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5 | i B . L - / , . . ’
2  Neme of Applicant Ui[' I 6&& L ({ateodgl Kewlice s
3, Ppost Office Address \y Zq,l;‘,(_ s

L, Amount of water claimed .27 E L /4( et ﬂf’ﬁ"rﬂ'ﬁWAé?'
5. Source of water supply { ﬁ&[{?g é/a/é‘{/

6. Water to be used for S e s aliimg

Acres to be i igated

7. Water to be divarted and used in e Yerte e County about
S g a‘ A / ‘:374
5§ LY niles __of e oo, .
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Not Received
9. Application Approved

Subject to

Not Approved

Aetion deferred
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: Yorm 2—Applieation for Permit wo Appropriate Water—~Original R e g L t['JUf“ I
! ‘-‘1“4(“*'}'"‘ \[J‘ J
i ‘ No...' L.-.-... 0 ‘ <‘(’ , \QGS
; ol , |
o Water Division Nn. ...?? -.d ..‘G" g..‘.?‘.“.!‘...g.\.\:‘.g.g.-nlstrlct MF;{R(m wnv .’
. i (Bisnka to be Fitled by the Engineer for the W, . 0.) MM ;
! ‘ STME WATF[t RF.SOURGFS LU ;
. ) ) i
RPPLICATION FOR 'PERMIT e O (.
' ' To Appropriate Water thhm the State of South Dakota .
I o (NO’I‘E—Dn va llne through items ot lppllcnbte y : o )
1 ) Y
¢ : Pattee Cresk Walershod District . 1 B
: 1, Name of appl‘lcan' ............................................ R - oo ———— N ;t“"f
e Postoffice address --.”.‘3‘.'.‘5.99. ................... . County ..... Lincoln , State 3. Dek,
o 1, 'If a corporation --- - ) — — S | ,
' (2) Name oOf SAME —-occenneeme- e [ S . '
i ) ,
, ; o : (b} Date and place of incorpcration e ommmememiiammmmmemmememAEhemACaNaNE.m.———————————
.’ ; , (c) Amount of capltal 108K —oemmeenooncomnen SRR veemamman mmmmmmmmmemenmecsccasnna e o :
g (d) Amount pald ln ——- eeemeremma————m——m e '.\. ........... ’ . ‘ ,;
' . - Manag ; . o ey
. i . 3 e v 1 1 . : ":
L (e) Names and addresses of g‘&cgém . o) P \rt:mbt._r sick Chr., Fairview, S.D., o
_Kenvin Ul rtlcscm, b'tnton, S.0/ Falmer I.nrs‘on,‘:.Hudéan, S. D, / “‘) ; e
“""“"““""?""""""""“"T‘l',’ ‘ ‘ "7“" [
' Delbert Fowlgs, | Hudson,. 5. b3 Unrria Gl -.tnnhrr .n.r:,-.?.!tl.dvm\- St--t- S R
IO ’ ! a . ' N $y 0t 1‘ e "".‘ I "i ’
———l - emmmmmn————— Py S P R S SRR TR e ity IR 0
(NOTE——A certified copy of articles of inzorporation must ac-ompnny the appiication.) M, pe

11, Method of accomphshlng the work and financial resources of the applicant:

(a) Method of’ accompllshhg work (Whether by rontract, employment of others. or by dlrect lahor)

S I o o Ly, Gov L.~ State Contract
L N " i \ " ‘ " : i
(b) Cush on hand S mmeivanemm——— (c) Treasury StoCK, $ammeociocccnnaas L (8

Mnp N2 8'1

i * (d). Bonds 1. be i3sued, $ovemomeanen- (e) Other resources, $ e enemrnm—aa-

2. Name of dlverslon work - J2ETELLIT "’M —7’\ AL -1, ; ol ' =

213 ACJZE FEEY AMNDALLY o S
3, Amount of water clatmed . __euble.feet-per-second - oo
L

e
Source of water- supply ; Pl\' T Q Al
"6, Locatlon of point of divé...on -QL\M e Lotz il $ C4’ f)::'CA (N IQ ”"c’,jﬂ % .’«’»%M
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6. Anrual perlod o perlous durlng which water Is to be used --L---.QQ.!:‘.:‘:.’.’.’..U.QL.‘: ......................

- 2 m %

‘7.‘ 'I’obeusedfor. i s . \ vy
I lrrlgatlon or domestlc Use; 'ra\"ty. overhead sprinkling or combination sys rm ...... ‘ .

.. (@), Number of ucres to be’ .rrlgatcd ..------...--.-_-;--..acres. ' i
. 1‘ T .‘.L” - 3 P R ‘3'.'”&;' . X “ N N ‘
" (b) Legal subdivisions to be trrlgated e e eeevamm———wnr—em——

‘ (NOTE—»a. ilst of lmds to be trrlcated. giving each subdivislon and_fractor: -&ith acreage thereof, should be written here, or may be .
A d 21 a part of this application, Same o 1t also be shown on accompanying map.) l

(A8 I3
o

a2 (c) Statement as to domestlc use (glving locatlon. €lC.) cceomeccastccamanne J LR '

.......... S emecescmeemss cmememmemmessrese-eseess e ——— ee- - \
o . ]

N N : At
Bt i

‘(a) Nature of USE -eveue Fublie voereauion | mmmnn—e cememean - -

Lk ot ) ,) ,." L I |
b) Amount of power to be generate«l eemmimrma—aaan ...hozge power. {1
o
Am.mnt claimed for englne coollng ..................... e weamnsemimnmecreoaaas demmrmiesmenssesena

ly ' i
1

(c) Loatlon of plant ...................... c————e reeacmsmamrann—etm———- emmmnenn cemsmmmmroesscanenn

TR T ol ST PP

(d) Method of develophtg POWEL meccenicnnenmnnmannnast eemm—anbonanmmanne reertonammsasrane

(e) Polnt where water wili be returm—d 1o Streftm  ceececceea- ceccmacen eemeremsatameenmaasmnseseaanan i

3 Ly
e
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8. Estlmaléd cost of work:

.7t '(s) Head Gates, $-neeereeene. (b) Pumpling plant, $eeesneen-...
’ (o) Flumlng,s ............ (d) Canalearty, $.coeee.. ———— ROCK, $ecvencan. e
‘ - (e) Other structures ........... cmemanann evrmmemmeaeaann L S, Total, s.---,‘-..‘--.-
B, Descrlptlon of d!verslon wouks; ! - 3{
‘ I. Namre of works' (Resgervolr, dam, ditely, ﬂllh 2 pumplng plant, ete.) . '
s L RESEROM e ooeemamesameememeeaneeemtoeenme e ne e meen -
; 1. Dimenstons of works. ' ‘ f‘,'?lw‘ g N , N
(a) Dom: Helght..___. k0. Heet; length 2t bottom ...if0e8 ... mz- lenmh at top
3 L2 961.0 L teet; thlckues- nt bottom S 10 Y o B feet; thickpess ot iop ..-.]..L; IR
‘ ‘ fect; slope at front water xace ....3.._. L0 1Y S I ; slope at back face .. .. .:...:J.. .........
. ’ . material used In construction ----..E:’L’:HL A1 2113 3 1 S e oo e m o
! : (b) neserv'\lr. Capaclty when filled ... 230C,%0 acre feet. Surface orea at highwater
: mark. 9267 ﬂf'res- B : e e |
o8 DEPTH AT SURFACE AREA AT EACH ). FEET ACREFEET
| e ‘ OUTLET-FERT . DIPTH AT OUTLET—-ACRES __CAPACTTY
{ 37 92,41 : 11195.30 .
: __.26 7). 23 | 1850
] ’ Colel ) 61 e £05.70
: | 20 10,05 303.3h
: TR R e
j o 12 17,01 v ~ 69,5l
1 . 1 8 .20 3 18,58
e Y 0,51 e
§ | .0 0,50 .. & oy 0.0
i d (c)* Head gate: Wlidth : - rrmsiondemionfest; heigit Lo il S feat;
y Materlal '...... - - L) e ' . .
(d) Canal "‘otal length R .miles. D
: R e R\ o o ‘ 2
: ’;7. 47 LocATION BELOW veptH . | BorToM ‘| wipmHAT | - emabE |,
£ o N3 IR ADOATE . ] WIDTH WATERLISE |' PERMILE |
At " .ime Y .. feey) feet .._-..__.___‘.- feet _____..___. feet
1 At Nile feet B toet] e feet
‘ o ar T feet eeeteet] e et - feet
;’\ ‘ B At Mile feet ; feey . feet foet
"t At . vatte] e tee feat feet| ... feet
. . _ Mute T I m} feet - feet
4 . - (lee d‘memlons where reducllonn in size are made.)
v 10. Tlmp requlred for comp‘etlon of work _-------.ﬁ----.--;gj-yearf;.\] , iy
‘ 11, Time required for complete appllcatlon of water to the proposed be“\.ﬂclal uan ....‘;? ....... years.
h 12, Cholce of newspaper for publication of notice of intentlon; to ap,)roprlnle - .
............. i HUREa T E Hopsen, S DAk
. STATE OF S0UTH DAEO’I‘A N o /
b :\ Coun.y of LAdneotn o il ]as’. ‘
L LE L. oighsick, ‘Che {yron ot B0 of Mg a* et . belng fret duly swora
53 on my oath depuse and say: That my relation to the above descrlbnd \mdertaklng Is that of owner, that I have
i read the above foregolng stalemenl. examinei!: the map nccompanylng Lhe rame, and that T know of my awn
, persenal knowledge thet the mauers therein cisted and shown are 4 ru; C/
! ; ‘ : “ S ,//M‘.,%/
e e Signed (../.‘-..,.---..-.---:if ..........................

A Vi e

Subscribed anit sworn to betoro me this 28th .

y Nntary Publie (or othc?q‘mllﬂed clficer.)
sEach diversoa must have a headgstd or mesruring device. R, h. Kennedy

My commission expires 10-2l-£6
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Remar's by State Water Resources Couunlssion:

-"-.@’zjﬁcxm&' NT. OF. STwWRED. . WATER. N KW

.----EMHJS.-__J:&.--.(./Mt.'z:fa--.za ...... ONE . ikt A 2

 THE. . KESERLVI .. PER. . CALENMAR. _YEAL. .. ...
STATE OF‘;O}JTH DAKOT§

County of .ov-- S L 3 &4’.&[_'_/.5.5 .......... }“'

Plerre, South Dakota, ----.-----M4.X ..... [? ..... , mé_.-'q

Z-
This Is to certify that the foregoing application was received kv the Commission at __5_:.Q . o'clock

.--.g.m. upon the -.-.Sn{éi:i A2y Of commcremmmnm /..L. 74]?@&( .......... . 19.@:.5_

Number of permit --[Z.qa .'.3

Date of first receipt of application e comemmaammanacmccnaee

Date of return to applicant for correction, amendments or changes requ:red as follows: ./.42/.6/.4--% 19&5

Date of receipt of correcteu application wemceemeccccaccuansana- A .P 2 lC. / ,é , Ié_{.
Date from which applicant may claim Fghi weemmmccnenn- M A /?C// -'?/ , lég
Approved _---.Mé.[ ....... [.Z ...... ,leéﬂecorded in Book .-~ :;/(j ......... Page --é ......

This is to certify that we have examined the foregoing application for a permit *. appropriate water of the
State of South Dakota, and we hereby grant the same as stated herein, subject, he . ever, to the following limita-
tions and conditions:

1st. ‘The equivalent of at least oneifth of the work above specified is to be completed on or before —eeee---

NovEMEER... i Z. . ¢
ond. The whole o’ sald work fs to be completed on or before ... .MAI’. ........ Z.Z: ...... , 19.70

ard. The limit of time for proof of beneflelal use of water appropriated in accordance herewlth s

S MA_ ..... WA , 19_7.-.0
4th. The water apuropriated shall be used for the purpose of ----_ZQQQQ...--ng‘gﬂIAQN

sth. The pcior right of all persons who, L, cormpliance with the laws of the State of South Dakots, have
acquirad a right to the use of ivater must not be injuriously affected by this appropriation.

-
6th. The amount of the appropriation herein granted shall not exceed ZI‘¢AG.‘£-J‘:‘Q:.A’!’.‘!““‘Y
(Aiblefort-por-socand; neither shall it exceed the capacity of the above described system of diversion works,

nor the least amount of water that experience may hereafter indlcate as necessary for dha-produetion—of-4rops
WWWW%WMCh water s actually

USED FOR PuBLC RECREA: oM
and beneﬂc!ally"egv’«m;g-m on of before .eccaeaun .MA’_{_-.-.Z?(.-_, IBJQ; sald water Lo be used

during the fol!owixig described axanua; per'od:

State Water Iesources Commission

N\, 1 .
Py \ '} ()CO\/ Luat g

Chlef Engineer, Executive Officer
Certificate of Céonstruction .ssued .o oaeinns e s —————— y 190

WALEE TCENSE SSEURH s e oo cscmsnn e v s acsimnsinm e e aimsemi i wmy 18t



Farm 15,

Permit No. 1190-3

3 __8Blg Sloux River Water District

Water Oiversion No.

CERTIFICATE OF CONSTRUCTION

This is to Certify ”mt_jpe Department of Wildlife, Parks and Forestry

$

the holder of
Permit No. ..!_1.9.9:2____ issued upor Application No. ___'EP:_? beartng date of pric ity of
March 31, 1965 authorizing the diversion of Mi&hﬂ&?ﬂﬂl of the waters of

Pattee Creek County of Lincoln , State cf South Dakota at

1200 feet North and 1400 feet West of the SE corner, Sectfon 19, T97M, R&4BW

public recreation

, tor

i
purposes_ha$ complied with the provisions of the laws of the State of South Dakota relating to proaf ot

completion of the works of diversion set out and described in said Permit; that said works are found n satisfactory

storing 1110 acre feet
condition for diverting and mmgg mumu R mrExpexzecnut of water.

July 5, 1978

_Date

WATER R%HTS (‘OWISSION

‘ o Bty

4
HN uATCH Chl?# Ingineer



Foru 6,

STATE OF SOUTH DAKOTA

WATER LICENSE NO, 1190-3

31st March
(1) WHEREAS, On the day of R W L _._E.S___

Pattéa Creek Watershed District

made Water Right Application No. 1190-3 j,, a permit Lo use M&;ﬁ:::&zggmﬂ of the waters
of Pattee Creek .
County of Lincoln , State of South Dakota, for public recrestion
purposes; and

(2) WHEREAS, On the 12th_ day of —May AD.1o__ 65
Permit No. _1190~3 -, with a date of priority of ___March 31, 1965
was issued to said applicant 3____ for the diversion of said water, and provided for the completion of construction  of the water
supply system therein described on or before the 12tk —day of May AD.1920 and for the

12th Hay Ang20

application to beneficial use of said water on or before the day of

H?o;::;;lgn Agrll 18, 1966 the ?epmrtment of Game, Fish & Parks (now kneen as Department
o e, Farks and Forestry) purchased the land and multiple purposs Detentl -
located In SE} Sactlon 19, TI7N, R48w, P purposs sntion Dam P-1,

and:
(3) WHEREAS, It is hereby certified that the applicant has complied with the provisions of the laws of 1, » State ~* South Dakota

relating o completion of the construction of the water supply system and is entitled (o divert Mfeet 'nnu.“km

KON BUXXZKRUBX (Or heneficial use and,

4) WHEREAS, It is hereby certified that the applicant has com lied with the provisions of the laws of the State of Souta Dakola
Y M i I

relating Lo the application of water to beneficial ase of the following extent,
to be used for public recreation purposes.




(5) NOW, THEREFORE, By the vi:tue of the authority vested in us by the laws of the State of South I" -kota, We hereby grant and
Department of Wildlife, Parks and Forestry

of Plerre, South Dakota
of said permit No. _11_9..0.:.3__3 waler right, dating from March 31, 1965

to use of Zlﬂ.zm_fqﬂ_nnﬂunllx.nxmmmumf the waters

confirm to.

the bolder and owner 3

Of e _Pattes Creek
Lincoln and State of South Dakota, or so much thercol as may be necessary for the
1207 feet North and 1400 feet West of the SE

in the County of

pur_ oses kereinbelow montioned. to be diverted at

corner of Section 19, T97N, R48W

NEXENDMENDIANZRIN%—LO—b e storced inpplace

publéc recreation

for the purpose of

1130~-3

Subiect to any limitations listed in Water Right Permit No. — and subject to the laws of the State of South Dakota.
) b g }

WITNESS, My hand and seal of our effice at Pierre, South Dakota

this_—_s_gb__._.day of July A D
and Sewenty-eight

Nineteen Hundred
WATE,R?RIGHTS CQWISSION )

By: 2T, R
A : L R 1
A VRV S Lh?«.gffﬁ

"
¥
s

(I|{;i:j"'l')n;,v1'|um|'. lixecutive Officer  JOHN HATCH




Form K—Notlce of Intention to Apprapriate Water No.

on or bafore ‘e
(First Publication . APril 15 L 19.52)

APPROPRIATIOM OF WATER

Office of State Water Resources Commission,

Plerre, . Dak, . opril9 , 1089

tha .attee Creek waterahou District
Noiice is hereby given that . S ceeeime e . ' WhoSe postoffice
address is .. Hudson -~ 8. Dak., has made an application in accordance with

1110 acre feet for initial fil.g, plus
the provisions of the water laws of South Dakota for a permit to appropriate for beneficial use/ B
acre annually

®WX feet of water FAKNINAUXAXK¥EX rom m_?gttgggreek et e ieieeeeee e .. through the

Detention Dam P2 , the point of diversion of which is to be located BRAREX

PO GENCUREIN in the . ROYX¥gX 2 SE % of Section 19 e
stored

Twp. 97“ .- Range QBW . ... Said water to be 3&¥ for the purpose of providing NERYDEN NI IAX

RO RSN

public recreation

MR USRI 3 - - 3.
This application will Le taken up by the State Water Resources Commission =( their oftice at Pierre for

2 h M € 2F
consideration upon the .. 1 .. day of .. & , 19 5 , at * M. Al interested persons

may appear anc be heard.

Appropriate action will be taken by the Water Resources Commission after suitable time has elapsed for

I
the consideration of any or all information , -esented.

State Water Resources Commission

By
CC: Mr, ¥illiam EZmmers, Fublisher BUETON F. J. 458
The Hudsonits Wator Right Specialist

Hudson, S. Dak.



]191-

Form 11—Proot of Publication—Appropriation of Water. N0 e iemie e e o
STATE OF SOUTH DAKOTA

Lingoln. S8 No. 1190-3

COURTY -- Hipeaih oo o Appropriation of Water
i ; Office of State Water
—————————————— Wil Emmess- oo oo DeINg duly Resources Commission,
3 d printed copy of Notice Pierre, S, Dak., April 9, 1965
sworn, deposes and says the annexed p Py Npporte, S. Dake, Aweil 9, 1965

- t t -
of Intention to Appripriate Water was taken frem the . t:ectpa:v Leoi Ef:g:tow&:‘f:g%ddg;ss
is Hudson, S. Dak., has made
—— an application in accordance

id notice herein with Section 61.0112 of Chapter
during the whole itme of publicalion of said pr i ol LMmlﬂtof
after stated, has been and is printed and published in the 1955 and the provisions cf the

water laws of South Dakote for
_______ Hudson_____________County of a permit to appropriate for bene-
ficial use 1110 acre feet for

Lincoln and State of South Dakota; initial fxll, 2us 278 acre feet
= of water ¢ inually from Pattee

that the said notice was published in said newspaper on the Creek through the Detention
Dam P-1, the point of diversion
following dates: of which is to be Jocated in the
SEY; of Section 19, Twp. 97N,
_____________ éfy_l_l_S__l_‘?_é_S_____________________________._________ Range 48W. Said water to be
stored for the purpose of pro-

April 22, 1965 o viding public recreation.
""""""""""" pril 22, This applicaticn will be taken
April 29,1965 B up by the State Water Resources
—————————————————————— Commission. at their office at
. Pierre for consideration upon
_____________ Moy 8, 1963 e the 12th day of May, 1965, at
2 P. M. All interested persons

may appear and be heard.
Appropriate action will be

Hudsonite a newspaper which

publication being made on the ~-19th __day of..April . taken by the Water Resources
65 o _ 6th d £ Commission after suitable time:
19____ and the last publicationonthe .~ . _____ ay o has elapsed for the considera-
i tion . of any or all information

May 1 -9?-, upon which days or times presented.,

- : State Water Resources
of publication aforesaid the newspaper was regularly pub- Commission
i i ime of said publication he By. BURTON F. JONES
lished, and that during the whole ti p Water Right Specialist .

- the printer... and publisher__ of 15-22-29-6 |

WAS oo e e
the said newspaper .
[ L/ ( k ‘ éz/&“..’“‘ff‘, e
4 e . 5 - a} 22 - . (: .
Hnlz;s;umed and sworn Lo before me this < day of ... B A D 10& 5
'"-‘H r‘.' r”r ]r—.m . . - L
2 e ey Je P |
]303N B e
\ :
' | r } "/ " Al A
[L\_;-\\MAY 1T 1985 ,/l.' l Notory Public g e ewevZvw oo Coumy, 8. D

SIATE WATER RESOURCES COMM
PIERRE  SEHITHE (ke



Form 12. :‘:'

Permit No, 1190-3 ’:J/
Water Division .3 _EIG SIOUX RIVER.__ Water District 1. C’"’Jh
N
y W ne ‘
REPCRT OF EXAMINATION OF WORKS
AND/OR APPLICATION OF WATER T0 BENEFICIAL USE }”‘/] ,lu””

TO: Water Resources Commission, State Office Building No. 2, Pierre, South Dakota 57501

| have this day made a tharough examination of the water use ' ystem, constructed by _L2ttee Creek

Watershed District Hudson, S.D.
of holder
of Permit No. __1190-3 bearing date of priority of March 31 ,19_65

278 acre feet annually
authorizing the diversioniof —______seuxfxpesgecaas of the waters of

Pattee Creek

public recreation pUFpOSES, in Lincoln County.

for

| have to report on the condition of the same as follows:
The Water Use System consists of,

A. Works used to divert the water:
Compacted earthen dam, 48 ft. high, 964 ft. long on top, 17 ft. wide on top,
front slope 3:i and 4:1, back slope 2%:1.

Crushed rock rip rap.
goncrete drop inlet.
oncrete reinforced pipe spillway

Grassed earth secondary spillway

B. Works used to transport water to place of use, This is multiple purpose dam "Detention Dam"

P-1. Across Pattee Creek.
When full to the inlet level, the 1lake

formed by the dam has a surface area of

92.7 acres and a capacity of 1110.0 acre-feet.

C. Works used to apply water to beneficial use.
2044 acre-feet.

Excellent

The system is in the following condition:
1200 ft. nNorth and 1400 Ft. west of the SE Corner of

The point of diversion is located
Section 19, T97N, R48W.

The worke are capable of diverting and BHRRWYNE XU okusx_storing 1110 acre-foet .

Public Recreation

soux ftx porxsezanck of water which is to be used for :
for recreation purposes and

Water has been put to beneficial use to the maximum extent as follows:
sediment storage,a lake of 92.7 acres, (maximum depth - 32 f+.) has a capacity

of 1110 acre feet. At approximate maximum flood elevation 199 surface acres in
Section 19, T97I;J, K.:8W would he flooded, with a total capacity back of the dam

of 3308 acre-feeét.

e i @ St v v v Y Y v v Y et v e

Capacity at secondary spillway elevation is



On June 29, 1978 Mr. Earl Richter, secs, Canton, S.D. called
regarding the Water Right Permit No. 1190~3, stating he did
not believe tle Pattee Creek Watershed District owned a fee
for Inspection of the Waterx Right. He stated hc believed
the Game Fish and Purks owned the permit since 1966.

Checking with the Dept. of GF™ it was discovered they had
puxshmd purchased it on April 18, 1966. Therefore the
permit was .ransferrxed to them. No fee is reguired.

July 1, 1978
Betty Westlund



()~
Form 20, s 11 ) () S |

HOT'CE 00 TRANSIER OF WATER PERMUY

TO: L ter Rlbhtb Commission

sz Bul ag
Plerre, South Darota 57501 Pare: — July 5, 1978
This is to notify you that titie co the lands descriled as follows:

SEY% Section 19, T97N, R48W

formerly owned by Pattie Creek Watershed District

has been transferreld to Dept. Wildlife, Parks § rorestry, Pierre, SD

together with any wrights to the beneficial use of water thereon as evidenced Ly

Water Right Permit Nc. 1190-3 44 provided for in Section 61.0127 of the 13960

Supprement to the South Dakota Code of 1939.

You are therefore hereby requested to file this "Notice of Transfer of Water
Permit" in its appropriate file at the Office of Water Rights Commission as
evidence of the change of ownership.

m L) falt ™) o T I W il . W U 1 e e b Anait

- oBotiars 0 as g o o Ty e TS ete—aTteeTreeTYT aac

~o 4 e ™ ~ S A
LTLLLI g pu s iiog wee o rw ) a.t:l:lu.J_J‘V:u. \.J.LJUT':-J. .._) = e I'. 1-'6'}"6'3:"99—\ Of“'t'h'e-'a'e'&e__ ' - - s ,'ﬂ'f'h

1 P ) 2l
4‘:1’\\1 L= 2 A~ o~y %.

STAT- OF SOUTH DAKOTA )
%Pﬂfyfxﬁ ) SS.
ST )

County of_ﬁ__f_éégg___
I WI& g((. wPF being first duly sworn on my »ath despose

and say: That my reldFlon to the above described undertaking is tnaat of Owner,
that I have read the above foregoing statement, an know of my own pei.eonal
knowledge that the information herein statod 1s

Subscopibed and sworn to belore me thi:

10 10




Investigating Engineeers Report
Pattee Creek Watershed
Site P-1
(Lake Lakota)
Stilling Basin

Lincoln, County, South Dakota

I. Authority.

R. D. Swenson, state coaservationist, South Dakota, appcinted Gerald Younger,
design eqgineer, Midwest TSC, Engineering Staff as the investigating engincer
on August 14, 1979.

On December 22, 1980, R. D. Swenson appointed Dennis Hurtz, assistant head,
- Midwest TSC Design Staff as the investigating engineer to replace Gerald
Younger due to Younger's transfer to Oklahoma.

The charge was to investigate and prepare a report on the rock riprap movement
within the principal spillway outlet stilling basin in accordance with the
National Engineering Manual, Part 504, Subpart A.

II. Investigating engineers activities.

A. Reviewed cross sections, photographs, original and subsequent
calculations furnished by the South Dakota Design Staff relative to the stilling
basin condition and design.

B. Reviewed preliminary comments prepared by Gerald Younger, includ-
ing his report on observed field conditions (trip report dated October 18, 1979).

C. Reviewed present condition water surface profiles prej.ared by
the South Dakota Design Staff. :

D. Developed additional water surface profiles to simulate the
as-built condition.

E. Reviewed all the available data, drawings, and correspondence
dealing with the history, design, and performance of the structure.

F. Made an anaiysis to support conclusions.
G. Prepared an engineer .1g report and abstract.

III. Description and history of the structure.

A. Pattee Creek watershed, site P-1, is a multiple-purpose floodwater
retarding and recreation structure, with a drainage area of 8.89 mi2. It is
located in the SEX sec. 19, T. 98 N., R. 48 W., Lincoln County, South Dakota.

Total storage (sediment and recreation) below the crest of the pcincipal
spillway is 1,110 acre feet and retarding storage is 934 acre feet. Maximum
structure height is approximately 46 ft. The effective height is approximately
40 ft resulting in a product of storage times effective height of 81,760,




The structure has a t-p width of 17 ft. Side slopes are 2%:1 downstream with
» 20-ft berm at approximately one-third height and 3:1 over 4:1 upstream with
a 10-ft berm at approximately one-half height.

The principal spillway is described in section V B. The emergency spillway is
¢ 150-ft wide vegetated channel with 4:1 side slopes and a 216-ft long level
section. o

The structure was decigned as a class (a) hazard structure; however, the
design indicates that the hydrology used was somewhat greater than the minimum
required. :

B. ‘he ste was investigated and the design prepared during the
reriod 1960 to 1966. Constructioft*was completed on May 3, 1967. Available
documents did not show the dates that the drawings and specifications were
approved by the state conservation engineer or the heaa, Engineering and
Watershed Planning Unit.

In March and April of 1967, inflow into the reservoir disappeared indicating
excessive seepage losses. The pool area was blanketed with compacted CL
glacial till to a depth of 2 ft.

A wet area developed downstream from the dam and boils were observed in the
principal spillway outlet plunge pool. On May 13, 1969, an investigation :
committee was appointed by the state conservationist to investigate the problem.
Results of this investigation are contained in "Report of Investigation of
Structure Neficiency” Pattee Creek watershed, site P-1, Lincoln County, South
Dakota, July 1969. In summary the committee concluded and recommended:

1. Most seepage originates above the left abutment downstream
from the dam.

2. Water losses are not excrssive and the embankment is
stable.

3. The plunge pool and outlet channel are not stable.

4. A filter with weighted riprap should be installed in the
plunge pool and drainage should be provided to collect seepage from the down-
stream left abutment area.

C. Authorization to do additional work in the plunge pool and
outlet channel and to install the recommended drainage for the downstream wet
area was granted by the Administrator on November 18, 1969. Drawings and
specifications for the additional workswere prepared by South Dakota and
coapproved by the Midwest Engineering and Watershed Planning Unit on April 16,
1970. They were subsequently revised to eliminate the drainage, due to objec-
tions by the South Dakota Game Fish and Parks Department and again coapproved
on April 16, 1971.

The drawings and specifications were again revised to reduce the cxtent of
work, since vigorous vegetative growth had stabilized the outlet channel.
Coapproval was given on July 16, 1971. The additional work was completed in
November 1971 #nd involved the installation of a stilling basin consisting of
filter fabric, bedding, and rock riprap liuing.
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D. On July 11, 1979, South Dakota submitted data to the TSC regarding
problems with the stilling basin performance and requested a review and comments.
This request resulted in the appointment of an investigating engineer to
evaluate the problem and is the subject of this report.

E. Substantial w.ier loss from the reservoir has continued to be a
problem. This problem is being investigated by another committee which was
appointed by the state conservationist on February 24, 1976. The committee is
in the process of preparing a final report.

IV. Description of problem.

A. The rock riprap has ercded from the downstream end slope of the
stilling basin and formed a pile approximately 1.0 to 1.5 feet high in the
outlet channel immediately downstrezm. The underlying filter fabric is exposed
on the end slope. No other damage has occurred within the basin or within the
downstream channel.

B. The damage apparently occur..d in the spring of 1979 during
full pipe flow discharge from the principal spillway.

V. Factors associated with the problem.

A. Oullet channel. o

1. The original principal spillway outlet channel was
constructed from station 3+65 (outlet end of principal spillway) to
station 18+30 (natural channel). At station 3+$5 the conduit invert
elevatior is 3;&1.50 and the channel invert elevation was 1339.50.

Channel data shown on the original drawings is as follows:

Required Q = 133.1 ft3/s
= 0.04

= 0.0034 ft/ft
= 2.98 ft/s

Q (design) = 135 ft3/s

A bridge was located at station 16+45.2 with an invert elevation of 1335.2.
There is no indication in the original design that this bridge caused any
restriction to the flow.

No excavated stilling basin was provided. The design was to allow the basin
to form by erosion from the conduit discharge.

2. Sometime during 1971, the county replaced the bridge with
a_50-ft long 40-in by 65-in corrugated metal pipe arch. A

N cr .
3. 1In December 1979 the outlet channel was profiled and cross
sectioned from station 3+65 to station 23465 to represent present conditions.

This survey shows that: .




a. Invert of the CMP arch is at approximate elevation
1336.8 at centerlinc of road with a slope of 0.004 ft/ft.

b. Average grade from station 3465 to 16430 (CMP arch)
is spproximately 0.0021 fe/fe.

c. Average grade from station 16430 to 22465 is approxi-
wately 0.0048 ft/ft.

d. Channel width and side slopes have not changed any
significant amount from the original'constructed channel; howaver, as the
grade indicates, channel filling has occurred.

4. In January 1980 Dwight Hale, design engineer, South Dakcta
prepared water surface profiles based on the new survey data. These profiles
show that:

: a. Present condition tailwater at the conduit outlet is
elevation 1343.8 (Q =130 £t3/s).

b. If the culvert were enlarged or removed to eliminate
the reatriction, the tailwater elevation would be 1342.0.

B. Principal spillway.

1. According to the drawings the desiga discharge of the
principal spillway with reservoir at the emergency spillway crest (elevation
1384.3) is 133.1 ft3/s.

2. The principal spillway consists of:

a. A single stage open top reinforced concrete riser
24.0-ft high with 2 3.0 ft by 5.0 ft inside dimension. The top has a one-way
flair to an inside dimension of 5.0 ft by 6.0 ft at the crest.

b. The conduit is 30 inches in diameter, reinforced
concrete pipe 216-ft long.
—

N e e n - 3

- According to Dwight Hale, the conduit has flowed full only
two or three times during the life of the structure. This is primarily due to
the continued seepage loss from the reservoir which greatly increases the
amount of available storage. As far as could be determined, the only signifi-
cant Cischarge since the stilling basin was jnstalled occurred in the spring
of 1979.

No factual information is available on the maximum reservoir stage however it
vas described as being well below the emergency spillway crest elevation.

4. The design grade on the outlet section of conduit was
2.0 percent. Present grade is not koown. David J. Tokach, state conservation
engineer, stated in a phone conversation on June 26, 1981, that he has looked
at the conduit many times and is sure the outlet is still at some positive
grade.



C. Stilling basin.

1. Notes for the stilling basin show that it was designed in
accordance with DESIGN NOTE NO. 6, "Armored Scour Hole for Cantilever Outlet,”
dated October 1968. The design was based on a d50 rock size of 1.3 ft.

2. A letter from R. D. Swenson, state conservationist to
Marioa Strong, director, MTSC, dated July 11, 1979, and notes by Dwight Hale
dated July 3, 1979, indicate that from a field inspection, the d 0 size of the
rock riprap removed from the basin appeared to be on the order o? 0.5 ft.

3. A trip report by Gerald Younmger, dated October 18, 1979,
and based on a field inspection by Younger, John Swanda, Jr., and Dwight Hale
"indicated that the rock riprap was undersize.

4. Design notes for the stilling basin show that te tailwater
was assumed to be at elevation 1341.5.

VI. Discussion of factors.

. A. Criteria in effect at the time of the original design was
ENGINEERING MEMORANDUM-27 (EM-27), "Limiting Criteria for the Design of Earth
Dams,” dated March 14, 1958. This criteria stated: "The invert of the
cantilever outlet at its lower end shall be at least 1 ft above the grade of
the downstream channel." The original design placed the invert 2.0 ft above
thz channel grade which was 0.2 ft below the design tailwater elevation of
1341.7.

ENGINEERING MEMORANDUM-27 (Rev.), "Earth Dams,” dated March 19, 1965, stated
that: "The invert of cantilever outlets of pipe drop inlets or culverts at
jts lower end is to be at least 1 ft above the tailwater elevation of the
downstream channel at maximum discharge."

Present criteria, Technical Release No. 60, "Earth Dams and Reservoirs," dated
June 1976 is esscntially the same as stated in EM-27 (Rev.).

The original design would not satisfy present criteria with respect to conduit
outlet invert elevation vs. tailwater elevation.

B. The hydraulic data for the original channel indicates the
design assumed uniform flow. This assumption was checked by preparing two
water surface profiles for the original design condition (Q = 135 ft3/s).

Both profiles were started at station 18+30, one with a starting depth of

3.2 ft and the other with a starting depth of 1.2 ft. Both profiles converged
to essentially the normal depth of 2.2 ft indicating that the original assump-
tion was reasonably accurate.

An analysis was also made on the CHP arch culvert hydraulics, since it has a
sajor impact on the tailwater elevation at the conduit outlet. The results of
this analysis agreed clasely with thouse prepared by Dwight Hale and used in

his water surface profile computations {V A 4). This analysis also indicated
that for a change in discharge from 130 ft3/s to 120 ft3/s, the headwater
elevation at the culvert would be lowered by approximately 0.6 feet. For a
change from 120 ft3/s to 110 ft3/s, the headwater would be lowered an additional
0.6 feet. :




C. Maximum principal spillway discharge was checked using a riser
entrance coefficient of 1.0, an "n" value of 0.013 for the conduit, and a
reservoir stage at elevation 1384.3 (crest of emergency spillway). Discharge
vas calculated to be 127 ft3/s which compares reasonably close with the
133.1 £ft3/s shown on the drawings. A full pipe flow discharge of approximately
120 ft3/s is obtained with the reservoir stage at elevation 1377.5 or 1.5 feet
“above the riser crest.

D. Tailwater at basin.

1. The original stilling basin design was as follows,
(reference DESIGN NOTE NO. 6):

Q = 130 fti/g

Spillway outlet invert, elevation 1341.50
Tailwater elevation 1341.50

Outlet channel invert, elevation 1339.50
D = 2.5 ft (conduit diameter)

V =26.5 ft/s (conduit discharge velocity)
dSo = 1.3 ft. (dSO stone size)

Qa5 @ =5.75
p=2.5
h m _
Dlh/j = 2.75 P 2.3
=13
k= 3.75 ft X
3.75 5o
X = 20.55 ft ,mod

2. Using a tailwater elevation of 1341.7 as calculated for
the original structure design (d = 2.2 ft) would result in: p=2.3 ft,
b=3.75 ft, m = 5.95 ft, and x = 20.97 ft.

> 3. For a tailwater elevation of 1343.8 from present condition
profile results in: p =0.20 ft, h = 3.75, m = 8.05 ft, and x = 40.68 ft.

- 4. For a tailwater elevation of 1342.0 p = 2.0 ft, h = 3.75 ft,
m = 6.25 ft, and x = 21.45 ft.

5. Assuming that the discharge was 120 ft3/s and based on the
culvert hydraulic analysis (VI B), the tailwater was 0.6 feet lower or elevation
1343.2; the basin parameters would be: P =0.8 ft, h = 3.36 ft.

®m = 7.04 ft x = 23.24 fu

6. For a discharge of 110 ft3/s and ta;lwater elevation
1362.6:. p = 1.40 fr, h = 3.04 ft, m = 6.14 ft, and x = 18.22 f¢t.




E. Rock riprap size.

1. Assuming that the d 0 rock size actually installed was
0.5 ft, instead of 1.3 ft, and using a iailwater elevation of 1341.50 results
in the following basin dimensions:

Q. =
D 52 p=2.5
h .
—5= = 4.65 m = 8.28
! 3
h = 6.28 ft  x = 26.71 ft
2. Using d., = 0.5 ft and tailwater elevation 1343.8:

0.20 ft, h = 6.28 ft, m°2 10.58 ft, and x = 51.38 ft.

]

3. Ford 0 equals 0.5 ft and tailwater elevation 1342.0:
2.0 ft, h = 6.28 ft, A'= 8.78 ft, and x = 25.75 ft.

-]
"

-t 4. For d50 = 0.5 ft, Q = 120 ft3/s, and tailwater elevation
1343.2: :

P =0.80 ft, h = 5.93 ft, m = 9.63 ft, and x = 28.96 ft

. 5. For dgg = 0.5 ft, Q = 110 ft3/s, and tailwater elevation
1362.6: p = 1.40 f£t, h =5.57 ft, m = 8.67 ft, and x = 22.40 ft.
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T - A
Floodwater Retarding Structures and Water Supply Reservoirs
Pattee Cresk Watershed, South Dakota

Labods

“Structure Number H
Item Unit Y P2 | P3| $51 Total
) Drainage Area sq.mi. 8.89 4,54 1,08 2.08 16.57
Starage Capacity
Sediment ac.ft. 266 180 56 98 600
Floodwater ac.ft. 934 480 114 220 1748
“lw s“pp]y aCtho 8“4 - - - - - - 8"‘1‘
Total ac.ft. 2044 660 170 318 3192
Surface Area
Sediment Pool ace. 38 33 12 21 104
A Floodwater Pool ac. 135 72 25 40 272
Water Supply Pool | ac. 93 - - - - - - 93
Volume of Fill cu.yd. 163070 84200 42700 52900 342870
Elevation Top of Dam ft. 1389.8 | 1335.9 1349.5 | 1285.5 000X
Maxioum Height of Dam ft. 48.0 41.5 33.0 27.5 JXX
Emergency Spillway 4
Crest Elevation ft. 1384.3 | 1330.4 , 1344.0 | 1280.0 2000%
Bottom Width ft. 150 120 70 150 20000
Type Veg Veg Veg Veg
Percent Chance of Use 4 4 4 4 XXXX
Av.Cuzrve No.-Cond,II 73 v 76 76 0008
. Bmer.Spillway Hydro- _
graph _2
Storm Rainfall(6-hr.}] in. 5.4 5.4 7.9 5.4 000
Storm Runoff _1/ in. 2.3 2.21 4,7 2.6 30000
Velocity of Flow (v _} ft/sec 3.9 3.1 - = - - 000X
Discharge Rate _1/ cfs 285 114 - - -- 00
Maximum w.s. Elev. 1A ft. 1385.6 | 1331.2 - - - - 2000
Freeboard Hydrograph
Storm Rainfall(6-hr.} in. 10.8 10.7 10.5 10.8 200X
Storm Runoff _1/ in, 6.77 6.41 7.00 7.20 oac
Velocity of Flow(v )| ft/sec 8.4 9.3 7.4 ?7.9 KX
Discharge Rate _1/¢ | cfs 3040 3224 955 2360 00K
Max. w.s. Elev.__1/ ft 1388.8 | 1335.2 1347.5 | 1283.8 HXRX
Principal Spillway
Capacity-Low Stage,
Max. cfs 133 85 22 39 3000
Capacity Equivalents
Sediment Volume b in. 0.56 0.72 0.94 0.90 000X
Detention Volume in. 1.95 1.97 1.95 1.97: 000K
Spillway Storage in. 1,82 1.94 1.91 2.“6‘ 300X
C*2ss of Structure ; A i A A, x0x

_;/ Maximum during passage of hydrograph. Date February, 1964
_2/ W1l pass safely through FRS No.) and
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Lake Lakota Hydrograph
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AVERAGE YEARLY
WATER BUDGET
FOR LAKE LAKOTA

WATER _GAINS

e Average Direct Precipitation = 2 feet/year

(2 feerfyear x 90 acres) = 180 acre feet per year

e 50% Runoff Probability = 332 acre feert per year

Total gain = 512 acre feet per year

WATER LOSSES

e Average Annual Evaporation = 3 feet/year

(3 feet/year x 90 acres) = 270 acre feet per year
e Seepage Loss = 1200 gpm = 1935 acre feet per year

Total loss = 2205 acre feet per year

NET WATER BUDGET

(Gains) + (Losses) = (512 acre feet) + (2205 acre feet)

~ -1693 acre feet per year

= -1050 gallons per minute
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WORST CASE SCENARIO
WATER BUDGET
FOR LAKE LAKOTA

WATER GAINS

e Average Direct Precipitation ~ 1 feet/year

(1 feet/year x 90 acres) = 90 acre feet per year

® Runoff = ( acre feet per year

Total gain = 90 acre feet per year

o

WATER LLOSSES
TILAD R 242 AL sAFAS AL

e Average Annual Evaporation = 3 feet/year
(3 feetfyear x 90 acres) = 270 acre feet per year
® Secpage Loss = 1200 gpm = 1935 acre feet per year

Total loss = 2205 acre feet per year

NET WATER BUDGET
(Gains) + (Losses) = (90 acrc; feet) + (-2205 acre feet)
= -2115 acre feet per year

~ -1311 gallons per minute

doo7



Lake elevation and size versus the supplementary inflow needed to
sustain the lake leve! assuming "a 50 percent chance annual yield
of surface runoft of approximately 332 acre-feet.”
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L ake elevation and size versus the supplementary inflow needed to
_sustain the lake level assuming no runoff into the lake and drought

conditions (12 inches of rain per year).
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Water-budget balance with a full lake
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Page No.

8-9
10

11

Aake [afosa (/%/ /

Item

INDEX 1V

Stage storage curve

Computations
Computations
Computations

Computations

on

on

on

on

blanketing effects (4-13-81)
seepage at bridge (4-13-81)
seepage under dam (4-9-81)

surface flow (10-14-80)

Comparison of design SML report with perm. tested
rates (4-13-81)

Computations on stage vs loss (8-27-79)

Computations on stage vs pool loss (8-28-79)

Computation on seepage loss (9-23-80)
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3 Water budget
4 Water budget

analysis used for design
analysis for present situation
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/252 |2489 /376 | 93 /)3 | 72 |R3049| 95 1/3753.9
)952 (2903 /376 | 23 | /2 | 72 |22/l 9251/973.2
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