
gestions were made as to remedies for 'bhé prevention of flood demages.
These opinions and suggestions were diverigent and in some respeocts
were conflicting so that no definite plsn of proced:ure could then be
adopted.

One of the functions of the Colorado Water Conservation
Board is to aid citizens of the state in the solution of such problems.
The authority of the Colorado Water Consermvation Board with respect to
the prevention of flood demages is set forth in attached Exhibit Noe 2.

Through its Director, Cliffeord H. Stone, the services of the
Colorado Water Conservation Board were offered to the property owners
of the Plerce vicinitys The Enginsering Department of the Board was
instructed to make & preliminary examination and report for the ase

sistance of a local flood protection committes consisting of:

Moses Smith Ault, Colerade, Chairman
J. A. Turner Nunn, Colorado

Emil Smith Pierce ,,j Colorado

dJacob Hasbrouck Ault, Colorado

Fo Ae Griffen Nunn, Colorado



2, QUESTIONNAIRES

At & meeting of the flood prote:btion comittee with represenw
tatives of the Board, held November l, 1938, a questiomnaire=form was
adopted, ocopy of which is hereto attached as Exhibit Nos 3.

At & second similer meeting November 22, 1938, srrangements
were made for the circulation of questio#naires among local property
owners. The loocal flood protestion comnittee furnished the names of
approximately 75 property ownsrs to whom ‘the Board mailed question-
naires.

As of December 9, 1938, approximately 30 of the guestionnaires
had been filled out end returnede The nd:.mes of the owners and operators
reporting flood damages are indicated on tabulation marked Exhibit L.
The nemes of those to whom questionnaires hed been mailed but from
whom no replies had been received, together aumbe ring about forty, were
furnished to each member of the local flood protection committee under
date of December 13, 1938. In the meantime a fisld inspection had been
made of the areas Within a few weeks thereafter no additional reports
of flood damages having been received, tabulations were prepered of
the flood demage statements as submitted, copies of which are hereto

attached.

%+ SIMMARY OF FLOOD DANMAGE REPORTS

Exhibit L shows the names of owners and operators from whom
reports of flood demages were received, The locations of the proper=
ties are desoribed by seotion, township and renge. By means of letters
these properties are further grouped asccording to their locations,

whether within or outside of the dreinmage basin of Spring Creek. Those

.



properties within Spring Croek basin are grouped according to their
locations above or below the various cenals and ditches that oross
the Spring Cresk drainage basin.

The map, Exhibit 1, was prepared from U. §. Geological Survey
topographic maps. It shows the locations of the several properties
concerhing which flood demage reports wers received and tabulatede
It alsb shows the location of Spring Creek and its drainage basin with
respect to adjoining water sheds, &s well as locations of the towns
of the vicinity and of the several ditches that cross the Spring Creek
Valley.

The flood demage statements of lvoal property ovmers and
operators appearing in the signed questiohmaires, have been augmented
by reports received from the State Highway Department and the Uniom
Pacific Railroed Company, showing the damages to their properties re-
sulting from floods in the Pierce vicinity.

Exhibit 5 shows the amounts of the reporbed damages to crops,
ditches, buildings, highways and rei lroad properties, and other
demages including livestock, lands » bridges, fences and implements and
machinery for the years 1917 to 1935.

Bxhibit 6 is a similar summary of the reported flood damages
for the years 1936 to 1938 inclusive.

During the 22 year period, 1917-1938, the total reported
flood demeges were $91,631.00. During the 18=year period, 1917-1934,
the reported damages totaled only $2,600400. The balsnce of the re=-
ported demages, nemely, $89,031,00 occurred during the four year

period, 1935~1938. Of this smount, 3 repdrts for the year 1935 covered

-
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properties that are located outside of the Spring Creek Drainage Basin
These three properties reported demages totaling $9,550.00, as indi-
oated on Exhibit 5,

Limiting the oomsideration to properties within the Spring
Creek Drainage Basin and to the four year period, 1935=1938, the total
reported damages were $79,481.00 as shown by Exhibit 7.

Exclusive of damages t¢ highways and rajlroads s the four year,
1935=1938 flood damages totaled $1:9,518.00 of which $27,313.00 was
reported as damages to ocrops; $2,560400 damages to ditohes; $8,845.00
damages to bulldings; end $10,800,00 in the form of other damages,
consisting of $650,00 loss of livestock; $1,325,00 damages to fences;
$2,175+00 demages to equipment, machinery, et cetera; and $6,350.00
demages to lends caused by erosion and depositions No estimates are

included covering the depreciated land values resulting from flood

hazards.

Le LOCATION OF FLOOD DAMAGES

During the four yesr period, 19351938, the major share of
the reported flood damages to farm proper'Ey was located in area (B)
east of the Town of Ault, sbove the Eaton Ditch and below the Collins
laterals (See Map, Exhibit 1, and tabulation, Exhibit l).

Damage to highways and railroads were largely concentrated
in the section between the Towns of Nunn and Pisroce, that is in aree
(D) below the laramie=Poudre Canal and above the Plerce Lateral.
Assigning all the reported highway and ral lroad demsges to this aree
(D) the following summary will indicete "ci':ie location of flood damages

during the 1935«1938 period within the Spring Creek Drainage Basin.
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Roported Demapes Averapge Potrcent

Section = Area Total 19351028 Per Yr. of Total
A = Below "Eaton Ditch § Lles 8§ 1,106 5.6 %
B - Baton Ditoh to Collins lLateral 29,275 7,319 3648
C « Collins Lateral to Pierve lateral 13,893 3,473 17.5
D = Flerce Lateral to lLaramle~Poudre 30,263 (n) 7,566  38.1
E - Above Laramie=FPoudre Cansl 1,625 (b) L6 240
Totals $79,L81 $19,87¢ 100 %

(a) Includes highwey and ral lroad damages.

(b) Probably does not include sheet or gully erosion over
the watershed of Spring Creek.

Considering the incompleteness of the returned questiomnaires
and based upon the scpttered locations of the properties reporting
flood demages, it appears that a detailed investigation of the enbire
area, to imolude all forms of dameges, might disclose a larger total

and & lerger average annual demage then is showm in the sbove table.

5« FLOOD PREVENTION MEASURES

AS SUGGESTED BY QUESTICNNAIRE STATEMENTS

A total of twenty-seven suggestions were made by residents of
the Pierce area as to measures for the prevention of flood damages s
Seventeen of these involved the Laramie-Poudrs Canal. Nine residents
suggested enlarging the laramie~Poudre Ditch throughout its lsngth to
the MoGrew Reservolr in order to carry the flood water of Spring Creek
completely away from the valley snd from the viecinity of Plerce., Seven
persons suggested using the laramie=Poudre Ditch with Spillways con=
structed in its lower banks st all natural water courses in order +o
avoid concentration of flood flowse One suggested cleaning and enlarge

ing the Laramie=Poudre Ditch as far as Lone Tree Creek.



Two persons suggested enlarging the Pierce Lateral and the
Collins Lateral in addition to enlarging the laramle=Poudre Ditche
One suggested the construetion of spillways at matural water courses
through the Faton Diteche Two persons suggested the construction of
& flood ditch along highway Noe. 85 in order to prevent the flood
waters from over=flowing the fields adjacent to the highway. Two
suggestions include the straightening and enlarging the channel of
Lone Tree Creeke One resident suggested the construction of a system
of ocollection and detention ditches over the drainage baszin of Spring
Creek above the Laramie=Poudre Cansl. Two residents suggested check=-
ing the water above the laramie~Poudre Ditch by means of dems across
the S;ring Creek Valley, although both admitted that some enlarge-

mexnt of the Laramle=Poudre Diteh might alse be required.

6, FIELD INVESTIGATION OF

TECEMBER 1938

Beginning December 5, 1938, & field investigation was mede
which required 5 days. DPart of this time was involved in the col~
loction of questionnaires that had been distributed among residents
of the flood area. A search was made for additional rainfall records and
ini‘ormﬁtion concerning the intensity and duration of storms which
resulted in demage. Crossesections end levels were taken in the
Laramie=Poudre Canal from its crossing of Spring Creek to Lone Tree
Creeke An inspection was made of the lowsr portion of the basin of
Lone Tree Creek below the Junction of Owl Creek and Spring Creeks, An
investigation was also made of the bridges and culverts erossing the

highwey and railroad between the towns of Numn and Plerce.
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Te FPRECIPITATION DATA

There are no precipitation records published by the U, S.
Weather Bureau for stations within the erea under investigatiom. The
nearest point for which reccrds have been published are at Greeley,
about 15 miles South of Pierce, and at Grover, asbout 30 miles North-~
east of Pierce.

However, a record of rdnfall at ﬁunn, Colorado, for the year
1925-19%8 was compiled and furnished by Mre J. A, Turner, Records were
also obteined from the Great Western Sugar Company stations at Eaton,
Colorade and at a farm 2=1/2 miles Bast and one mile Sauth of Pierce,
Colorados A rain gege is also being mainteined by the Town of Ault,
observations being made by the Town Clerk. Copies of these several
records were made for the years 193L=1938, Exhibit 8 (a) is a de-
seription of the several rain gages above mentioned. Exhibit 8 (b) is
a precipitation record at Pierce and Eaton for 193L; Exhibit 8 (e) is
the record at Numn, Pierce, Ault and Eaton for the year 1935, with
certain deily values during the month of May; Exhibit 8 (d) relates
to the year 1936; 8 (e) to the year 19%7; and 8 (f) to the year 1938,
with daily values for portions of the montﬁ of September.

No reliable observations or records of intensity of rainfall
could be obtainede The greatest amount of rainfall observed in any
one day of 1935 oveurred May 30, 1935, when lie62 inches wes reported
st the Nunn Stations On this same day the:reuord 8t Plerce shows 0438
inches and at Ault 0.25 inches, indicating & wide variation in rainw

fall intensities over relatively short distences.



During the flood of September 1 and 2, 1938, the rainfall at
Nunn totaled 5,00 inches, while during the same days 3,20 inches fell
at Pierce and 1,23 inches at Ault.

These figures are here repeated in order to confirm the im-
pressions of some of the local residents that the two major floods in
the Pierce vicinity during recent years (May 30, 1935 and September
2, 1938) have been caused by intense rainfalls over the drainage area
of Spring Creek ebove the Town of Numn and above the LarsmiewPoudre

Canal.

8s SPRING CREEK DRAINAGE BASIN

Spring Creek is an intermittent stream having a drainage area
of ‘71 square miles above the lLaren ie=Poudre Canal, of which 12,5 gquare
miles is located in Northeast Larimer County near the Wyoming line,
and the balance is in Weld County« 4n additional 10 square miles of
drainage ares is located Wast of the Union Pacifie reilroad tracks
along a tributary of Spring Creek which arrives at the Laramie=Poudre
Canal in the vicinity of the Town of Nunna The tobal drainage area
above the Iarsmie=Poudre Canal is thus 81 squere miles.

This water shed toteling 81 square miles is approximately 2L
miles long end i, therefore, about 3-1/2 miles in average width. In
its upper reaches in larimer County, the drainage basin is epproxi-
mately 1=1/2 miles wide, Its maximum width in VWeld County is approxie
mately 6 miles (see Map Exhibit 1)

The head waters of Spring Creek are at elevation approximately
6300 feet and the lLaramic=Poudre Canal is st elevation approximately

5180 feete On the average the fall along the floor ¢f ‘the drainage
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basin is about L5 feet per mile.

The Westerly side of the watershed cousists of gteep barren
bluffs. Along the Basterly portion (ineluding the ten square miles
draining into the town of Nunn) there is a low flat ridge marking the
divide between Spring Creek mnd Ione Tree Creek.

A considerable portion of the water shed is of a topography
adepted to oultivation. During past years some of the natural sod
hes been removed and the lands have been plowed to the extent of ap=
proximately 50% of the areas sbove the Laramis~Poudre Canal up to the
county line betwoen larimer County and Weld County. Above thet point
there has been little land sultiveted. Below the leremie~Poudre
Cansl down to the Towh of Pibrae‘ approximetely 80% of the land has
been ploweds From the testimony of local residents end frem obsers
vations in the field, it appears that the principal flood producing
ares is located above the laramje«Poudre Cansl, having e total ares

of 60=70 square miles in Weld Couwby.

Oe  LARAMIE=FOUDRE CANAL

From the time of its construction (about 1910) the laremie=~
Poudre Cenal appears to have functioned as an i.ntercap-bing drain end
to have carried the flood waters away from the drainage basin of
Spring Cresk into the territory East of the Town of Nunn, The laramie=
Poudre Canel was constructed or intended to be completed 4o & length
of about 17 miles Fast of the Town of Numn, to empty into the MoGrew
Reservoire Howsver, the construetion, if it was ever completed, was
not of sufficlent capeacity to hendle all of the flood flows. There

has not bheen an available supply of water to allow the Laramie~Poudre



Canal to be used continuously for irrigation purposes East of the Town
of Nwme, However, the ditch seems ' to have served s useful purpose in
relieving the area West of Numn from the flood water there acoumulat=
Inge Since its construction the diteh has become badly silted and its
capacity has been reduced.

During Mey 1935, heavy rains occurred throughout Northeastern
Colorado. Abnormal flows occurred in practically all stream chammels
at that fime. The Iaramie~Poudre Canal was umable +o0 carry eway the
flood waters accumulating above the Town of Nunn, The water backed up
behind the ditch to such an extent that the lower camnml banks were
broken by residents in order to allow accumulated water to drain away.
These breaks were made at the Spring Creek ocrossing, and also at the
tributary drew which passes through the Town of Nunns At other points
along the ditch, the water appears to have obtained such height as to
break out at the lower bank of the ditche The chammel of lone Tree

Creek was out or washed through the laramie-Poudre Canal.

10, HIGHWAY AND RAILROAD CROSSINGS

As a result of the breaks in the lowsr bank of the laramie-
Poudre Canal at the Tovm of Nunn and at the Spring Creek crossing, all
of the water from the 8l square miles of drainage above the canel was
released to flow down to the Town of Pierce. From the bresk at the
draw through the Town of Numn, the weter flowed toward Highway 85, being
intercepted by the road embankment just Sc;uth of ‘the Town of Nunn,
Between thls point and the Town of Pierce there sre three culverts or
bridges for drains ascross the highway and railrosd, The first of these

is one mile North of the Town of Plerce, so that for a distance of 2~1/2
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miles the flood water flowed alongside the highway. A channel wes
eroded to a width of 20 to L0 feet and to a depth of 8 or 10 feet, in
some places dangerously close to the road pavement.

The first opening under the highway and railroad to the South
of Nunn orosses almost at right angles to the direction of flow. The
clearance under the highway bridge at the present time is only one
foote This inadequate capacity forces the f£lood waters to continue
along the highway or to spread out over the fields to the west as the
flow continues Southward toward the town of Pierce.

The second bridge South of the Town of Nunn, sbout 1/2 mile
North of the Town of Pierce, is that of the Pilerce laterals At this
point a culvert four feet wide passes under the rellroad, which ig too
small to take care of much of the runoff arriving at the Pierce lateral.

A third bridge, on the North border of the Town of Pierce, is
located at & point where the flow along the hi ghway joins with the dise
charge of Spring Creeks The bridges at thé highway and reilroad crosse
ings have clearance areas of not more than 80 square feet, Spring
Creek channel thrdugh the Town of Plerce has been excavated to some
extent, but on account of the small capacity of the bridges the water
will spread through the town before draining away to the flat lands
Southeast of Pilerce.

Arriving at the Eaton Ditch, where there is insufficiemt cross=-
drainege cepacity, the flood waters spread along the roads and farm
lends of the vicinity. Sl;.bmergenoe continues for considerable periods,

whenever high water ccours, before draining away.
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1l., ESTILATED (IAXINMUM FLOOD FLOVS

During the fisld investigation of December 1938, efforts were
made to estimate the maximum flood flows from observed high water marks
and from oross seotions and slope measurements. One such estimetion
meds et & point approximetely one mile North of the Town of Pierce
indicated that the orest flow during the 1935 floods may have approxie
mated 2000 to 2500 cubic feet per second, At the same point the maxi=
T runoff during the 1938 flood appears %o hare been approximate 1y
600 to 700 second feet.

Similar estimations were made at a point 3 miles North of Plerce
where the meximum flow during 1935 appears to have been 1000 to 1200
cubie feet, and in September 1938 to have approximated 500 second feets

Using the BerklimZiegler formula for the Spring (reek water-
shed above the Laramie~Poudre Cantl, and assuming o drainsge area of
67 square miles and a rainfall intensity of two inches per hour, the
runoff that might be expected at the Laramie=Poudre Cénal would epproxis
mate 2350 oubic feet ;;er seconde

Such estimated rates of flow do not appear to have occurred
prior to the year 1935. It appears probahie that such fleod crests

might be greatly reduced by adequate watershed tresatment.

124 DISCUSSION OF FLOOD PREVENTION

The suggestion of enlarging the laramie~Poudre Canal to a
capacity sufficient to carry the flood waters originating above thet
canal through the 17 miles of ditch to the McGrew Reservoir would be
an ideal solution of the flood problem, except fram the standpoint of

costs In 1935 a Works Progress Administration project was initisted
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for that purposee The plan as advanced by Mry L, Ls Stimson, County
Surveyor for Weld County, was to enlarge ﬁhe ILaramie=Poudre Canal to
& width of 4O feet, with & lowsr bank 13 feet high, desigmed to carry
water to a depth of 10 feet. Under this plan each inflowing natural
< stream velley would become stemporary storage reservoir o the extent
that the raised ditch bank would ceuss water o beck up~streem. It was
caleulated thet the canal so constructed would carry 2800 second feet
of water and that this capacity would be sufficiemt to relieve the
flood conditions in all the tribubtary stream basins orossed by the
ditche

Work on this project was commenced at the Me=Grew Reservoir
and was continued for a distance of 17,000 feet, nearly to Eastmen
Creek crossing. However, the bottom was not enlarged to the full forty
feet wide for the whole of this disltance. Approximately 120,000 cubic
yerds of excavetion was made at an approximate cost of £25,000, of:
which $15,350 was for labor and the remeinder was for equipment.

This project was abandoned on account of the shortage of funds.
In its present condition, with banks broken and washed out in several
places, the lLaramiewPoudre Canal will not convey more than 50 to 75
second feet of flood waters away from the vicinity of the Town of Nunn.
With excavation at a few points along the ﬁitch between Nunn and Lone
Tree Creek (to eliminate a few hi gh pleces), and with widening of the
ditch boftom to approximately 20 feet, the carrying czgpacity would be
increased to 300 or LOO cubic feet per second of time, assuming the
broken benks and breaks ab Nuan Draw snd Lone Tree Creek be repaired.

Adequate spillweys might be instailed at the Nunn Draw and

then at points Bast of Nunn where natural dre.inage enters the diteh.
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At present there is a 75 foot spillway constructed below the lLone Tree
Creek to take care of exocessive flows at that crossing, Near the
Iittle Owl Creek crossing the Laramie~Poudre Cansl has been more or

less wholly destroyed for a length of approximately 1/2 mile. The

lands on whioh the waters discharge are mostly waste.

1%, CONCLUSIONS

From the information aveilable, it is apparent that before =
definite plan of flood prevention can be intelligently formulated, a
detailed investigation of the entire ares is necessary, Such an
investigation would probably indicate (1) that soil conservation,
water runoff retardation and relabed facilities comstructed in the
drainage area of Spring Creek ahove the Laramie=FPoudre Canal would
materially reduce the flood flows fram that area; (2) that the flood
flows which remained after such treatment over the catchment area
could be handled by the rehsbilitation of portions of the Leramiew
Poudre Cenal, including adeguate spillways for ditech protection at
various places; and (3) that the water released from the lLaramie=
Poudre Censl in the drainage basin of the Lons Tree Creek might
thergaftor be carried off providing proper erogssings are constructed
at the various ditches and providing surface drainage channels are
constructed at a few points slong the course of Lone Tree Creek,

A detailed investigetion to determine the cost and feasibility
of a plan such as above outlined might be undertaken by the Wer Depart~
ment, through its U, S, Corps of Engineers, or through some of the
agoncies of the Department of Agriculture that are interested in flood
prevention works or by both of these Federal groups working in coopere

ation,
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1, RECOMMEEDATIONS

It is recommended that coples of this preliminary report be
submitted to the Pierce flood protection committes, and, subject to
their approval, copies of said report be submitted to the various
Federal Agencies that are interested in or concerned with flood
control problems, to the end that the advice of such Federal Agencies
may be obtained as to the next and subsequent stops to be taken by

the Weter Conservation Board and the flood protection committoe,
Respeotfully submitted,

Colorado Water Conservation Board

CLP:ds By Ca Ly Patterson, Chief Engineer

- 15-



381%2

Looking east down Laramie-Poudre Ditch about

1/ly mile east of Nunne

Shows weeds in ditch

bottom. Bottom width 20 feet.

36135
Bridge over laramie-Poudre
Ditch about 1-3/4 miles east
of Numn. Important critical
section owing to small area
and weeds.

w1l

38136
Bresk in bank of laramie=
Poudre Ditch at Long Tree
Creeke Crest 75 feet wide,
6 feet above diteh bottom.




b R

38151

A T

looking east at bridge on Highway 85 over Laramie-
Poudre Ditch at Nunn, Railroad bridge in back-
ground. )

38140

Break in the lower bank of the Laremie=Poudre
Ditch at Fumne 35 feet wide and 8 feet deep.

38142

First bridge smth of Nunn on Highwey 85, looking
east. Shows heavily silted condition and small
ares. This bridge is the first o get flood waters
from the west side of the highway, south of Numn.

It is 3=1/2 miles south of Numm, 1 mils North of
Pierce.




38150

Looking worth along west side of Highway 85 at wash
mede by flood of 1935, (right side) and chamnnel

mede by Highway Depar tment (left side) to mrotect
roades The two channels meet in center of picture.
Average depth 8 feet. About 3 miles north of Pierces

38149
Looking north in wash along west side of Highway
85 about 2-1/2 miles north of Pierce. Iength of
wash 1500 feet, depth about 9 feet.

38148

Looking north in wash along west side of Highway
85 about 1 mile north of Pierce. length of wash
is over 1/2 mile, depth averages 8 feet. dJust
above bridge.
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38143
Second bridge south of Nunn over Highway 85,
looking east at railroad bridge down Pierce
Lateral. Ditch bottom 6 feet wide. Bridge
is 1/2 mile north of Pierce.
38145

First railroad bridge north of Pisrce, look-
ing west and upstream. Highway bridge in
background. High sand bar between the bridges.
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EXHIBIT 2

AUTHORITY
COLORADO WATER CONSERVATION BOARD
FLOOD CONTROL AND FLOOD PREVENTION PROJECTS

IN THE STATE OF COLORADO

Chapter 265 Session Laws of 1957 created the Colorado Water Conservation
Board for the gemeral purpese of aiding in the protection and deve lopment
of the water resources of the Stete of Colorasdo, and, with respect to
flood oontrol and flood prevention projects, the Foard is directed:

Sec, 11:

(a)

(b)

(o)

(a)

(e)

(£)

(g)

(3)

"To promote the conservation of the waters of the State of
Colorado in order to secure the greatest utilization of
such waters and the utmost prevention of floods; and in
partioular, and without limiting the general character of
this section, the Board shell have power snd it shall be
its duty:"

"To foster and encourage irrigation districts (assoociations,
companies, etc.) and any other agencies = = =3"

"To assist such egencies in their financing, but not to lend
or pledge the oredit or faith of the &tate of Colorado in
aid thereof = = ="

"To devise and formulate methods, means and plens for bring-
ing ebout = ~ - the prevention of flood damages = = =3"

"To gather date and information looking toward - - - the
prevention of floods and for this purpose to make investi-
gations and surveys;"

"To cooperate with the United States end the sgencies thereof
and with other States for the purpose of bringing sbout - = =
the prevention of flood demapges;"

"To cooperate with the United States or any of the agencies
thereof, in the meking of preliminary surveys, and sharing
the expense thersof when necessary, respecting the engineer-
ing end economic feasibility of any proposed ~ = =~ flood
sontrol project within the State of Colorado - - =3"

"To formulate and prepsre drafts of legislation, state end
federal, designed to assist in securing - = - protection
from flood damages;" and

"In general, to take such action and have such powers as may
be incidental to the foregoing specific provisions and to
the generel purposes of this Aot = « «,"



002380132 COLORADO WATER CONSERVATION BOARD

Engineering Department EXHIBIT 3
FLOOD DAMAGE SURVEY
Stremn ctllmty_“_ —
Looation sf Farm - Ranch 5 T R
(Give subdivision of Section)
Size of Farm Aores., Osoupied By L
How long so oecupied years. Mtwner of Farm o

YEARS DURING WHICH FLOODS HAVE OGCURRED

MONTH YEAR DURATION OF FLOOD APPROXTMATE DEPTH OF WATER ON FLOODED AREA

AREA OF FAR SUBJECT TO FLOODING
USE ACRES PRESENT VALUE PER ACRE VALUE FER ACRE IF PROTECTED
‘ - " FROW FLOCDING
Irrigated $ _
Cultivated ] § 8
Pgsture $
Other '“"*f“”":: o —
Valiue of buildings and other improvements in flecded area %
FLOOD DAMAGE IN DOLLARS

YEAR LIVESTOCK CROPS DITCHES BUILDINGS & IMPROVEMENTS TOTAL

———— e -t et P

Fleod demages or losses other than those above. (Give year, amount and nature

of loss

Remarks or Suggested Remedies, (Use back of sheet if necessary)

. m—— A e L £ Lo et o = g YT

B ! -

P — ]

—— -t e v

Date . 83 gned



EXHIBIT NO. L

COLORADO WATER CONSERVATION BOART
Engineering Department - C. L. Patterson, Chief Engineer

SUMMARY OF FLOOD DAMAGE REPORTS

PIERCE, COLORADO and VICINITY

Location of Properties

Nos  Owner _ Operator Subd, Sec. Iwps Rge. Acres Notes
1 W.ReClark LeCsMolunder Wy 8 7 6 160 (B)
2 JeBeCozzens ) Fred Cozzens 9 6 65 290 (A;
(2)JsBeCozzens)  Fred Cozzens 16 6 65 168 (4
3 WeE«Gould M.E Giffen 25 & 36 9 67 1220 (E)
L L.NJPriddy Troy Jones s 2% 8 66 150 (¢)
5  8,Dundas AWahlquist WwSyy 5 7 65 80 (B) See 8(a)
6 J.Hasbrouck J.Hasbrouck, Jr. 7 7 6 160 (B
7 CoF JMauser F.Hoffner NE 6 7 65 160 (B
{2)C.FJMauser FJHoffner g 5 7 65 160 53 See 5
8 J oG eNewman Carl Olson SE 7 7 65 160 (B
(8) J.GeNownan CeJohnson sW 3 7 66 160 (%)
9  O.Salberg OJSalberg NE 8 7 65 120 (B
10 JEJisk JeBlFisk sW 26 8 & 15’4. c
11  OJ.Vencble V sDuncaxn: N 26 8 66 60 (¢
12 FuBa'hnan F JBatman NE 26 8 66 160 C
E A.Anderson FeKerbs W 35 8 66 160 (c
GeAsTurner (Foreman) B 36 8 66 320 (B) & (C)~19
15 Pierce EleveCo. E.Smith In Town of Pierns (c
16 R.Carroll C.Duff N 17 8 65 L (x
17  F.Campbell S JFrenklin W 3l 7 66 16, (x
18 W.D.Ray WeDoKay E«SE 33 7 &5 80 (A;
19  A.Petersen A,Petersen SE 36 8 66 160 (B) see 1
20 EeloPhillips In Tovm of Plerce (c
21 G Markham CMarkham NE 6 8 6 U5 (&
22  W.dHart 4. Brinkman 8w 10 8 66 132 (b
23 ChaseCozad CeCozad Nw 10 8§ 66 10 (D
2, W.N.Euykendall 8 66 572 (DeE)
25 L.I.Harr (Reports cover five sections of land) X;
26 AJB.Stewart B.GePage SeNW 7 7 65 86 (B
Notes: (4) Below Baton ditch and junctiom Spring Cresk with

Lone Tres Creek.

(B) Above Eaton ditch, below Collins leteral of Larimer
County Canal.

(C) Above Collins lateral, below Plerce ILateral,

(D) Above Pisroe lateral, below laramie=Poudre Canal.

(E) Above laramie-Poudrs Oanal.

(x) Outside of Spring Cresk drainage basin.



BXHIBIT HO. 5

COLORADQ VATER CONSERVATION BOARD
Engineering Department =~ C. L. Petterson, Chief Engineer

SUMMARY OF REFORTED FLOOD DAMAGES

YBARS 1917 = 1935
PROPERTIES WITHIN SPRING CREEX DRAINAGE

* Totel as reported = segregations are estimated.

5)

Livestook; (2) Bridges; (3) Fences, etc.; (L) Iandss
Inplements and Mechinery.

Report
. Year Noe Crops Ditches Buildings Others Totals
1917 1 $ 700 $ 300 2 500 $ 100 (1) $ 1,600
1933 2 200 500 300 (2) 1,000
1935 1 500 250 “Hoo 1,150
2 500 200 1,000 1,025 53} 2,725
(=) 500 200 200 300 {3 1,200
3 1,000 - - - 1,000
i 1,500 100 - - 1,600
5 200 - 250 - 450
) 1,500 500 - 2,000 (L) 3,700
7 100 - 500 200 (1; 800
(a) 300 - 600 300" (1 1,200
8 300 150 - - 450
9 1,500 100 100 - 1,700
10 6L8 50 110 - 808
11 1,500 250 100 1,500 (4) 3,350
12 1,000 - ™ 1,000 (L) 2,000%
A 2 " % 1 5o
T - - % 2,000 EE; 2,800
18 - - 200 300 500*
1935 Sws 11,325  $1,500 3, $8,625 $254106
1935 State Highway Department 19,723
1935 Union Pacific Redlread Company 6,125
1935 Total Reported Demages =~ Spring Creek Basin $51,256
| DAMAGES TO PROPERTIES OUTSIDE OF SPRING CREEX BASIN
1935 8 (a) §3,000 $ 150 $ - $ - $ 3,150
16 500 - - a,ﬁoo 81;) 2,500
1 - - 1,500 (5) 2,L00 (L) 3,500



EXHIBIT NO. &

COLO:ADO WATER CONSERVATION BOARD
Engineering Department = C. L. Patterson, Chief Enginser

SUMMARY OF REPORTED FLOOD DAMAGES

YEARS 1936~1938
PROPERTIES WITHIN SFRING CREEK DRAINAGE

Report

Year No. Crops Ditches Buildings Qthers Totals
1936 ;g $1,500 $ 5o $ lgo $ - 1 $ 1.;39
o - 0 0 0

% Tme IO §H A0 TR gnap
1936  State Highwey Department $_ 588

| ) | - Tobal '

1937 1 $1,600 $ 250 8 600 $ 75 (1)  § 2,55
_19 100 _ - - N - 100

1937 Sums 41,700 $ 250 § - 600 $ 75 $ 2,625
1937  stete Highway Department 63l
Total 33"3'.'259

1938 1 $2,000 $ 200 $1,500 § - $ 34700
Z Loo - - - Lioo

300 - so - 00

5 1,100 w %00 - 1,400

6 1,000 150 - 1,000 (L) 2,150

7 1,000 w 800 v 1,800

(a) 2,000 - 1,080 - 3,000

8 250 50 - - 300

9 1,500 100 100 - 1,700

10 8Lo 60 35 - 935

11 500 100 100 300 gug 1,000
3 o : e 25

5 - - -

15 75 - - 75 (5) 150%

19 1,000 50 150 - 1,200

20 - - 100 Loo (5,% 500

21 200 - - 25 (2 225

. _2_2_ 250 50 —_— L - 300
1938 swms  $12,790  § 760 {3lay 085 24050 319,685
1928 State Highway Department 723
1938  Union Pacific Railroad Cos 2,170

1938 ' ‘Total 822,578



Exhibit Noe 7.

COLORADO WATER CONSERVATION BOARD
Engineering Department « Ce Ls Patterson, Chief Engineer
SUMMARY OF REPORTED FLOOD DAFAGES

Years 1935 = 1938
FROPERTIES TITHIN SFRING CREEX DRAI NAGE

g..“‘aPORTED DAMAGES 1935 1936 1957 1938 Totals
CROPS 811,323 1,500 $1,700  $12,790 $27,313
DITCHES 1,500 50 250 760 2,560
BUILDINGS 3960 200 600 114085 a,ahs
OTHERS (Below) 8625 50 75 2,050 10,800
(1) Livestook 500 50 75 25 650
(2) Bridges ‘- - - o -
(3) Fences,etce 14325 - - T 1,325
(L;; Lands 14,800 - - 1,550 65350
(5) Equipe Meche 2,000 = - L5 2,75
STUMS 4254408 $1,800 82,625  $19,685 $h9,518
A (Below Eaton D) h,b25 - - - L,l2s
B (Collins LeEaton D) 9,760 1,700 24625 15,250 29,275
C {Pierce L=Collins L) 10,283 100 - %4510 13,893
D (I~P CanalePierce L) = - - 300 1300
E (Above L~P Canal) 1,000 - - 625 1,625
STATE HYW. DEPT. ..4‘;.19,723 $& 588 5 634 & 723 $21,668
U.Pe RAILRGAD 6,125 = - 2,170 85295

TOTALS 251,256 §2,3088 $3,259  §22,578 $795181



At Nunn

At Pierce

At Ault

At Baton

At Stage

Exhibit 8 (a)

Coloradoe Water Conservation Board
FLOOD CONTROL INVESTIGATION

Pierce, Colorado and Vicinity

Description of Rain Gages At

Nunn, Pierce, Ault and Eaton, Colorado

1

Gage is 2 1b lard can =~ getupiaway from buildingse
Measuring stick is ordinary rple. Observed by
Je Ae Turners

2-;/? miles east and 1 mile south of Pierces Homew
made gage constructed to standerd specificetions
with 10.1 ratio (galvenized motal)s Set up sbout
10 feet above the grounds. Maintained by Great
Western Sugar Compesny of Eatons Observed by farmer
at the locations

Stendard Us;S. Weather Bureau fain gage owned by town
of Ault and read by Town Clerk; Mre Smithd Ilength
of record 6 or 7 yearss .

Standard UsSe Weather Bureau rain gage located at the
Eaton suger factory and read by theme Uage set above
the ground {about 8 feet)s length of record about 18
yearse 1

3+1/2 miles east of highway 7/85a



Exhibit 8 (b)

Colorado Viater Conservation Board
FLOOD CONTROL INVESTIGATION

Pierce, Colorado end Vicinity

Lo I )

Precipitation for Year 193l

Inches of Rain

MONTH PIERCE EATON REMARKS
January 0 0
February 3L 101
March 06 3G
April 1400 1408
May le27 1,60
June 207 185
July o72 175
August 27 o1l
September b3 w68
October 0 0.
November 01 0
December 0 0

ARttt

Total be 17 8»50



Colorado Water Conservation Board
FLOOD CONTROL INVESTIGATION
Pierce, Colorado oand Vieinity

Precipitation for year 1935

Exhibit 8 (o)’

Inches of Precipitation

Month Nunn, Pierce Ault Eaton Remarks
Total Jamary 0 o2 MR +05
Totel February © 35 NR o51
Total Merch 0 «Q7 R 268
Total April w25 <07 NR +78 Nunn, April 2% o251
(Snow)
Mey 1 0 «12 0
2 #3801 0
7 0 012 0
8 o 11 0
11 050 50 0
12 0 o1l 0
13 w25 »06 0
W 0 05 0
17 0 52 221
18 o 1432 le02 Eaton, May 18w Lo86"
19; 2s50 016 *75
20 36 «50
21 0 0 «05
22 0 ‘ .51.]. 025
23 75 O *30
25 0 ¢} 208 '
27 75 032 10 Eaton = Rain May 27 to 31,
28 ol2 015 012 amount ranging
29 0 026 0 bhetween ¢38" and 51" each
%0 Lie62 »38 25 daye Average /2"
31 0 «10 023
Total May 987 5422 2,86  6o9l
Total June 1s88 461 W80 1.0 Nunn, June 10= 138"
Total July 275 oli8 *32 o6l Nunn, July 22= o754
Tobal August o] oli6 011 3L
Total September 2,88 2,42, 2033 2429 gunn’ fept‘ Tu 1,0"
S '™ "
Total October 0 o3 e10 o3l AulE, Sepbe 8 159
Total November 38 .)..[2 NR n55 Nl.um, Nov. A= ‘38"
Total December O 0 joiss o)
Total For ;
Year 16401 10.85FF 7,52 1370

MR = No Record

FR = Partial Record at Ault



Exhibit § (a4}

Colorado Water Conserwré‘bion Board
FLOOD CONTROL IIWESTIGRTION
Pierce, Celorade and Viecinity

i ]
Precipitation for ysar 1936

Inches of Precipitation

Month Nunn Pierce Aultt Eaton Remarks
January o 0 R 0
February 0 MR it 229
Merch 4] piliad NR »59
April 38 029 w53 1400
May Le75 2425 2440 Reb3
June 225 1.12 1236 lal7 Nunn=2 days rain
July 0 81 «80 95
August o50 038 oli2 o569
September 0 o5l sl 77
October «88 R 26 1ol
November Q NR R » (8
December 25 ¥R NR o5
Totel for ' §
Year 6401 FR 539 PR 5497 b3

HR = No Record

FR = Partial Record at Pierce and Aulta



Exhibit 8 (e)

Colorado Water Conservabion Board
FLOOD CONTROL INVESTIGATION
Pierce, Colorado and Vieinity
Precipitation for Year 19357

Inches of Prscipitation

Month Nunn Pierce  Ault Eaton Remarks
January W12 MR NR 21
February 025 MR BR »l6
March *50 MR i 1e16
April 1e25 1607 oli3 o577
May 50 137 o2 1420
June 1450 2496 L7k 3209
July 275 - 285 +68 1408
August 25 +27 W10 oLl
September 450 65 % 433 1.9
Octobar 0 olib «10 «0%
November 58 R R 038
December 138 R MR 1e50
Totel for |

Year Te38 FR 9063 PR L1#30 11432

NR = No Record

PR = Partial Record at Pierce snd Aulte



Exhibit 8 (f)

Colorado Water Conservation Board

FLOOD CCNTROL INVESTIGATION

Plerce, Colorado and Vicinibty

Precipitation Record for 1938

Inches of Precipitation

Month Nunn Pierce Ault Faton Remarks
Total Januvary 25 R B o 15
Total February el2 ¥R NR o 17
Total March »75 o6l il #68
Total April 2400 1.98 lel8 1;_52
Totel May 2.88 2416 2400 2412 Tunn-iMey 20=
Total June 75 2482 1495 81 Nunn=June 25w~
7 AultmJune 19w
Total July 1450 101 3L oli5 Ault=July 13=
Total August 0 »19 15 57 Ault=Auge Fle
September 1 275 1,70 022 Stage=Sopty 1=
Galeton=Septs 1=
2 2.25 l'l50 1001
Z +50 I-I.LB 10914
0 0 «01
7 o »09 0
10 75 51 0
11 !50 (53 168
12 « 50 o5l o8l
Total September 725 5el5 Le70 Le3l
Total October 25 il wll o225  AulteOcte Be
Total November «50 PR IR R oi2  Numm,Nove 2w
Total to Novel ~ 15475 FR 13495 FR 20443 12007

1R = No Record

FR = Partial Record at Pierce and Aulbe
Also at Numn for Total November precipitations

1.25"

sz

o3L"
.15"

le50"
o 30"

11"
« 50"



