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I\orth Dakota State Water Commissiong
l30l Stcte Ccpitol 223-8000 Ext.25l

Bismqrck, North Dokotc 58501

February 28, 1967

John Greenslit
State Liaison Officer
State 0utdoor Recreation Agency
Bismarck, North Dakota 58501

RE: Kulm Dam and Recreation Complex,
St/C Project #259, SORA Project #23-lO

Dear Hr. Greensl i t:
Enclosed are seven copies of a development project proposal for the

Kulm Dam and Recreation Complex in LaMoure County prepared by our officein cooperation with the LaMoure County Water Management District, State
Game and Fish Department, and state Outdoor Recreatíon Agency.

Also included in the proposal are copies of the acquisition proposal
BOR Form 8-90 - for informational purposes.

copies of thís report are being provided all project participants.
The LaMoure County tlater l'lanagement Distrîct is the primary sponsor of theproj ect.

Please keep us advised of the projectrs progress as ¡t is submitted tothe BOR for a Federal grant from the Lãnd and Vlater Conservation Fund. l,le
aPPreciate the cooperation of all concerned in the preparation of this report.

Sincerely yours,

V?"/* (-d 4*t--<*-_
Milo l,J. Hoisveen
Eng i neer-Sec reta ry

Mt/H:JS:ka
cc: LaMoure County t/MD

Game ê Fish Dept.
Gordon Gray

\
Governor l¡glulam IJ. GuyCfraiman
Rlchard P. G¿llÊgber

Vlce ChalrEeB. - lÍaDdar

Harold lfaDson
New EnglÈnd

Russell Dushluske
Devils Lake

Henry J. Stelnberger
Donnyblook

Gordon K. Gray
VaUey City

Ame Dahl, Ex-Offlcto Member
comm. of Agrlculture 6¿ Labor

Mllo U¡. IlolsveeD, Secretary
Chtef EDglneer E¿ StBte E¡glneer

..EUY NORTH DAKOIA PROOUCIS"



PriorityDate Received

DEPARTMENT OF THE INTERIOR
BUREAU OF OUTDOOR RECREATION

PROJECT PROPOSAL - DEVE LOPMENT

LEAVE BLANK FOR BOR USE ONLY
Project Number

Project Officer

Use rhis form for submission
develop lonés ond wotê¡s tofor ouldoo¡ ¡ecreolion. ,f

ol indivíduol projects which will
focili¡o¡¿ thci¡ usc by the publìc
concvrren, AcouÍsifion is bcino
by lþrth 0rbtr Gm -

underfoken,
¡nü Flrh

cåecft Àerc

3. Project Title
þ¡la En ¡rud R¡crurtlon Grylcx, !¡lburo Cqroty, ¡0il4 ?roJcct íEt'10

4' Brierdes*iptionorproject !ûç¡tcd ln $æ,tlon lt. Tnmhlp lt!, bngc 65. Ldlrurt Cq¡nty,
dld¡ry ùctrrcn f¡¡ln (¡ó0 nopül.*t¡q¡-Stl¡) rnd Edgelcy (t60 populrtloa-Ðf), the projæt
includco Gonrtructlm qf I d* to cr..t. r 1? rrc rGrcrvolr rlth.n a\ratrt¡r drpth of
tt fcat rad nulnm d.pùh of tl f¡ot. A plcntc tr¡t, bort rry rnd prrklq toü .rt to
bc dovrlop¡d .ûd the .rm füdtcd to onhtæo thc rrurt n¡tur.l baarty.

E û.f¡t-eoût r.tlo for tho prpJGEt, lnclr¡dlqg lürd ço¡tt ¡han gr thc ae$¡l¡ltloil
propoml, lc 2.22:1. Íts proJost l¡ to bc eon*tn¡ctd on lud¡ träd Èe tk 0l¡trlst
by thc Cü. úd Fl¡h û*rrtÉ6þt ¡hlch lr prrdnrtng the lüd throudt r roryrntc
FroJrGt propoÉl to ¡û*. Thc $ttt¡ &¡tdor locrutloa 

^¡eiæ,v 
Plra llÉlcctæ 1910

oædr for flrhlng rlrd ptenlcklr€ trclr ln Rogloo U md locrl urn t ld¡ for bottlng
uould be pcrtlclly nct rlth thl¡ proJGGt.

5. Duration of project

cTt
1. State or Tenitory

torth Orl¡ot¡

r,o^S-1.67,o 9-30-69
8. Name, Organization, and Title of individual having day-to-day respon-

sibility for direction of projectf¡ffg llmm. Chf l mfn
td$uru County lfit.r t Dlrtrlet

Lltchvlllc. llorth D¡l¡ot¡ 58ù61

11. CenrrnrcATIoN: As the official designated to represerrt
the State and act for the State for puçoses of the Land
and Water Conservation Fund Act, I recommend that
assistance be made available from the Fund, when monies
are available, in accordance with the recommendedpriority.
No financial assistance has been given or promised under
any other Federal program or activity with regard to the
proposed project. The State or public agency to be re-
sponsible for the proposed project has the ability and

2. Name and address of agency responsible for project

L.lþerG Gounty lú.t.r tlrnrgmt Dl¡trlet, [ltchvlllcr l5rth E¡kott

7. Recommendedpriority
A

9. Name and Address to aÞDear on checkllllo U. llol¡yrcn,Strto Fl¡erl 0ffleorttol Sr.rr cryl tol
3l¡nrrck, llorth Erhptr 58501

10. TERMS AND CoND¡T¡oNS: In submitting this Project Proposal, the State hereby accepts the Terms and Conditions set forth
in the BOR Grants-in-Aid Manual, which will be a part of the Project Agreement for any grant awarded under this proposal.

i¡tention to finance its share of the costs of this project'
The Applicant will not discriminate against any person on
the basis of race, color, or national origin in the use of
any property or facility acquired or developed Pursuant to
this proposal, and shall comply with the terms and intent
of Title VI of the Civil Rights Act of 1964' P' L. 88-354
(1964), and of the regulations promulgated Pursuant to such
Act by the Secretary of the Interior and contained in
43 CFR 17.

John Gr¡rn¡llt
(Signature) (Name)

St.tr Ll¡l¡on Off Ìc,cr
(Date) (Title)

12. For State uset $nAt ßG. ó Flrh DsPt.I lrlhlrc Goraty tûlDI t¡þurc Gounty ?t. Bd.
lg gr,8 Fobrurry 28, l*'t

6, Federal assistânce requested
$28,t40

BOR 8-9r SargeDt Couty Teller, Milnor



l|t. t'^t{ lMt,tN'l' ()F"l.iltt lN'l'tr:Hl()H
Itf Irr t"Atr ( )u ()lt'rD()()l{ IlEcRlI 

^'ll()N
PROJECT PROPOSAL - ACOUISITION

¡.1,.t lI, lr, ÁNri t ( ),t
I)nta Rccoiverl Irriot rtÏ

Project Officer

lh,l{ f/\l r ),\l I'
l'r,tl,'it -Nr,,rll,.ì -

U¡e tl¡is lorm fo¡ ¡ubmís¡ion oî in¿lv¡¿uol projccts, forcêqu¡Ì¡ng lønds ond wofcrs or infe¡csls ín londs ond wotcrsÍor public oulôo¡ ¡ccr¿ofion pu¡poscs. lf concvr¡cnl Dcvclop-
monf is bcing undcrtokan, cfiocl hcrc I--l

1. State or Tenitory

North Dakota
2, Name end addtess of agency responsible for project

North Dakota Game and Fish Departrnent, Bisrnarck,
3. Project Title

KULM RESERVOIR
4. Eì¡ief description of project

A dam is to be constructed creating a ïeservoir with about 2? surfaceacres. The reservoir will have sufficient depth to provide a high-quality
fishing lake. The upper reaches of the reservoir wiII provid.e somewildlife habitat and public shooting. A lirnited am.ount of boating will
be prowided.

40 acres r..rili be acquired.

5. Duration of project
¡,"^3h/67 rc 91U69

8. Name, Orgenization, and Title of ir¡dividual having day-to-day respon-
sibility for direction of project

LaMoure County'Water Management Board

9. Name and Address to appear on check

IfíIo iicisveen, FíscaL Cf.flcer
1301 StaEe Capitol, Bis;narck, it.,;.

N
10. TERMs AND CoNDTTIoNS: In submitting this Project sal, the State hereby accepts the Te¡ms and Conditions set forth

N. D. 5850r

7. Recommended priority6. Federal assistance requested

"åhf,igcost - s hari5

in the BOR Grmts-in-Aid which will be a

11. CERTIFIcATIoN: As the official designated to repreier¡t
the State and act for the State fot purposes of the Land
and Water Conservetion Fund Act, I recommend that
assistance be made available f¡om the Fund, when monies
are available, in accordance with the recommendedDriority.
No frnancial assistance has been given or promised under
any other Federal prograrr or activity with regard to the
proposed project. The State or public agency to be re-
sponsible for the groposed project has the ability and

(Signature)

12. For State use

Project Agreement fo¡ grant awarded under this pos al

intention to finance its share'of the costs of this project'
The Appllcant will not discriminate against any Person on
the basis of race, color, or national origin in the use of
any property or facility acquired or developed purpuant to
this proposal, and shall comply with the terms and intent
of Tttle VI of the Civil Rights Act of 1964, P. L. 88-35q
(1964), and of the regulations promulgated Pu¡suent to such
Act by the Secretary of the Interior and contained ín
jî3 CFR 17.

fohn /lrepnRl í |
(Name)

SÈaËe Lía{sen Oifieer(Title)

BOR 8-e0

(Date)

liargent Corrnty Tel,[er, Milnrrr
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sEcTtoN l1

Nattt¡e and l'lxtent of Use - A. For enlrrq aren in which acr¡uísitions ate to bc made
to prorride danr ¿¡nd r.tlscrvoir f or water-t¡ased r.t:t: t.(.¿lt.ìotì __

prirnarily fishing

2. BOR Classification of area 4.

B. For a¡ea to be acquirert

!ï:fi'!e¡¿e-I1 ro,",, Edser.ey
Town p opula Li on-- l\til e " frorn Toorn _3ç__¡¿¿ g ¡5. Total acres to be acquired

appr. 40
7. Topo¡¡raphy, âcres in

!. llat B. HiltyC. Rolling X D. Mountainous

6, Cover, ac¡es in
A. Forest B. Rock- C. Cutover_ D. SwampE. Gtass --zu- F. Desert G. Water

9. Roadfront, feet on
A.
B.

Di¡t

10 RCELS TO BE A CQUI RED

TOTAL
VALUE

Gravel _ C. paved

PARCEL
NUMBER

T

Totel estimated acquisition value
Total estimated development costs

TOTAL
Total amount of Fede¡al essistânce requested

Source of remainder of funds

FOR CONCURRENT ACQLISITION ANDDEVELOPMENT PROJECT SUBMISSIONS 3,000.00
1,500.00

Source of ¡emainde¡ of funds
Garne and Fish Departrnent appropriations

No other fe,:lera1 funds har¡e .ree¡- reqrle:1 i?:Ì.
l

I

I

I

I
i
I

:

I

SECTION 1 1 1 -ATTACHMENTS

Attach' by tefetence number, the following supplemental documents necessary to process this Acquisition project proposat:A-660-l Proiect lustilication' A' Descriptio" ol.!.oî the proposedproject is in eccord with the stâte outdoor recreation plenand would help meet priority needs identified in the'pr"tr. -rtäi".te how trre ,ratorai'-ùauty of the area will be pte_served' B' Indicate other organizations consulted duìing roimutauon o¡ ur¡= prõ""rrl c, plans for operafions rndMaintenance,
A-660-2 simple plot plan or maP showing be acquired end its relationship to the sunound-y plans for streets' highways, wa r €tc. to be located on or nêar the involvcd rro¡.within St¡te' county, ot city.) -of rny riìro"u,n.nt. on l¡ndg to bo ¡cquirad.lcgal rights to be held bv rpptice pcraon o, orgoniz¡tlon.A-660-3 rl3reernr'rtrs' A' .A-greements- or ¡¡r¡ngGmonts mede with othgr orgenlrttlonr for prrticlpottnç in thc proloc¡, or ln lrtaroperatlon end malntcn¡nce of tho complctcd proJect.
The items shown \){'low need aof be submiltc,l \n'.:h ¡Þ.e project p.opo""i. However, during thc coureo of c¡ccutlon of rn egprovcdProject, the applicunt should beprepared to submit them to the'Buieauiorrcview, s¡ follows:A--660-4 Appraisal reports and other documentation of cost.
A-66o-s Satisfactorv evidence of title (such as an opinion by the state Attorney Generol) for each parcel.A-660-6 Five'year history of conveyances for each parcel listed in project proposal (name of perties involved, dates, interestconveye d and consideration).

E. [Iaterf¡ont, feet onB, Lake
A. OceanC. Stream

3. Check one
[-XlNew Site
l--l n¿¿it¡on to existing site

4/r/6?

APPROX.
DATE OF

ACQUISITION
METHOD OF
ACQUISITION

fee title

TOTAL ESTIMATED VALUE $

Amount of Federal acquisition
ess¡stence requested

ESTIMATED
VALUE

000.00
,

NUMBER OF
BUILDINGS

none

ESTIMATED
VALUE

0.003

ACRES

0



D-660-t.

A

I{ORTH DAKOTA STATE }'ATER COMMISSION

PROJECT DEVELOPMENT - JUSTI FI CATI ON REPORT
KULI'I DAl4 AND RECREATI 0N COMPLEX, LaMOURE COUNTY

SORA PROJECT #23.I0
sr,rc PRoJE9T #259

February 28, 1967

Project Plan and Justification
Development of the Kulm Dam and Recreation Complex will provide

opportunities for fishing, boating, water ski ing, and picnícking.

The North Dakota State Comprehensive Outdoor Recreation Plan

as revised and updared, 1966, LoNG RANGË PLAN T0 1980 documenr,

pages 60,61 and 62 indicates outdoor recreation needs in North

Dakota.

The unmet needs ¡n 1965 for físhing were 35,376 acres, by

1980 tnis will íncrease to 61,J46 acres of needed additional fishing
acres. tn 1965 there was a statewíde need for 8,655 addítional

acres for boating and water skíing, th¡s will increase to a needed

additional 30,310 acres by 1980. ln 1965 there ì^,as e statewide

need for 904 additional acres of picnicking, this will íncrease to

a need for l,/4J acres.

The Kulm Dam and Recreation area project, as proposed will
help to meet statewide needs identified in the North Dakota State

Comprehensive 0utdoor Recreation Plan, both immediate and long

ran9e.

The project is accorded BOR Priority designationrrA.r¡

The Kulm Dam and Recreation Complex is located midway between

Kulm (1960 population - 664') and Edgeley (lg6O population - 992)

in LaMoure County - Economíc Region V of the North Dakota State

Outdoor Recreation Plan.

B.
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The area is covered by natural grass and is presently used

for pasture. County and township roads are to be improved by the

respective entities to provide easy public access to the area from

State Highway #13, located two miles north of the project.
A deep draw in the areê provides a naturål place to develop a

reservoi r which wi I I cover 27 acres and have ân average depth of

12 feet and a maximum depth of 3l feet. Tree and shrub plantings

and general layout of the project.features are planned so as to
enhance the arears appearance and add to its natural beauty.

A $421000 dam is planned for construction to create a 27 acre

reservoir. Detailed cost estimates and plans are included with this
proposal. The reservoir will be situated on 40 acres of land to
be acquired by the State Game and Físh Department for an estimated

53,000 as noted in the acguisition proposal, copies of which are

included herein.

Recreation facilities for public use activities such as picnick-
ing, boating, and fishing as well as facilities for parking and

generel area development ere proposed as detai led on the cost

estimate in the amount of $8,500.

Engineering services for the project are to be provided by

the State Water Commissíon and are est¡mated to cost $4,000. The

State Outdoor Recreation Agency administrative charge will be a

standard four percent (42) o¡ total development costs or $2,180.

ln summary, the various project phases, their costs, and cost

a I I ocat i ons are as fol I ou,rs :



-3-

ENGR. LAND DAil FACI L.AGENCY

SORA

LaMoure County !'IMD

Game E Fish Dept.

st/c

,- BoR

TOTALS

D.

$z,ooo

2,000

$4,ooo

$ 750

750

1,500

$ 4,250

7,250

9,500

2l,000

94,250

4,250

$8,500

TOTAL

$ I,og0

9,250

8, ooo

I I ,500

29,840

$59,680

The agency pr¡marily responsible for each project phase is as

fol I ows:

SORA Administration - SORA

Engineering - SttC

Land Acquisition - State Game s Fish Department

Dam Construction - ShlC

Recreation Facilities lnstallation - LaMoure County

üJater Hanagernent Di stri ct
Financing - Bureau of 0utdoor Recreation, SORA, Game

and Fish Department, SIIC and LaMoure County

l,later Management Di stri ct.
All activities for the project will be coordínated by all

project part¡cipants. The dam construction phase will be completed

by private contractors under supervision of State tJater Commission

eng i nee rs .

It is estimated the project will serve ¿ J0-mile radius area

which has a 541000 populat¡on. Anticipated annual visitation is
18,000 with an assumed value of $l per visitation. Annual operation

and maintenance costs are estimated at $1,800 and depreciation at

$3,000 $42,000

E
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$l,890 for total annual costs of $3,690. ttith estimated annual

benefits of $181000 less $3,6!0 annual costs, the averâge annual

net benefits are $14,310.

Assuming the $591680 total costs were invested and compounded

at four percent (4%) for J0 years, ùì,e would have a total product of

$193,566. tlith net annual benefits of $14,310 for l0 years, we

would receive total benefits of ç429,3OO indicating a benefit-cost
ratio of 2.22:1. A project economic feas¡b¡lity report is included

with this project proposal.

The recreation conplex will be operated and maintained by the

LaMoure County Ùlater I'lanagement Di stri ct wi th techni cal ass i stance

from the State Game and Fish Department and the State t/ater

Commissíon. The area will be open to the public at all times. The

District obta¡ns its funds from a maximum 3-mill advalorem tax levy

on all property in the county. LaMoure County has a taxable

valuarion (1964) of $11,164,953 in its 1,136 sguare mile area.

Maps and Charts:

lncluded w¡th thís project proposal are the following maps

and supporting data:

f. State map shovú¡ng location of Kulm Project #23-lO

2. Sl/C r6f6190-259-3 "Kulm Reservoi r Topographyrl

3. St'rC tt6218-259'4 rrDiversion Ditch Topography"

4. strc #6219-259-5 'rKulm Damsite Topography"

5. SIJC #6230-259-6 rrKulm Dam Log of Dri I I Holes'l

6. s|Uc #6279-259-7 "Kulm Dam lnlet and ourlet Detailsrl

7. Sl,rC i16280-259-8 rrKulm Dam Slab Steel and Trash Rackrl

8. suc #6667-259-9 rrKulm Dam Recrearion FaciIìtiesil



B.
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Di st.
7 SORAI Game ¿ Fish Dept.I Lat4oure Co. ttt{DI LaMoure Pk. Bd.

t0 svc

-5-

9, Log of Test Holes - Soil Conservation Service Form 533

10. Detailed Geologic Investigation of Damsites (SCS tO-59)

ll. Hydrology Report and Desígn Notes for Kulm Dam

The State Game and Fish Department is to acquire the necessary

land in fee simple title. A water permit has been issued to the

Lal'loure County l'/ater l,Lanagement District by the State Ëngineer and

a copy of the approved permit #1332 is încluded herein.
Agreements:

An agreement has been signed by all project participants for
the development phases and land acquisition. A copy of the

agreement dated Novanber 2J, 1966 is included herein. The LaMoure

County Board of Commissioners approved the project on December 6,
1966 ¡n accordance with Rules and Regulatíons of the state 0utdoor

Recreation Agency.

Pl ans :

Final construction plans will be subnitted to the State Outdoor

Recreation Agency as required.

Prepared by:

Jim Schulz, Assistant Secretary
North Dakota State tJater Commission





NORTH DAKOTA STATE I,'ATER COMMISSION

COST ESTI HATE

KULM DAM
Project #259

January 10, 1967

l,later Cont rol

Embankment 43,000 yd .3 + 20% + 5% @çO.35

Core Excavat i on and Backf i I I ! ,2OO yd.3
@90.75

l0'r Concrete Pipe l64r @S14.00

48¡r Concrete Pipe 30r @$20.00

Concrete Base

Riprap 1,600 yd. @$4.00

Gravel 310 yd. @$3.00

Seed i ng

Diversion l,lorks l,3OO y¿.3 @$0.40

Stripping Base 2,50O yd.3 @$0.30

Emergency Spi I lway 600 yd.3 p$0.60

4" Drai n 22O' @$4.00

4rr Valve and Valve Box

Sub Total

Contingencies

Engi neeri ng

I nd i rect Costs

TOTAL

$ roo.0o

t8,8oo. oo

2,400.00

2 ,300.00

600.00

260.o0

4,8oo. oo

930.00

200.00

520.00

750.AO

360. oo

880.00

200.00

$33 , | 00.00

3 , I 00.00

3 ,620. oo

2 , I 80.00

$42 , ooo. oo



Recreation Facilities
Cost Estímate

I tem

l. Picnic Area

a. Table

b. Shel ter
c. Fi replace

d. Trash Receptacle

ê. l,lel I and Hand Pump

f. Comfort Station (pit Type)

2. Boating Area

â. Loading Ramp

3. Parking Lot

a. Grad í ng

b. Crushed Gravel

c- Barriers
4. General Area Development

a. Plant Trees

b. Signs

NORTH DAKOTA STATE I.'ATER COT,II{¡SSI ON

sr{c PRoJEcf #259
SORA PROJECT #2I-IO

Number

I

I double

Kulm Dam Recreation Area
February 20, 1967

5

5

Sub Total

Contingencies

Engi neeri ng

lndi rect Costs

TOTAL

$ 200

500

5o

100

800

I ,500

I ,500

600

486

240

500

l5o

i 6,626

674

700

500

Est i mated
Unit Cost

4o

500

50

20

Lump Sum

I ,500

I ,500

15.Ùo/hr.

. l8ls .Y.

3.00

Es t i mated
Total Cost

40 hrs.

2700 s.Y.

8o

Lump Sum

Lump Sum

$ 8,500



NORTH DAKOTA STAÎE OUTDOOR RECREATTOI\¡ AGENCY
Project Economic Feasibility Report

Benefít-Cost Ratio

Ilrlm D.rlr sr¡l Daar'¡rQlan Gtralar fSt¡Ê l¡otcct 9Ç91

I ¡I¡¡rrra SORA # za-to

Project
Location (Co.)

BASIC DATA

A" Radius of anticipated use -
B. Population within use area -
C. Anticipated. annual vísitation -
D. Investment (inclucle land) - (131000)

E. Estimated life of facilities
A}TIi¡UAL COSTS

.A,.. Operation and Maintenance
B" Depreciation (f.D t I.E) (rxctude l.nd)
C. Total annual costs
AI\INUA¡ BE}TEFITS

A. Assumed value per vÍsitation -

I.

II.

ITT.

50 miles

$

s

ç

$

$

t0 Years

I ^80fl

çl¡-OOO

1.211199?51

te3.566

l}29^îoo

I

B. Est. Annual Benefits (III"A x f.C)
C. Average Annual Net Benefits(rrr.B - rI.c)

IV" BENBFIT-COST RATIO

A" Factor for value of I. compounded
1O yrs. G 4 B =(Standard - 30 yrs. e4E = 3.2433975L1

B. Product, of Investment (I.D) x factor (IV.A)-S
C. Total benefits (III.C x I.E) S

D. Benefit-cost ratio (IV.C * IV.B)

Green Form - D-660-1..8'

SORA form #28

2^22:l



NORTH DAKOTA STATE IIATER CO}IMISSION

OFFI CE T{E}IORANDUH

TO:
FROM:
SUBJECT:
DATE:
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Dale H. Glover, OffÍce Engineer
Kulm Dam - Description and Hydrology, SUC Project #259
February 23, 1967

The proposed Kulm Dam will be sÍtuated on a small lntermlttent stream

six miles east and two miles north of Kulm, Lal,loure County, North Dakota.

The location will be in the southeast quarter of Section 14, Tor¡nship 133

lbrth, Range 65 West. The dam will create a reservolr having e urater surface

area of 27t acres and storaEe volune of 330 acre-feet wíth the pool at the

normal elevation of lrllJ feet, l{SL. The tor"rn of Kulm (population 664) and

Edgeley (population 992) are each situated about eight miles from the dam-

site. The entÍre populatlon within a radius of 50 mîles from the damsite is
about 541000. lt ¡s er<pected that the reservoir and adjacent recreation

area will be extensively used, especially by persons lívíng ín Kulm and

Edgeley. The maximum depth of the reservoir, when filled, will b" 3l feet i"

which ís arnple for the successful propagation of f ish.
The contrlbutlng draìnage area above the damsite is six square miles

of moderately steep and rolling terrein, from which the annual volume of
runoff should be somewhat greater than the average for the state as a whole.

¡t ís estimated that an average annual yield of 25 acre-feet wÌll be realized
from this area, or about 150 acre-feet per year. The only signlficant loss

from the reservolr will be the annual net eveporatíon of about 60 acre-feet.
0nce the reservoir is filled, the annual runoff should easily malntain the pool

at or near the desired normal elevation. Some small releases of water for
stock may be requlred infrequently, but these releases would be of short
duration and would not signîf icantly lonrer the reservoír surface nor impair

the project as primari ly for recreation,
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The dam structure wlll consist of an earth e¡rùankment with compacted

inpervious earth core. The service spÍllway will conslst of a 24 inch rein-
forced concrete condult. The energency splllway will be â lrâss-covered chute

ât elevation 1,739 feet, llSL, or slx feet higher than the servlce splllway.

The storage cushÍon bet'¡reen the servlce spillway level and emergency spillway

level will be 190 scre-feet, or rrþre than enough to store corpletely a flood

oî 2i-year frequency.

The follovllng data apply to the project:

Helght of Dam Entankment 43 feet
Length of Embanlsnent 600 feet

Volume of Erùanlsnent 42,000 cublc yards

Elevatîon of Service Spll lway 1 1733 feet HSL

Storage Volunrc Eelow Elevation 1,733 320 acre-feet

Elevatlon of Emergency Splllway l'739 feet llSL

Storage llolume Belo¡ Elevation I '739 510 acre-feet

Flor¿ Data, Esti¡nated¡

Flo¡ Freouencv Flo¿ Uolume l{axïmum lnf low Rate

Zi-year 185 A.F. lr8l0 c.f.s.
5O-year 2O7 A.F. 2,O3O c.f .s.
100-year 229 A.F. 2r2t+0 c.f .s.

The top of thc dam embankment wíll be at elevation l,7lr4 feet ilSL. An

adequate safety factor is provlded, in that the flood of 5O-year frequency

would place the ernergency spillway ln use, but would not overtop the embank-

ment.

le H. Glover

DHG: ka

Offíce Engineer
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