~ (5=
Form 2--Application for Permit to Appropifate ‘Water—Original @E@ERWE '

Mo 30523 SEP 2,3”‘19(11)
- good
water Dlvision No._-.3.---.-.8.16 ‘b.'_‘@.&& E\U s R..

(RILnks 10 be ¥ill=d by the Engincer for the W, R. C.) --SPATEIWATER RESOURCES COMM.
—“JE.STE\P ERT PIERHE  SOUTH DAKOTA

APPLICATION FOR PERMIT
To Appropriate water within the State of South Dakota

—_—

(NOTE--Draw & }ine through itens nat o;plicable.)

1. Name of applicant _____south _hakota Depactaent of Game, Fish and Ravks
Postoffice address -..-. Pledte oooeeianneen- , County _...Hughes____________.__ , Statejouth, pakotn

I. 1f a corporation

....................................................................................

(a) Nawme of same

e mmm . — e — B —————— A A A E Mm-S . e e — e N AN e eSS e e C e

(b) Date and place of incosporation

.................................................................

(¢) Amount of capttal sLoCK it e ec e emmmmsemessemewesmcesmem—eees——————

(d) Amount pald in

[T IR SIS EEE T ettt bbbttt bttt siaiiebtteh i

(e) Nameg and addresses of directors

................................................................
e FER S R EEETTS LS SIS Rt S S A
SRSV P RS SS TS SRR S L E LRSS S it

I1. Method of accomplishing the work end financial resources of the applicant:

(a) Method of accomplishing work {Whether by contract, employment of others, or by direct labor)

....................................

................................................

(b) Cashonhand, $. cccccvmvnnaan (c) Treasury stock, $

mrememe T ———-———

(d) Bonds 10 be fasued, $oceacecnt van (e) Other resources, $

e ————————————

2. Name of dlversion Work ee-n--- BEAVIB. LaKs .~ ddnoshoda

As required to fill lake to outlet level - appreximately 975
2, Amount of water clalmed __pcra fact pex.yialoubic feet per second —covvnneen cmmnmm—— —

4 Source of water-supply -.LeGal watarshed runcofl . o.eeeooooieoioeinnaaeoes ememmmm—————————
Onc poirt in the watershed located in the KB3SEZ of Sec. 14,
5. Locatlon of point of diversion . T_10%, R PN

......

Annusl perlod or perlods during which water is to be used ... QML year xound
7. To be used for:

......................

1. Irrigatlon of comestic use: Gravity, overhead sprinkling or comblination system?

(a) Number of acre: to be Irrigated eoeaecooocmouee.- acres.

{b) Legal subdivisions to be Ea 3 -2 1.1 IR GRE PSP SESURER R T EE RS S

(NOTE—A list of land3 to be trrigated, giving each gub.ivision and fraction with acreage thereof, should L» written here, or may be
appended as a part of this application. Same must alto be shown on acco wpanying map.)

(¢) Statement as to domestic use (giving location, etc.) __Fa.the.ordinpry nigh water mayik

(a) Nature of use .o...... public recrwtional purposes ____ L oeeeee.-
’ Name any of the £bov2 user ¢lalmed
(b) Amount of power to be generated v occmccnacccnnnn-. forse power,
Amount clalmed for enging Co00NNE comeerecacemenoocicieeiaemimreac e sae s aeaaaes ———

(¢) Location of plant

-----------------------------------------

(d) Method of developing power

....................................................................

(e) Point where water will be returned to stre

..............................................

L.



8. Estimated cost of work:

(a) Head Gates, $ucecencucunne {(b) Pumplng plant, $.ceeveauenn.
(¢) Fluming, $-occeaeen . {d) Canalearth, $.cecmcecnce. ROCH, $ececmmccean
(e) Other BtrUCtUreS oo ccecreracman-. r—eomn L J Total, $euceeee ...

8. Deccripton of diversion works:
I. Nature of works: (Reservolr, dam, Mtch, flume, pummping plant, e¢tc.)

> - b s B B e Py o P PO R S e

1I. Dimensions of works. Information requrested not applicable. Beaver Lako is a '

10. Time required for completion of WOrK . ceoeeoceoaoece e .o yeats. Noi applicable - n meandered lake

(2)PDAN G ake,  Maxduupdenfhodoacgineninetely 5 feety feet; tength at top ,
..... cenmneeeafeet; thickness at DOtOM cevevcvenneccaacaaofeet; thickness at tOp cececcecacacccan .’
feet; slope at front water face wov v cccccccecccncacnaen ; slope at back 1300 eemuncmccacacccenecann
material used In constructlon ..o e mcec e ——————

(b) Reservolr: Capaclity when f1)ed e oo ecceeeeeeeee acre feet. Surface area at highwater )
mark. 3200 ¢ cwevnaeco .- acres,

DEPTH AT SURFACE AREA AT FACH.cvcaecmanocane _FEET ACREFEET
OUTLET-FEET DEPTH AT OUTLET---ACRES CAPACITY ‘
‘
b
t
)
!

(c)* Head gnte: WIdthe . cmccenccceneneea e a— feet; helght . e ..feet; f
Materfal ... e - m . —————————— e e r——————— - i

(d) Canal: Total length oo miles, !

—_— !

LOCATION BELOW DEPTH BOTTOR WIDTE AT GRADE |

HEACGATE WIDTP WATER-LINE PER MILE

At ... -- Mile feetl___ {1} feet) .. fest ;

At eaem Milef .- feet|. feet _ feet feet ;

At Mile -—- feet feet feet feet i

At Mile .- feec o-feet] .. _ feet, —-- feet 5

At ... Mile teet]. —ome foet feet|. feet ;

7.\ S, Mue feet feet {311 . feet ;
(Glve dimenslons whete raductiors !n stze are made.) i‘

!

13. Time required for complete application of water to the proposed beneficlal use . ._.___...__ years.
12. Cholce of newspaper for publlcatlon of notice of intentlon ‘o appropriate

----------------------------------

S RVTIB VLS SN S 0 1 B 55 Y o7 , belng first duly sworn *
on my oath depcse and say: That my relation to the above described undertaking is that of owner, that 1 have
read the above foregoing statement, examined the map accompanylng the same, and that 1 know of my own
persona! knowledge that the matters thereln stated and shown are true.

W00 . .
s:gne\'h _L/Z}? 7.(..1.1:.\.4--3 ...................... !
Subseribed and sworn to before me this --.‘.‘?'.'.S..:.---,.-- M ...... L
Yot
- " ] 1441.027:-_2 ........... by
Notary Public (or 99 kr qualified officer.) I
*Yach diversion niut have a headgate or measuiing device. 11-G~GhH '



Remarks by State Water Resources Commisslon:

............. ‘.‘...V%}s:l.c!_._.r.'.'ﬂh I < VX O O
STATE OF SOUTH DAKOTA 1
ss
County of —em.... l -.'\‘J.-’.- h.é-.@ ................ J
Plerre, South Dako'a, —----- I)ﬁ@.&mﬂk’.%_--%ﬂ 19.(.4_2-

This is to certif+ that the foregoing application was raceived by the Commission at ---.q;_Q.Q---- o'clock

By:
. Chief Engineer, Exectitive Officer
Number of permit _8_@_5_:3 ﬁ
Jate of first recelpt of appleation weeoocccoccaeimenmna-as S_af)iﬂ‘mbxéf 27 ,

Date of return to applicant fur correctlon, amendments or changes required as follows: S , 19
Date of recelpt of correcied application _..___cce-n-.. e e e e e , 19 ..
Date from which applicant may claim right . _.._.. .’.5..8-.4_: ............................... , 19

Approved --Dé’.ﬁﬁmbﬁf.-ZO---,w_(?_Z, Recorded {n Book -eceee-- :7 ......... Page .2.4?.5.---

This !s to certify that we have examined the foregoing application for a permit to appropriate water of the
State of South Dakota, and we hereby grant the sare as stated hereln, subject, however, t< the foliowing lim'(3-
tions and conditions:

1st. The equivalent of at least onefifth of the work above specified is wcim completed sr=hefors

e mdsmmaEn———— . ——————————— y M=
ond. The who'e of sald work s taede completed ool ov e ommmcme e o ciin e e , X
ard. The limit of time for proof of hLeneficial use of water apprepriated in accordance herewith is
.............. C‘Qmp_\ﬁ:he.si.----___. oo
4th. The water appropriated shall be used for the purpose of ---_PQJ?.J.L(L--_-EELI‘.&.Q{)(ZID_O-__

..................................................................................................................

5tb  The prior right of all persons who, by compliance with the iavs of the State of South Dakota, have
acquired a right to the use of water must not be injuriously affected by this appropriation.

clbio-feet=persccand; neither shall it exceed the capacity of the akove described system of diversiori works,
nor the least amount of water that experience may hereafter indicate as necessary for thepradiolion-of-aropss
Rimthe—ekaraletmafthomtioaid

tengd 31 Laansiel ez _aieeladidirbin
a2l Y=ttty i P eI ’ A0 a8

v
. VB W iad s S P & 293 $ y APVOVYY P engw-s
sokeitiati \1 } FAPSELY-WN ] Liofout-ad WA CPay o n f}nprntl of

6th. The amount of thie appropriation herein granted chall nou exceed q.jb aLrce -&mf.-.@mua I

1.1 monrcoataciation 12300t liade tlaay - el mtered it TG R
o re e a=—to—hov—i

which \'.'ater‘é.-— ;t':.tually
By ‘
vsed for Pgb\.o recreatio n

v J
and beneficlally applisd-fos Sigatien on or before ..o 572 (0] .'3_‘_€.4__.3.0_, 19§§: sald water to be used
during the following dezcribed annual perlod:

_________ C.on+lm)oo=>l\7

-------

Stata Water Resources Commission

. -, ~ iy
By; ¢ %Q(EYQJLLLguL 4

Chief Enginecer, Exccutive Offices

Certificate of Construction Issued o.eeveeena-- Dﬁ&}f{n{\ .b.-ﬁ-(.'...ZQ., 19.(':').2'.'
Water License 1S5Ued o oooeonoreomvecnecmeenans D.@QQN\.‘Q.?:C...ZO.-, 1().(?.?1
v




Form No, 20.

Permit Nn.-?.@i-}-.
Water Division No., -.3__}.3.1.@_Sj‘.‘?‘.‘?‘.l@.‘f%’?uler District

e e e e @

Cerlificate cf Completion of Works

TO iALL WHOM 1T MAY CONCERN:

'this Is to Certily, That .t Department of Game, Fish amd Parks

...................................................................................................................

of __1-337:1_-? ..................................... , County of -_-E!lfg.h.?? ............................ , and State of
q.q‘.l_t_h_gqlfp_tﬁ_a ............................... , the h()l(k‘l‘..-.\feos:;‘ee(iilnri?sg.t._8.§5.':3.-, issued upon Application
Nn,_{iﬁj:"_“, bearing aate of prlority of I L , authorizing the diversion of
_9_7_5,.%93:?-_1:993:-:a_?{‘?il.}%umemmxn of the waters of _the_local watershed ==~~~
County of _Wipneheha , State of South Dukata, at _’a}__p_o_!._n_t_,__i_r?__t_l_l_e_ ___________

purposes, ha_8_ fully compiied with the provisions of the laws of the State of South Dakota relau’ng to Drooi f
recognized as sa gsfactory

completion of the works of divvrsion set out and Geseribed in said Permit; that £aid works are fE¥NPRYXFOEAANEN

ARMVIAK for diverting and conveying to the place of intended use -?Z?-E‘.’!‘.’%-?E‘?P.-‘.‘!‘E‘.’?P.-X _______ AXRY

BRI of water; and that the imetxymaixraioo e 1 ExF XK se of said water ave deseribed as fellows,

to-wit: to bs used in place for public racreation

......................................................................................................................
................................................................................................................

..................................................................................................................

ot Dacember 62
Witness my hand thds o o__ ? --.}_‘ ..... . eemmmm———— day of ol iaeaannaa pom i m——— A. D 10 "0

State Water Resources Commis fon

J«. W. GRIMES

Chief Engineer, Exciutive Ufficer

A -

st g e e

h e e e e -y

oy, -



Vested Right

I'orm No. 20,

STATE OF SOUTH DAKOTA

WATER LICENSE No.. %53 ..

WHEREAS, On the «eoee.. f 27th ... day of_.. September A D, 1901

the Department of Game, Fish and Parks

................................................................................................................

............................ duly mede applicaticn (1‘10.--?.6.-‘?:;3._-_) to us for a/pexmlt to use ,9.7.5-.8.9_1'.?-.1:9.3}:
annunlly
COBICTOSELEN R of the waters of ... ch¢_local watershed

County ofm'nnehaha Stiate of South Dakote, for public rocraation

.............................................................................

purposes; a.d

6
WHERDAS, 0.1 the ... .20 day of. D2cember . A. D. 1072
8¢5-3 recognizing
/ Permit No. ... ———— was issued to said applizant.._ for the diversion of sald water, 2O prxANKIEXXKthe
éompletion of the works of diversion therein deserite QXX BREIE I _ o et R e
................................................... XX ____ and Yooxodaxkapplication to bereficial use of said
water
pot b @V T, 000 8 N G104 §) < B £ LYt U P 910,13 3.8 & S
and,
S v
WHEREAS, On the . 20 . doy of __SePtamber A D, 1081

the holder. .. of said permit duly made proof of the completion of :dequate works for the diversion nf 975 acre feet

amually NN RHIKAANIHM of et waters as evidenced by our Certificate No, - S09=3.

dated P?.??Etf?}:.?p_’_-}_?.é.z. ....................... confirming the completion of works of sufficient capacity for
75 acre feet annually

diverting and conveying to the place of intended uve Jf2 TI2.7__. DEWATAROPHNRNEXA of water, with date of
priority of .1.89.9 ................................... D & & - N and,

27th Septembar 1

WHEREAS. On the 3:7 ....................... day of ... .2 P.. ................................... A.D 10

annually
preof was duly made of tne application to beneficial ure of ??.5_-?E€?__f?_ei§ouhm:nmmmm:of gaid water;

to be used in placa for public racreatinn

....................................................................................................................

Lo At

R T A e et v
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{ '
NOW, THEREFORE, By the virtue of the authority vested Inus by the laws of the State of South Dakota,

We hereby grant and confirm to __the Department of Gawe, Fish and Parks
Vusted Right

of -?.29.".‘2" ........................................ the holder..__ and owner..__ of suld/pornﬂl No, .fj.é?.'g_-
a water right, dating frem BB e to the uve of 975_a:re feet
;gg;ggbyomyxmkof the waters of -Eh.‘i .‘.1.99?.]:-:'{‘}?‘?_!‘.?.‘9.4 ...............................................
in the County of ."3@3‘,’3‘??‘}3’}?. ..................... and State of South Dakota, or so much thereof as may be

4 point in the NE} SEi,

aecessray for the purpo :es hereinbelow mentioned, to be diverted at

Section 14, T 107 N, R 52 W

.................................................................................................................
................................................................................................................

.................................................................................................................

subject, however, to the laws of the State of South Dakota applicable to a license for the use of the waters of the
State, and subject, also to the local or community customs, rules and 1egulations which have been or may be
adopted from time to time by a majority of the ucers from a common source of supply, canal or ateral from
which such water may be taken, when such 1ales and regulations huve for their object the cconomicel uee of such
water,

WITHESS, My hand and seal of our ofifice ul Pierre. South Dalkota,

this ceaacaan ?.O.t.'tl.-- day of --.PP.??I“P?_"_' ................... A. D. Nincteen

Hundred and ?.%’.(.t Z'Y::r.‘_'? et

State Water Resources Commission
By:

J. W. GRIMES
Chief Engincer, Executive Officer

Ly

USRS URUSUIS X S

STATE OF SOUTH DAKOTA

YWater License No.

e cmcce—ccemmeee—eem———emm——a COURN

in Book ccoececc Of coceeee. PARE cacees

Recorded e

Date of Priority __

I'lace of USC oo cccecirmecemmccmmomae
PUrpose ccccmccceeean

Source Of SUPLYY cevccccccmmcoconnann-=
Point of Diversion _ . ceeceeceeocccceaa

Amt

i
i
i
H
i
|




FORM NO, 2.

Water DIvISION NOwceoaececee e Water District

Proof of Application of Water to Beneficial Use

-

PETITION OF HOLDER

Ques. 1. State your name, reshdence, occupation ~nd postoffice address.

Ans, ___.South _hakota. hepactment. ol G-, Pl and _Pavks,.Riovea, . South.nokata

...................................................................................

Ques. 2. If a_ting In behalf of a corporation, state its name, prineipal place of business (if a forelgn corpera-
tion, give name and postoffice of tiatutory gent,) your position with reference to same, and your authority for
app.aaring In its behalf.

T e e e e e e e e o e e e s e e e e 06 e o e o e e 0 90 e e

T S T S P e e e e e e e AR rm e m e m e e e e e

Ques. 5. Describe your works of diversion giving length and hight of eazh d. a and state amount of water
they are capable of conveying from point of diversion to place of e, and give name of canal or ditch or other
works by which water !s condvcted to such place of uce, and date of comnletion of same.

T T e e e e e e e et — cmmem e e e e eem

Ques. 6. State for what purpose water Is used and deseribe place of use. (If ror frrigation, name each sub-

division in which used, and number of acres In cach subdivision thav have ACTUALLY been irrlated with said
water,)

Ans, ____] Fish and wildlifc propagution, conservation and recreation

e e e e e e e S e e e e e e L L R e e utr cva e e cm— e

e e e e e R R L L S R e re i a e r st rma e ccmcem e cc e e e e

T e e e i e e e e e e e e e e e e e e e e e 0 000 0 0 s e e

Ques, 8. What Is the minlmum zmount ¢ vater required for the use specified above?

Ans. As_required to fill lake to outlet level - pproximately 975 acre feet per year

................................................................................................

Ques. 9. If you are not the person or representative of the corporii-on to whom above mentioned permit
was originally Issued, please state how ownership was acquired by present holder.,

......................................................................................................




Ques, 10. State when, how, In what amount and to what extent, the water diverted under above mentioned
permit has been used.

................................................................................................................

.................................................................................................................

(Slgn)\g;)_[-ﬂ/:/} ﬁ:,[//]qf» &4

............................................

I hereby certify that the foregolng testimony was read to the above subseriber before its signing, that I believe
him to be the person he represents himself to be, and that sald testhmony was subscribed and sworn to hefore

me, at my office in .. Plerre , County of _.__Hughes

I, the undersigned, do heraby certify that { am a duly qualified. elector residing in the immediate vicinily of
the diversion works designated in the foregoing testimony, that I have ro interest in the works, water or land
above described, that I have read the foregoing testlinony and that I kuow of iy own personal knowledge that the
mrtters therein ststed are true,

RIS D e e e Y 20 B o e a e S A VP o
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} - evman——

Harch 15, 1963

Hr. Walter J, Fillmeroe, Dirvetor
Caparticent. of Gsme, Fish and [urke
Fierra, tiouth Pakotn

Lear Walt:

Enclosed are your porsit to sppropriate uater, cortificate of

complotion of workes, and waler licanse for tha followlig

applirationny

Ho.

857=3
8563
559<3
BN
841-3
£62«3
863-3
Béhe
v 86507
266-1)

Juing

Loke County
Cell Rapide Lan Hinnshahu
Garretoon Lsm Hinnshizha
Baltiu Dan Himashaha
Jrass lLake Hinnohgha
Dlarond Lake Hinnohaha
Clear lake Hinnehahe,
Loal. Leke Himanhaha
¥'all Lake Hinnehahs
Boavaer lake Hinnehwha
Todd lLaka Clark
Sinceroly,

J. We QHINESD
Chiafl Englrmeor amd
Exacutivy NCficer

CORY



soUMdEEs |
AkahYle.'an pepariment of

Water & Natural Resources

Joe Foss Building
523 East Capitol
Pierre, South Dakota 57501-3181

December 29, 1986

Steve Becker
Rural Houte
Humboldt, sD 57035

Dear Mr. Becker:

Enclosed you will find a copy of the rules indicating how to
petition the Water Manegement Board for a declaratory ruling, as
we discusesed in our phone conversation of December 23, 1986.

You can request that the Water Managemert Board clarify Water
Right No. B65-3, held by the SD Depurtment of Game, Fish and
Parks by setting an outlet elevation on Beasver Lake, and state
why you feel this should be done. You mey also wish to have
others concerped al ,ut this matter included in your petition.
Also be sure to send a copy of the petition to the Department of
Game, Fish and Parks.

Please make your request to the Water Managemenl Board but send
the letter and petition to:

John Hatch, Chief Engineer

Water Rights Division

SD Dhept. of Water & Natural Resources
Joe Foss Bldg.

Pierre, SD 567501

g

We will forward the material Lo the board members.
If we can be of further assistance, please contact our office.
Sincerely,

/Zz;;fxaég*CVfd2r¢1v

Tom Brandner
Natural Kesources Enginecer
605 T73-3352

Enclosure

v

»



A L' 'Li -idk' “\ Department of

Water & Natural Resources

Joe Foss Building
523 East Capitol
Pierre, South Dakota §7501-3181

September 21, 1988

kichard Beringson, Secretary
Department of Game, Fish and Parks

Ander

son Building

445 E Capilol
Pierre SD 57501

Dear

1 am

Mrr. Beringson:

writing to notify,you that pursuant to the Notice of Intent

to Validate Vested Woter Right Ciaims dated June 20, 1988 that 1
intend to oppose validation of all Department of Game, Fish and
Parks Vested Water Right Claims for lakes for the following
reasons:

1.

Until the outlet elevation for each lake is surveyed and the
outlel elevation is set by the Water Management Board.

2. To allow the Vested Water Right Claim to be amenaed, if
necessary, as follows:

a) Include the outlet elevation;

b) To correct the amount of water claimed;

c) To add the qualification that a vested clair is subject
where necessary to installation of a concrec. outlet
structure ic assure retention of the outlei as the
established elevaiinn: and

d) To add any amendments anud quelifications necessary to
clarify a Vested Right Claim.

Also, that 1 intend Lo oppose validation of all Department of
Game, Fish and Purks Vested Water Right Cleims for dams to allow
the Vested Water Right Claim to be amended, if necessary, as
follows:

1. To include the spillway elevation;

2. To correct the amount of water laimed; and

3. To add any amendments and qualifications necessary to

clarify a Vested Right Claim.




September 21, 1988
Hichard Beringson, Secretary
Page 2

We will be working with your staff on these validalions., We huve
already discussed setting outlet elevationg before validating
claims for lakes. Althoupgh the work necessuary to camplete Lhe
validation process will take several vears to complete, the
results should be of benefii to the public and to your
Department, As the work is completed to validate each claim, the
claim will be presented to the Water Menagement Ranrd for
validation.

Please advise if you have any questions.
Very truly yours,
P
/ . % .
) Jid.. Y o
“*Y JOHN HATCH, Chief Engineer
/ vater Rights Division
605 773-3352

cc: Ron Koth, Department of Game, Fish and Parks




B65-3

ORDINARY HIGH WATER MARK
INVESTIGATION
BEAVER LAKE

OCTOBER 1988

MINNEHAHA COUNTY
DIVISION OF WATER RIGHTS

AL\i -i‘ﬁ\ Department of
Water & Natural Resources
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ABSTRACT

This report contains the results of an investigation performed to
determine the Ordinary High Water Mark (CHWM) and outlet
clevation for Beaver Lake in Minnehaha County. The primary
factors involved in determining the OHWM for Beaver Lake were

1) the lake’s hydrologic characteristies, 2) historical evidence
of past lake elevations, and 3) the physical features such as
boulder lines, so0il changes, beach scarps and erosional
characteristics found around the lake.

Based on the findings in this report, the recommended Ordinary
High Water Mark Elevation for Beaver Lake is 1651.6 feet above
mean sea level (msl) and the recommended outlet elevation is
1651.7 feet msl. The present overflow elevation is 1652.5 ft.
ms1l.



INTRODUCTION

The original request for the establishment of en Ordinary High
Water Mark (OHWM) and outlet elevation on Beaver Lake was
presented via a petition by Humboldt Township, the City of
Humboldt, and area riparian landowners pursuant to SDCL 43-17-28.
SDCL 43-17-21 requires the Water Management Board to establish
the OHWM on public lakes when requested to do so.

South Dakota Codified Law 43-17-2 provides that a landowner of an
upland area, if it borders on a navigable lake or stream, has
jJurisdiction to the edge of the lake or stream at the low water
mark. However, all navigable rivers and lakes are public
highways within 50 feet landward from the water’s nearest edge,
provided that the outer boundary of such public highway may not
expand beyond the OHWM or contract within the Ordinary Low Water
Mark (OLWM).

Therefore, the public has a right to use, for public purposes, a
strip of land up to 50 feet wide below the OHWM starting at the
water’s edge or the OLWM. The private adjoining landowner may
also use this 50 foot strip of land for any purpose not
inconsistent with the rights of the public. Such uses may
include cutting the grass for forage or for livestock grazing.

1f the water of a nevigeble lake rises above the OHWM, the public
still enjoys use of the entire lake, but access to the lake must
be by public right-of-way or by permission of the riparian
landowner (8DCL 43-17-29).

The OHWM according to SDCL 43-17-20(2) is defined in decisions
rendered by the courts of this state.

In the case of Flisrand v Madison, 35 SD 457, 152 N.W. 796,
800-801 (1915) the Court wrote:

" Neither high or low water mark means the highest or lowest
point reached by the waters of a lake during periods of
extreme and continued freshets, or periods of extreme and
continued drought, but does mean the high and low points of
variation of such waters under ordinary conditions,
unaffected by either extreme. "

In the Anderson v Ray cese, 37 SD 17, 156 N.W. 581 (1916) the
Court wrote:

" In the case of freshweter rivers, and lakes in which there
is no ebb and flow of the tide, but which are subject to
irregular and occasional changes of height, without fixed
quantity or time, except that they are periodical, recurring
with the wet or dry seasons of the year - high water mark,
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as a line between the riparian owner and the public, is to
be determined by examining the beds and banks, and
escertaining where the presence and action of the water are
so common and usuwal, and so long-continued in all ordinary
vears, as to mark upon the so0il of the bed a character
distinct from that of the banks, in respect to vegetaticn,
as well es respects the nature of the soil itself. "

The South Dakota Supreme Court gave further definition to
"Ordinary High Water Mark” in the Waubey Lake case by stating:

..... under ordinary circumstances, the OHWM will be set at
8 level where there is s distinct mark which evidences
erosion, and changes in the character of the so0il, and
destruction of terrestrial vegetation, which have occurred
under the ordinary and continuocus conditions of the leke,
disregarding periods of extreme end periodic freshets, and
disregarding the highest water mark which does not evidence
erosion and soil changes and destruction of vegetation
occasioned under ordinary conditions. If a single distinct
merk, occeasioned under ordinary circumstances and evidencing
all] the factors delineated above does not exist, i.e., there
is conflicting evidence of the role of the OHWM, it is the
level where significant major, and substantial terrestrial
vegetation ends, that the OHWM is to be set. " (cites
omitted).

GENERAL INFORMATION

Beaver Lake is located in Minnehaha County within Sections 10,
11, 14, 15, 22 and 23 of Township 102 North, Range 52 West. It
is approximately one mile southeast of the town of Humboldt and
16 miles northwest of the city of Sioux Falls.

At the proposed OHWM elevation, the lake covers about 350 surface
acres with a storage capacity of approximately 2150 acre-feet.
Recharge is primarily through surface runoff and precipitation
falling directly on the lake. No significant aquifer connection
is evident. The lake has a small drainage basin, approximately
3.8 square miles, although the exact size is hard to determine
because of the variocus sloughs and depressions in the basin areas.
It also has a small watershed to lake area ratio of 2430 acres/
350 acres or 6.9. A small ratio favors low sediment deposition
into the lake, but it also reduces the available runoff supplied
to the lake. The Scil Conservation Service estimates that
approximately one inch of water is added to a lake annually for
each ratio unit indicated. Thus in this case, runoff would add
roughly 7 inches annuelly to Beaver Lake (State Lakes
Preservation Committee, 1977).



Beaver Lake is classified recreationally as a warm water margineal
fishery with a major winter kill occurring epproximately every 5
years. A lake priority system was established for lakes in the
Coteau region of the eastern part of the state based on lake
quality criteria and cultural factors such as lake depth & size,
water quality, near by population density, public accessibility
and use, and recreational facilities (Appendix A). The lakes
were divided into 4 groups with Group 1 having the most desirable
overall characteristics and Group 4 the least desirable features.
Beaver Lake fell into Group 3 on this range (State Lakes
Preservation Committee, 1977).

In 1867, & meandered survey was conducted on Beaver Lake (Figure
1). The meander line traverse veries between approximately 1648
and 1652 feet msl. The original meander line did not include the
northern slough portion of the lake. It should be noted that a
meander line is not a boundary line. It defines neither the
boundaries of the leke nor the extent of the area of land which
is owned by the abutting landowner, but is a means of determining
the amount of land subject to sale. The title of adjacent
landowners is not limited to the meanderline. The riparian
landowner has sbsolute ownership down to the OHWM regerdless of
where the meanderline is located and has qualified ownership from
the OHWM down to the OLWM. There are concurrent public and
private rights in the area between the OHWM and OLWM. Below the
OLWM the state holds title to the bed of the lake.

WATER RIGHTS

The South Dakota Department of Game, Fish and Parks holds Vested
Water Right Claim No. 865-3 for Beaver Lake. The amount of water
claimed is an amount "as required to fill lake to outlet level -
approximately 975 acre-feet per year" to be used in place for
public recreation. A priority date of 1889 is claimed for this
vested right. The town of Humboldt has & vested right claim for
0.22 cubic feet per second (cfs) of ground water at a diversion
point about 1 1/2 miles northwest of Beaver Lake. No other water
right permits are located in the immediate vicinity (WRD FPermit
Files, 1988).

GEOLOGY

Beaver Lake is located at the southern edge of the Coteau des

Prairie section of the Central Lowland Physiographic Province.
The Big Sioux River provides the major drainage in the county.
The surficial deposits of this area are primarily Pleistocene

glacial deposits with small areas of interglacial material and
recent alluvium.

Minnehaha County was covered by the succession of the Nebraskan,
Kansan, Illinoian and Wisconsin glaciers which deposited drift on
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top of the underlying Quartzite or Cretaceous chalks and shales

where present. During the most recent glacial episode, the
Wisconsin stage, the glacier overrode the western one-third of
the county as far east as Skunk Creek. Therefore the eastern

part of the county has a more mature drainage while the west
projects a more youthful landscape with few well defined drainage
patterns. The Beaver Lake area was covered by the Cary end
moraine which deposited till containing numerous small undrained
depressions. A landscape was formed containing unconscolidated
and unsorted material consisting of silt, clay, and sand & gravel
(SCS Minnehaha County Soil Survey, 1864).

Beaver Lake itself is considered s kettle lake formed by the
melting out of a large block of stagnant ice which was buried in
the glacial drift. The lake bottom in these deposits is usually
shaped like a saucer or a round bottomed "kettle"™. As the ice
block melted and the overlying drift collapsed the morainal
depression was left forming the lake basin (Rothrock & Newcomb,
1926) .

vell logs from the area suggest there is no significant
hydrologic connection between the lake and any glacial aquifer
(WRD well log files, 1988). The neasrest well, approximately 1/2
mile west of the lake, indicates till may be over 100 feet thick
at the lake location. Similar profiles exist in other well logs
in the area. The State Lakes Preservation Committee report also
concluded that no agquifer connection was present. A U.S. Fish
and Wildlife wetland area located only 200 yards north of the
lake remains over 6 feet above the level of Beaver Lake although
the two water bodies are in close proximity. This alsc suggests
there is not a significant ground water connection to Beaver
Lake.

SOILS

Kranzburg and Buse soils cover most of the Beaver Lake drainage
basin. Other minor soils are LaPrairie, Hidewood, and Parnell
(Figure 2).

Eranzburg soils are deep, well-drained silty soils found
extensively on the upland areas of the basin. They are fertile
and usually cultivated. The Buse so0ils are thinner and often
excessively drained. They are usually formed on hill slopes, are
often stony and of low fertility. The soils are usually left in
pasture or hay.

LaPrairie, Hidewood and Parnell soils are located in swales,
stream channels and depressions. The soils range from moderately
well drained, somewhat poorly drained to poorly drained,
respectively. They form from sediments deposited in low lying
areas, end are high in orgenic matter. The LaPreirie and
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Hidewood soils are usually cultivated with yields depending upon
degree of wetness. Parnell soils are the most poorly drained and
are cultivated only in dry years (SCS Minnehaha County Soil
Survey, 1964).

BASIN HYDROLOGY

Lake water levels fluctuate in response to the hydrologic factors

affecting the lake. These factors include: precipitation falling
directly on the lake, dreinage basin runoff, evaporation, surface
water outflow and ground water movement. A qualitative

assessment of these fectors in the Beaver Lake area follows.

As noted earlier, the groundwater contribution to or from the
lake appears to be minimal as the lake is underlain by =
relatively impermeable layer of glacial till isoclating aquifers
from the lake bed. A small amount of flow may escape through the
moderately permeable material in the outlet, but such outflow
could have only a minor impact.

Precipitation falling directly on the lake is multiplied by the
surface area of the lake to produce the volume of weter added
directly to the lake from precipitation. The area annual
precipitation has been collected by the National Weather Service
(NOAA, 1891-1987) for a 97 year period (1891-1987) from 1 to 4
recording stations (Appendixes Bl & B2).

The station’s average annual precipitation was statistically
analvzed using the Weibull probebility method to determine the
probability distribution for annual precipitation accumulations
on the lake (Graph 1 and Table 1).

Table 1
Probebility Annual Precipitation
{Percent) (Inches)

2 38

10 32

20 29
50 24

80 20

95 16

Annual runoff can vary depending upon the antecedent moisture
and ground cover conditions which affect the infiltration rate
and the actual basin area contributing to the runoff. This is
especially true in the Beaver Lake area where the youthful
topography includes many depressions, and potholes which only
contribute runoff to the lake if they are filled prior to other
precipitation and runoff events.

6



A Soil Conservation Service (SCS) method for estimating annual
runoff probabilities from the Beaver Lake watershed was used for
a general assessment of runoff to Beaver Lake (Table 2).

The calculations are based on an iscogram No. of 3 and a socil
cover complex number of 76. The percentage occurrence values
mean the percent chance or probability that the given amount of
runoff will be equalled or exceeded in any given year. The
results are in acre-feet (Kent, 1971). '

Table 2

Annuel Yield

Percent Chance Occurrence

Basin Size (Sqg. Miles) 80 50 20 10

3.8 53 134 349 578

For example, with a basin size of 3.8 square miles, the annual
runoff to the lake should equal or exceed 134 acre-feet 50% of
the time. The annual yield probability distribution is shown in
Graph 2.

Evaporation is the major water loss component for Beaver Lake.
The average annual evaporation in the area is 36 inches
(Spuhler, Lytle, and Moe, 1971). Surface ocutflow from the lake
is negligible. The present overflow elevation for the lake is
16562.5 feet msl, or 0.9 foot above the recommended OHWM. The
evidence suggests that overflow does not occur very often.

A hydrologic analysis of the above variables cannot be used to
quantify the probability the leke level will reach a particular
elevation, such as the proposed OCHWM or the present outlet, or

to accurately predict a series of past or future levels because
of the complexity of the hydrological variables involved.
Qualitatively, it appears that the lake does not outflow often
because it would require a number of successive high runoff years
to sustain a "full" lake.

STREAM GAGE RECORDS

Recent high water levels in the Beaver Lake area gave rise to the
OHWM request because of the problems caused to the City of
Humboldt, the local township, and to area landowners. Gaging
station runoff values on major streams in the Beaver Lake region
attest to the unusual nature of the recent wet period. Appendix
C shows the annual yield ranking for 5 gaging stations with 21 to
44 vyears of record. The station locations and years of record
are as follows:



Skunk Creek at Sioux Falls (1949-1987)

Big Sioux River at Sioux Falls (1944-1987)

Little Vermillion River near Salem (1967-1987)
West Fork Vermillion River near Parker (1962-1987)
Vermillion River near Wakonda (1946-1887)
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Table 3 reveals the striking nature of the recent wet period.

Table 3
Maximum Total Runoff
For 5 Consecutive Years
Group 1 Group 2
Group 1 Runoff Group 2 Runoff 2nd Group
Station Years (Acre~ft.) Years (Acre-ft.) % of 1st
(1) 1983-1987 934,600 1950-1954 255,215 27
(2) 1983-1987 4,426,500 1950-1954 1,829,300 41
{(3) 1983-1887 50,320 1969-1973 11,560 23
(4) 1983-1987 377,400 1969-1973 112,800 30
(5) 1983-1987 2,290,700 1950~1954 §45,780 28

At all these stations, the 3 highest runoff years were 1984,
1986, and 1983 (in some varying order). Runoff for 1985 and 1987
were also in the upper 15 to 30 % of the annual totals. The
second highest 5 consecutive years averaged only 30% as much
runcff as the 1983-1987 period. Direct runoff to Beaver Lake 1is
not included in these basins, but the stations record drainage in
areas surrounding the lake (Figure 3) and their consistency
indicates that runoff to Beaver Lake followed the same pattern.
The figures help to emphasize the unusual nature of these recent
consecutive wet years (USGS Water Resource Data, 1944-1887).

WATER QUALITY

Water quality data for Beaver lake are listed below. The 1976
reading was listed in the State Lake Preservation Committee
report and the recent measurements were taken by the Division of
Water Rights.

Table 4 Total Dissolved
Date _Solids (PPM)
B8-18-76 5662
10-21-86 800
g-22-87 950
10-22-87 850
4-27-88 1400
g9-27-88 1400



The values generally reflect the elevation changes of the lake.

A 1976 aerial photograph shows the lake was substantially below
the present elevation. From 1986 to the summer of 1987 water was
flowing ocut of Beaver Leke, but the lake has not flushed

since that time (WRD Leke Level & Water Quelity Files, 1988).

Lakes occupying closed basins have a higher solids content than
ones which flush seasonally. A concentration of solids
approaching 5000 parts per million (PPM) is comnsidered high for
ithis region (State Lakes Preservation Committee, 1977). The data
would indicate that Beaver Lake does not ocutflow very often,

which would categorize the lake as nearly a closed basin. In
lakes that do not flush often, salts accumulate as evaporation
removes the water leaving the solids behind. The solids

concentrations gradually increase because they are not
transported with outflowing water,

Four other Minnehaha County lakes: Clear, Lost, Loss, and Well
Lakes, had a range of TDS values from approximately B850 to 1750
PPM in 1976 (Appendix Dl1). They were under essentially the same
climatic conditions as Beaver Lake but had 4-6 times lower solids
concentrations. From 1986 to the present, the above lakes had
values from 350-1400 PPM, similar tc Besver Lake during its
outflow period. This supports the evidence of Beaver Lake
essentially being a closed basin.

HISTORICAL BACKGROUND

Lake Level Records

Actual measurements of the lake elevation have only been
conducted since 1986. The Water Rights Division recorded the
water levels listed in Table 5 below.

Table 5
Date Water Elevation (ft. msl)
7-24-86 1652.8
10-21-86 1653.2
12-18-86 1652.9
1-13-87 1652.8
3-18-87 1652.6
4-30-87 1652.9
5-19-87 1652 .8
6-23-87 1652.5
g-22-87 1651.9
10-22-87 1651.5
12-17-87 1651.5
4-8-88 1652.0
4-27-88 1651.9
5-11-88 1651.8
9-27-88 1650.1
10-12-88 1650.1
11-2-88 1649.9



Aerial Photographs

Aerial photographs of Beaver lLake covering 19 different years
back to 1937 were examined. Most of the aerial photos were USDA
black and white prints at a scale of 1 1/2 to 3 inches per mile.
Actual lake elevations could not be discerned, but generalized
estimates could be made. In 1982, the lake was close to the
proposed OHWM level but appeared to be below it. In none of the
photographs was the lake level high enough to overflow the ocutlet
{WRD Aerial Photographs, 1937-1984).

The photographs are a qualitative addition to the actual lake
measurements. The 19 additional years of record help to assess
the probability of lake outflow and high water mark occurrences.
Appendix E compiles the list of photographs viewed and includes a
subjective ranking of past lake elevations.

Records Search and Personal Accounts

A search of records and publications was made which reveasled
little information about past hydrologic conditions at Beaver
Lake. Survey plat meps from 1885, 1803, 1913 and 1881 were
obtained (Appendix F). No particular information was derived
from them other than to note that the slough attached at the
north end of the lake was not included as part of the lake on

any of the maps because it was not originally meandered, and that
the 1903 map indicated Beaver Lake was dry (Minnehaha County
Archives, 1987). A Humboldt resident, Arlene Reuter, was
preparing a history of the town for a centennial celebration, and
she recalled no relevant information on Beaver Lake in her search
through old newspapers and records.

A number of local landowners and residents were contacted
regarding any historic information on Beaver Lake. The following
individuals, were contacted (WRD Personal Interviews, 1987):
Kenneth Reuter - Humboldt resident
D. J. Masters - Humboldt resident, operated the local

newspaper until recently and was an

area hunter~fisherman.
Bud Lewin - Humboldt resident
Al Ettledorf - Humboldt resident

Don & Ed Lias - Local landowners

Arlie Rehfeldt - Local Landowner

10



Steve Becker - Local landowner

Francis (Red) Ekanger - Humboldt resident and area
hunter-fisherman.

Orlando Voelker - Local Landowner
Game, Fish & Parks personnel

The main theme that reoccurred from these interviews was that the
individuals could not personally recall seeing the lake overflow
until 1984-1987. Mr. Voelker and Mr. Becker believed it possibly
ran out sometime between 1917-1920. Don and Ed Lias did state
they thought the lake overflowed for a short time in the 1940,s.
During the same period however, they recalled cutting land for
hay which at the present overflow elevation would have been under
water. Mr. Ekanger reported knowledge of an old boat ramp which
now is still underwater or gone.

GF&P personnel from Sioux Falls did not have any recollection of
past lake levels or outlet flows. They did take fish net surveys
in 1956 and 1960 in which they made high water mark estimates at
elevations between 1649.5 and 1651.5 feet msl. A GF&P survey
taken in June of 1987 revealed that the maximum lake depth was 11
feet at a surface elevation of 1652.5 ft. msl. (Hanten, 1987).

These local accounts indicate that the lake has been dry in the
past (1930°'s) , and that it probably hed not overflowed for 60
years or more.

Man Made Influences

Man made changes which may have influenced the OHWM of the 1lake
are factors relating to the drainage basin size. Runoff to the
lake depends upon the number of sloughs in the drainage that
retain the precipitation runoff. As farming has intensified,
more row crops are planted, wetlands are drained and grasslands
broken up. All these factors lead to increased runoff and fewer
non—-contributing drainage areas. These changes have occurred
over time and are not quantified here.

The slough connected to the north end of Beaver Lake receives
over half the drainage to the lake. According to Mr. Becker, a
crossing, with a 2 foot diameter culvert under it, was built over
the narrow waterway between the main lake body and the slough to
the north. The connecting point between the waterways was
measured in June, 1987 at 1650.7 ft. msl while the crossing was
still under water. Recently the road was built up to provide
better access between farm fields. A WRD survey in October, 1988
indicated the new low point in the road was 1653.3 ft. msl and
the water elevation 1650.1 ft. msl, but no culverts were visible.
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It could not be determined if the culvert was still functioning,
although the survey showed the lake and the slough were still at
the same elevation. If the two water bodies are not connected,
it will impact Beaver Lake’s contributing drainage area.

According to Mr. Voelker, Mr. Becker and personal observation the
outlet area had recently been plowed (in the past 10 years or
s0). It does appear that the outlet elevation may has been
temporarily affected by the plowing which caused ridges in the
channel and possible damming of outflow. There were no reports
or indications of purposeful changing of the outlet elevation.
Results of a special outlet study will be discussed in a later
section.

LAKE TNVESTIGATION

Elevation Reference

Elevations in this report are referenced to a Coast and Geodetic
Survey Bench Mark located at Humboldt on the north wall of the
State Bank building. The standard disk, loceted in the northeast
corner of the building and 25 inches above the sidewalk, is
stamped " Q@ 5 1925" at an elevation of 1700.853 feet mean sea
level.

Investigation Dates

Field investigations were conducted at Beaver Lake on a number of
dates, with the major work done on: January 13, 1887, June 23,
1987, September 22, 1987, May 5, 19B8B and October 12, 19E88.

OHWM Indicators

Physical evidence used to identify an OHWM include: erosion
lines, beach scarps, sediment stratification, boulder lines, and
terrestrial vegetation.

Erosion Lines and Beach Scarps

The Beaver Lake shoreline is composed of numerous outcrops of
glacial till with mixed sand, silt and clay beaches found where
the slopes are more gentle. Erosive effects of wave action on
the shoreline are evident. Vertical beach scarps are ubiguitous
around the lake. These wave cut cliffs range from a few inches
in height to scarps over & feet tall (Photos 2-4). The base
elevation of the toe of these scarps ranged from 1652.8 to 1654.0
ft. msl with the majority of them having e base of 1653.0 to
16563.2 ft. msl. The ercded shoreline appears not to be
stabilized based on visible recent sloughing, unvegetated slopes
and exposed plant roots hanging from the cliffs.
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A lower level erosion line (change in slope) was visible in most
areas around the lake at an elevation between 1651.3 and 1652.0
ft. msl with most of the slope change at 1651.5 - 1651.6 ft. msl.
This change in slope coincides with a prominent boulder line to
be discussed later.

Sediment Stratification

Stratification of a lake shore occurs when wave action erodes a
shore removing the finer materials and carrying them out to
greater lake depths. Boulders, pebbles and gravel may remain in
place or move slightly. Sands can be transported along shore and
continually sorted until a relatively homogenous size sand
fraction remains. At Beaver Lake, a beach sand is found at the
base of the scarps in most locations. 4 more heterogeneous
mixture of sands, gravels, silts and clays are found on the lower
part of the beach, with silts and clays more prominent as you
extend farther into the lake. In the case of Beaver Lake, it
appears that the 3-4 years of high water have erased the lower
level evidence of beach sands and surface sediment
stratification, end formed a new sand ridge below the recently
cut cliffs. Significant amounts of previous shoreline material
have been removed as evident in photos 9, 10, and 13 which show
how s0il material has been washed from below the shoreline trees.

Boulder Lines

Boulder lines, which develop as a result of ice action on the
shoreline, are present at most locations around Beaver Lake. Ice
movement at the shoreline of Beaver Lake can be explained by two
main causes: (1) thermal expansion of the ice, and (2) wind
action on the ice sheet,

Ice covering a lake will expand and contract upon an increase or
decrease in temperature. These thermal stresses can cause
tension cracks in the ice which fill with water and freeze, thus
keeping the ice sheet from contracting in the coldest months. A
significant expansion of the ice sheet can occur if the heating
and cooling is repeated often.

In the spring when the temperatures rise, the thermal expansion
causes a compressive force to be transmitted toward the
shoreline, which can push shoreline material landward, building
ice pushed ridges over time (Dionne, 1979).

Wind action, primarily in the spring, can alsc cause ice pushed
boulder lines. The lake ice melts first near the shores because
of the relatively rapid heating of the shoreline material and the
shallow bottom. An open lane of water is formed which is further
widened by a2 rise in the lake level from water added by the
melting snow of the surrounding slopes. If the ice sheet remains
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solid, strong winds cen push the free floating ice about.
Depending upon the wind velocity and direction, and the size of
the ice sheet, shoreline material can be forced landward (Dionne,
1979).

Ice pushed boulder lines are present along much of the shore of
Beaver Lake. A prominent ridge is located at elevations ranging
from 1651.3 to 1652.0 ft. ms]l with a mean value of 1651.6 ft. msl
{(Photos 5-8).

Boulders at higher elevations were alsoc found, but generally they
were scattered about and usually not in a well defined line or
ridge. Many of the upper boulders appeared to be "in place”;
i.e., recent wave action has washed away the socil material
leaving the boulders behind.

Terrestrial Vegetation

Terrestrial vegetation essentially ends at the beach scarp at
elevations primarily from 1653.0 to 1653.5 ft. msl. The recent
high water has destroyed any lower lying terrestrisl vegetation
that may have existed, and the vegetation is just now beginning
to reestablish itself.

Trees, which are the largest and most permanent expressions of
upland growth, are often used as an aid in determining the OHWM
elevation. HRecords of high water levels are reflected in the
well established trees growing along the upper limits of a lake’s
bed.

Trees around Beaver Lake were of little value in this OHWM
determination. Nearly all the shoreline trees around the lake
have been killed (Photos 9-13). The only prominent "ring" of
trees around the lake is a band of young (less than 15-20 years
0ld) trees at a base elevation of 1648.5 to 1649.5 ft. msl, which
are still under water (Photos 11-12).

A 40+ year old cottonwoocd tree appears to be the oldest tree
along the shore (Photo 13). Its base elevation is 1650.4 ft.
msl, but as the photo shows, that elevation is below the root
line. The recent high water has killed the tree and has washed
all the soil from under the roots. Its original base elevation
was approximately 1651.8 ft. msl which coincides with the boulder
line found around the lake.

Water Marks on Boulders and Trees
There were many boulders and trees around Beaver Lake that showed
signs of water elevations ranging from 1653.4 to 1653.9 ft. msl

(Photos 13-14) which indicetes lake levels from 1 to 1 1/2 feet
above the present outflow elevation.
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LAKE OUTLET

The Beaver Lake outlet is located on the east side of the lake
and is found in the S81/2 NE1/4 SEl1/4 of Section 14, T10ZN, R5ZW
(Figure 4). The outlet gradually increeses in elevation from the
lake proper and reaches a high point of approximately 1652.5 ft.
msl 650 feet northeest of the main lake body (Graph 3). As the
graph shows the outlet is not a smooth transition but an area
with various high points. This may be partially caused by the
plow ridges in the channel. Additionally, the recent high water
has Tilled the outlet area with weeds, cattails and reeds (Photo
1) which have formed a tangled mat on the surface in areas
slightly raising the outlet and reducing the flow through it.

The rough nature of the outlet area, multiple flow channels, and
the weeds and other debris that heve filled in make an accurate
elevation determination difficult. The smocoth dashed line on
graph 3 represents an estimated outlet elevation of 1652.2 ft.
msl prior to the plowing and recent outflow. This places the
outlet 0.3 feet below the present overflow elevation. The 1652.2
ft. msl elevation is the maximum scil surface outlet elevation in
the study discussed below.

In the initial request for a declaratory ruling and OHWM
determination received in April, 1987 the petitioners stated:

....... "because of years of erosion and sediment the natural
drainage or overflow outlet of the lake has filled in
causing the water level of the lake to far exceed its
natural boundaries.”

As noted earlier, Don and Ed lias had asserted that the lake may
have previously overflowed, but at a lower outlet elevation.

A special study was conducted to determine if the elevation of
the Beaver Lake outlet has increased in recent years. Effects of
sedimentation occurring as a result of agricultural activity
increasing wind and water erosion were studied. The Water Rights
Division contracted with the Plant Science Department of South
Dakota State University (8DSU) to do the study. Professor
Douglas Malo, an SDSU soil scientist and instructor conducted the
research.

The results of Dr. Malo’s investigation revealed that the outlet
soils have developed in local alluvial and/or colluvial sediments
that are underlain by glacial till. There is & layer with an
increased sand and gravel content that separates the
alluvium/colluvium from the till. 1In the outlet channel itself
this occurred approximately 1.3 to 1.7 feet below the surface, or
near elevetion 1650.5 ft. msl at the highest overflow point.
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The greatest depth of these alluvial and.colluvial sediments at
the outlet high point is 1.7 feet. Evidence indicates that the
majority of this deposition occurred after the latest glaciation
period but prior to man’s cultivation of the area (approximately
100 vears ago). The maximum thickness of the most recent (less
than 100 years o0ld) sediments was approximately 8-10 inches at
the high point of the outlet area. The breakup of the area’s
natural grassland since farming began in the region accelerated
the erosion potential significantly. The exact figure for the
amount of sedimentation that has occurred in the last 100 years
cannot be determined (Malo, 1988). Thus, the lowest possible
elevation of the outlet prior to farming would have been 1651.4
ft. msl (Measured from the high point of the soil, not the
overlying vegetation cover). Based on data variability and
judgement, the amount of recent sediment deposited in the outlet
was estimated at 6 inches.

The investigation also revealed that the amount of water flowing
out the outlet in recent times has been very minor. Particle
size data suggest most of the water in the outlet area has moved
through the so0il rather than over it, indicating a rather stable
environment has existed at the outlet area in recent years. Date
relating to soil pH, organic matter composition, and nitrate
movement also support this conclusion (Malo, 198B8). The high
water of the mid 1980’s which caused the lake to overflow for
over 3 years was a very unusual event, and the OHWM appears to be
below the present outlet elevation.

Past reports and personal observation indicated that the outlet
had been plowed within the past 10 years. Moldboard plowing of
portions of the outlet area has undoubtedly influenced so0il
properties to some extent, but it does not repudiete the general
conclusions listed above.

The relationship between the outlet elevation and the OHWM are
usually related in a lake which overflows at fregquent intervals.
On the majority of the previocus OHWM investigations the Water
Management Board has set the OHWM about 0.5 feet above the ocutlet
(WRD OHWM Studies, 1988). This elevation usually accounts for
wave action which affects the shoreline as the water is flowing
through the outlet.

Two notable exceptions to this were Waubasy Lakes (Day Co.) and
Red Lake {Brule Co.) where the outlet elevations were
considerably above the OHWM. The evidence supports setting the
Beaver Lake OHWM elevation at 1651.6 ft. msl, which is below the
present overflow elevation of 1652.5 ft. msl (Figure 5).

The initial request for the OHWM determination was based on local

concerns over fTlood damage from high lake levels and included a
request to lower the outlet elevation. Based on past OHWM
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studies and the proposed OHWM for Beaver Lake, the outlet could
possibly be lowered to 1651.1 ft. msl without affecting the OHWM.
However, that would place the outlet below the maximum recent
sedimentation level in the channel. Based upon available
evidence, the outlet level should be set at 1651.7 ft. msl. This
would remove 0.5 feet of material from the maximum so0il surface
outlet elevation of 1652.2 ft. msl. Such removal would only be
recent outlet channel fill.

This removal would not impact the lake OHWM, would facilitate

flow through the channel under very high water conditions, and
should not affect the lake water quality.

CONCLUSTONS

Physical evidence reveals that water levels have impacted the
lake shore to an approximate mean elevation of 1653.2 ft. msl.
The prominent erosion scarp line and stratified beach sands at
this elevation attest to this. The high water mark elevation
also relates well to the overflow elevation of 1652.5 ft. msl.
Dr. Malo’s report on the outlet indicated that its elevation has
definitely not increased by more than 0.7 to 0.8 feet over the
past 100 years, indicating there hes not been a major outlet
elevation change which altered the O0HWM. However, other evidence
strongly suggests that the high water mark near 1653.2 ft. msl is
not an ordinary high water mark, but is more of an extreme high
water mark established by unusual conditions.

The outlet study does show that some of the sediment in the
outlet may be of recent origin, placing the lowest possible
elevation at 1651.4 ft. msl when farming began in the area. The
primary physical evidence for an OHWM below the present outlet
elevation is the presence of a fairly continuous boulder line
around the lake at an average elevation of 1651.6 ft. msl.

The following evidence supports the fact that the lake outflows
infrequently. It has done so only under extraordinary
conditions.

1. Dr. Malo’s report concludes that soil conditions dictate
that the outlet has been under very stable conditions
recently, with very little flow over it.

2. Bank erosion is mostly recent with no indications that the
scarps have been stabilized for any appreciable length of
time.

3. Stream gaging stations data reveal that those years the

outlet flowed (1984-1987) were extremely high runoff years
for all the streams in the Beaver Lake region.

4. Water quality data indicate that Beaver Lake is basically a
closed basin with 1ittle outflow to flush the salts from the
water, thus its high Total Dissolved Solids concentration.
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5. Beaver Lake aresa hydrology indicates that a number of
continuous wet years are needed to make the lake overflow,
but this frequency cannot be quantified.

6. Individuals with a knowledge of the past 50-65 year history
of lake levels do not recall the lake overflowing until the
recent wet period.

Different options are available regarding setting the outlet
elevation. Some restructuring of the outlet is possible because
the OHWM is slightly below the present outlet elevation. The
channel could conceivably be cut to elevation 1651.1 ft. msl
without affecting the OHWM, or the outlet could be left as is.
Ancther option is to smooth the channel by removing the plow
ridges and vegetative material to &n elevation of 1652.2 ft. msl.
The outlet elevation should be set at 1651.7 ft. msl based on the
following:

i. It remains above the Q0HWM elevation and therefore will not
alter the OHWM.

2. The evidence supports lowering the outlet elevation to an
elevation more representative of past conditions.

3. No more than recently deposited {(farming period) erosional
material should be removed from the outlet ares.

4, Removal of up to 0.8 (0.3 feet of debris plus 0.5 feet of
sediment) from the outlet area will have little impact on
lake water quality. However, any lowering of the cutlet
elevation will reduce flooding problems around the lake.

Besed on the evidence available and the sbove comments, the
Ordinary High Water Mark should be set at 1651.6 ft. msl and the
outlet elevation at 1651.7 ft. msl.

%MW

Thomas M. Brandner
Natural Resources Engineer
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Recommendations of Chief Engineer

1. That the OHWM for Beaver lake, Minnehaha County be
established at elevation 1651.6 ft. msl.

2. That the outlet elevation for Beaver Lake, Minnehaha County
be set at 1651.7 ft. msl and that Vested Right Claim No.
865-3 be amended to establish the outlet elevetion at 1651.7
ft. msl.

3. That Vested Water Right Claim No. 865-3 be amended to
correct the amount of water claimed from 975 acre-feet
annually to "sufficient water to Tfill Beaver Lake annually
to the outlet elevation of 1651.7 ft. msl."”

4. That Vested Water Right Claim No. 865-3 be amended with the

qualification that No. B865-3 is subject to installation of a
concrete outlet structure at elevation 1651.7 ft. msl.

John Hatch, Chief Engineer
DWNR, Water Rights Division
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Appendix A

LAKE PRESERVATZI{:; AND RESTORATION

Lake Priority Criteria

The Coteau-lake district contains more than 200 public lakes. All of
course do not possess the combination of charactersitics which endear them
to the general public. As noted earlier (see text, p. 12 ), the legislative
directive required the development of criteria for choosing the lakes which
should be given priority for lake improvement. Therefore, in an effort to
identify and highlight the more important lakes, a lake priority system was
developed which combined merits of general lake quality and factors of cultural
importance. Various criteria such as lake depth, lake size, water quality,
nearby population density, access, present usage, and recreation facilities
were balanced according to relative importance (Fig. 3.l). The criteria of
lake depth and fisheries classification were weighted most heavily in the
quality regime, while the criteria of public water per capita and public facil~
ity investment dominates the cultural regime (see below).

Since data used to assign points were in many cases scant or incomplete,
consecutive numerical rankings were discouraged. Rather, lake priority group-
ings were developed based on score ranges, whereby:

75-100 = Group 1 35-49.5 = Group 3
50-74.5 = Group 2 0-34.5 = Group 4

Group 1 represents lakes which possess the most desirable overall charac-
teristics; Group 4 the least desirable; Groups 2 and 3 lakes of intermediaste favor.

The willingness of local interests (cabin-owners and local governmental en-
tities) to provide funds for a lake preservation or restoration proposal, however,

will have a majoer impact on state priorities for lake improvement.

The criteria are described as follows:

Lake Depth is by far the most important characteristic affecting water qual-
ity. Deeper lakes intersect groundwater supplies to a greater degree and are thus
recharged in greater proportion by sources generally considered to be of high qual-
ity. Moreover, the insulating capacity of deeper waters retard nutrient release
from the bottom deposits. In combination, the above factors render the deeper
lakes:

l. less subject to winterkill and more supportive of highly valued
game fish

2. less subject to algal bloom and turbidity

3. more suitable for recreational activity and
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4., more permanent thus retaining recreational velue during
periods of drouth.

An average depth of 9 ft received the maximum point assignment for two
reasons. Ninety-five percent of the meandered Coteau lekes have average depths
of less than 9 ft. Secondly, nine feet appears to be a natural dividing line
between shallow and deep Coteau lakes (Fig. 3.2).

Lake Size relative to lake depth, is of minor importance as a determinant
of lake water quality. Therefore, fewer points were zlloted this criterion. A
lake of 200 acres appears to be the critical size from the standpoint of recrea-
tional activity. Moreover, the Department of Game, Fish and Parks considers the
200 acre lake to be the minimum for purposes of park development. Shallow lakes
of less than 3 ft average depth were given zero scores, since increased lake size
attended by shallow depth results in an increased vulnerability to wave generated
turbidity.

Recharge Quality Lakes which receive a large proportion of recharge from

groundwater are generally of better quality than lakes which are recharged from
poorer quality surface waters. This criteria was not given the full complement
of points since aquifers have only been cursorily mappzc¢ in some areas.

Fisheries Classification Inherently, the combinec factors of depth, sus-

ceptibility to drouth, and nutrient availability yicic the fisheries classifica-
tion employed by the Department of Game, Fish anc Farks for management pur-
poses. Thus, indirect measures of depth and rechars cuality are cbtained and
given additional weight in this category. The critv:ion is based on winterkill
of fishes, grading from the frequent-kill wildlifc !.xe2s to those lakes which
sustain a permanent fisheries. The fisheries clac:i:lication provides an accur-
ate measure of general lake quality and therefore & full complement of points
was alloted this criterion.

Public Accessibility Topographic maps were usec to assess section line

access. Questionnaires were sent to local conservation officers asking for
verification of section line access and additional information pertaining to
the degree of public access. Fewer points were alloted this criterion due to
overlap with criteria listed below.

Public Water per Capita In an effort to provide an objective index of

potential lake usage the following radii were drawn for each lake:

d
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40 mile radius -- to provide an index of general lake usage, data
were computed within this radius to determine the relationship between
the total acreage of public waters (marginal classification or better)
and total populaticn.
15 mile radius -- the municipal population within this abridged
radius was computed to provide a measure of immediate population
pressure.
Populations for the 40-mile radius were roughly calculated by obtaining
county census data thence assuming uniform population distribution and griding
that portion of the county intersected by the radius. Lake areas were obtained

from Game, Fish and Parks files or from topegraphic maps. Point assignments

were arbitrarily designated based on the range of values obtained. This cri-
terion was heavily weighted, since population pressure is a major concern in

any lake management effort.

Public Usage Public usage of lakes is a difficult criterion to assess, Since
only limited data are available. The public usage criterion is a relative meas-
ure based on estimates provided by local conservation officers. Fewer points
were alloted to this criterion due to the relative nature of the information

and the overlap of the other criteria.

= Department of Environmental Protection personnel using unpublished inven-
tory materizls provided by the Department of Game, Fish and Parks;

- Inspection of the Game, Fish and Parks' information pamphlet entitled,
"South Dakota Guide to State Public Shooting Areas and Federal Waterfowl
Production Areas"; and

- Inquiry directed toward local Game, Fish and Parks personnel
The criterion was divided into two categories; the first based on acreage,
the second on facilities, Recreational areas with bathing facilities were con-

sidered major areas. Basic facilities consist of toilets, table and garbage

units. The acreage investment surrounding the lake was subdivided by potential
use, where:
0-5 acres - potentially suitable for boat ramp access;

5-40 acres - potentially suitable for minor recreational
development;

Public Facility Investment Data for this criterion were compiled in part l
ﬂ!



40-100 acres - potentially suitable for major recreational

development;

10C acres - constitutes a major investment in natural

resource preservation.

Nearly a full complement of peints were alloted to this criterion, since public

facilities greatly influence lake usage.

Redundancy of measure doesoccur, since some of the criteria overlap. Taken

as a whole however, the four criteria assigned to each regime provide a useful

index of both lake gquality and public amenity.

Restoration efforts should log-

ically be directed toward the more highly grouped lakes, although not exclusively,

since sufficient local interest toward a lake of lower grouping would warrant a

feasibility study.

Lake Groups

Kampeska (CD)
Madison (LK)

Pickerel (DA)
Poinsett (HN)
Roy (ML)

Group 1
Big Stone (RB)
Brant (LK)
Clear (L)
Cochrane (DU)
Enemy Swim (DA)
Group 2
Alice (DU) Hendricks (BG)
Bilue Dog (DA} Herman (LK)
Buffalo, N (ML) Loss (MH)

Buffalo, S (ML)
Bullhead (DU)
Campbell (BG)
Clear (DU)
Clear (MH)
Cottonwood (ML)
Dry (HN)

Albert (HN)

Almos (ML)

Badger (KG)
Bailey (CK)
Beaver (MH)
Bullhead (ML)
Campbell Slough (DA)
Clear (HN)

Coteau, S (DU)
Cottonwood, N (F)
Crooked (GT)
Drywood, N (RB)
Fish (DU)

Florence (HN)

Minnewasta (DA)
Nine Mile (ML)
Norden (HN)
Cakwood, E (BEG)
Oakwood, W (BG)
Peljcan {CD)
Punished Woman (CD)

Group 3

Four Mile (ML)
Goldsmith (BG)
Green (LK)

Gross (MC)

Henry (XG)

High (ML)
Horseshoe (CD)
Ketchum (DU)
Lions & Bollinger (MC)
Lone Tree (Du)
Marsh (HN)
McKilligans (CD)
Medicine {CD)

Red Iron, N (ML)
Red Iron, S (ML)
Round (CD)

Round (DU)
School (DU)
Sinai (BG)
Traverse {RB)
wall (MH)
Waubay, N (DA)
waubay, S (DA)

Mad (RB)

Oak (BG)

Oliver (DU)
Round (CK)
Round (LK)

St. John {HN)
Six Mile (ML)
Spirit (KG)
Summit (GT)
Thisted (KG)
Twin ~ (Chain) (MR)
WhiteStone (RB)
Willow (CK)



Cultural Characteoristics used in Iske Grouping(continued)
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Beaver (102-52-15)
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Wall (101-52-21)

HOODY COUNTY
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FOREWORD
In an effort to identify and highlight the more important Coteau lakes, a
lake priority system was developed which combined merits of general lake qual-
ity and factors of cultural importance. A copy of the form used to tabulate
scores is presented in Chapter ITII. Since the data used to tabulate scores
were in many cases scant or incomplete, consecutive numerical rankings were

discouraged. Rather, lake groupings were developed based on score ranges,

whereby:
75-100 = group 1
50-74.5 = group 2
o ' ' 35-49.5 = group 3

0=-34.5 = group 4.
Tre ~cores developed from the guality and cultural categories are listed
below (lzves listed alphabetically). The values used to score the quality
regime miy be found in Chapter II, Table 2.2. The values used to score the

cultural regime are tabulated in this appendix.
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SCORES USED IN LAKE GROUPING

Quality Cultural Total
Lake (52 possible) {48 possible) (100 possible)

Abraham (ML) 19 4 23
Albert (GT) 11 2 13
Albert (HN) 23 20 43
Alice (DU} 33 22 55
Almos (ML) 30 10 40
Anderson (DA) 0 4 4
Antelope (CK) 13 4 17
Antelcpe (DA} 0 10 10
Astoria (DU) 0] 11 11
Badger (KG) 22 18 40
Badus (LK) 18 12 30
Bailey (CK) 23 24 47
Bde-Saka (RB) 17 6 23
Beaver {(MH) 18 30 48
Belview (MR) 0 9 9
Big Stone (RB) 47 33 80
Bitter (DA) 12 4 16
Bitter (MR) B 21 29
Blackrush (CK) 0 8 8
Black Slough (DA) 3 4 7
Black Slough {(GT) 0 3 3
Black Slough, E (GT) 0 0 0
Blue Dog (DA) 41 25 66
Brant (LK) 46 37 g3
Briggs (DU) 14 18 32
Brush (BG) 7 18 25
Brush, E #1 (BG) 3 11 14
Brush, E #2 (BG) 3 11 14
Brush (Twin) (KG) 3 7 10
Buffalo {MH) o] 23 23
Buffalo, N (ML) 45 11 56
Buffalo, S (ML) 42 17 59
Bullhead (DU) 40 27 &7
Bullhead (ML) 29 14 43
Bullhead (RB) 20 < 26
Campbell (BG) 26 32 58
Campbell Slough (DA) 31 10 41
Center (MR} 0 11 ' 11
Cherry (CK) 21 12 33
Clear (CK) B 8 16
Clear (DU) 26 24 50
Clear (HN) 22 14 36
Clear (MH) 18 35 53
Clear (ML) 52 28 80
Clubhouse (RB) 9 14 23
Cochrane (DU) 45 32 77
Coteau, E (DU) 3 8 11
Coteau, N (DU) 3 10 13
Coteau, S (DU) 21 21 42

Ccteau, W (DU) 3 12 15
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Appendix B2

ANNUAL PRECIPITATION DATA
RANKED BY YEARLY AVERAGE

AYERAGE POSITION
36.4 50
36.0 =31
35.7 52
35.5 53
34.6 54
33.2 ]
33.2 S6
33.0 57
32.9 58
32.9 s9
32. 2 0
30.9 61
J0.6 62
Ja.1l &3
29.6 64
29.4 65
29.2 &6
29.1 67
29.0 68
28.9 €9
28.6 70
28.6 71
28.5 72
28.5 73
28.4 74
28.0 75
27.9 76
27.9 77
27.8 78
27.7 79
27.6 80
27.4 8l
27.3 82
27.90 a3
26.9 84
26.7 =]
26.6 86
26.2 87
26.1 as
26.9 89
23.9 90
25.9 91
25.7 92
25.6 93
25.6 94
25.6 95
25.5 96
25.2 a7
25.0

AVERAGE 24.8

STD S. 4
VAR 28.8
MIN l1e.4
‘MAX 36.4

TOTAL 2404.8
COEF. VAR.:STD/AVG 0.218



Appendix C

ANNUAL YIELD (ACRE-FEET) RANKING

SKUNK CREEK

POSITION YEAR SIOUX FALLS
1 1984 292800
2 1983 222800
3 1986 221000
4 1987 185300
S 1962 956000
6 1952 95000
7 1985 92500
8 1951 91000
9 1969 83240

10 1960 80100
11 1957 77700
12 - 1879 64690
13 1972 51700
14 1549 45000
15 1973 42600
le : 1978 42500
17 1353 40200
18 1582 29500
18 1954 29000
2e 1970 28400
21 1965 23500
22 1580 18300
23 1571 180600
24 1950 15600
25 1961 13000
26 1966 11900
27 1964 11000
28 18958 le400
29 1974 10200
30 1956 2900
31 1963 9800
3 1967 8500
33 1955 8200
34 1976 6830
35 1958 6700
36 1975 5200
37 1968 3200
38 1977 1710
33 1981 1120
AVERAGE 51987

STD 64830. B82356

VAR 42@3032934.1

HIN 1120

MAX 292800

TOTAL 2027490

COEF. VAR, :STB/AVG 1.25



ANNUAL YIELD (ACRE-FEET) RANKING

BIG SIOUX R.

POSITION YEAR SIOUX FALLS
1 1586 1386000
2 1984 1088000
3 1983 781300
4 1985 584600
=] 1952 671600
6 1989 613000
7 1962 587600
8 15951 497100
9 1587 484600
1o 1872 442900
11 1879 421000
12 1948 419800
13 1547 397000
14 1878 350500
15 1944 3551600
16 1545 340100
17 1565 302400
18 1953 250100
135 1973 279700
20 1957 277100
21 1946 241900
22 ' 1960 234900
23 1954 229200
24 1870 225300
25 1949 195500
26 1966 177400
27 1582 173500
28 1980 165000
25 1983 153600
30 1950 141300
31 1867 1318060
32 1971 130200
33 1981 118900
34 1964 114600
35 1877 76302
36 1974 75000
37 1976 64700
38 18535 63280
39 1875 62800
40 1958 6@980
41 1956 41680
42 1581 36510
43 1968 35100
44 1859 24510
AVERAGE 311097

STb 281828, 00682

VAR 79427025431

MIN 24510

MAX 1386000

TOTAL 13688260

COEF. VAR. :STD/AVG 8.51



ANNUAL YIELD (ACRE-FEET) RANKING

L. VERMILLION R.

POSITION YEAR SALEM
1 1984 1797@
2 1986 11730
3 1983 11280
4 1978 5650
] 1969 531e
6 1985 4710
7 1987 4630
8 1582 3040
9 1979 2640

10 1970 2470
11 1973 1640
12 1971 1360
13 1877 l1ed
14 1972 780
15 1967 Jee
16 1980 &2
17 197¢ 32
18 1574 4
15 1981 @
20 1875 @
21 1968 L}
AVERAGE 3559

8TD 4652.955114

VAR 21649991, 253

MIN ]

MAX 17978

TOTAL 74748

COEF. VAR. :S5TD/AVG 1.31



ANNUAL YIELD (ACRE-FEET) RARKING

¥, VERMILLION R.

POSITION YEAR PARKER
1 1584 145400
2 1983 Sso00
3 1986 84600
4 1962 64500
S 1569 46200
6 1978 41700
7 1979 34000
8 1587 25000
9 1585 24400

10 1972 15700
11 1973 15700
12 197@ 15760
13 1571 15500
14 1966 69500
15 1967 6200
16 1882 6150
17 1976 4900
18 1977 4600
19 1964 3400
20 1965 3100
21 1563 2800
22 1980 1900
23 1975 1300
24 1874 1100
25 1968 1109
26 1981 14
AVERAGE 25918

STD 35177.7@7766

VAR 1237471123.7

MIKR 14

MAX 145400

TOTAL 673864

COEF. VAR. :STD/AVG 1.36



ANNUAL YIELD (ACRE-FEET) RANKIRG

VERMILLION R.

POSITION YEAR WAKONDA
1 1984 877400
2 1983 574100
3 1986 423500
4 1862 265700
5 1960 241300
3 1951 233400
7 1969 222500
8 1985 209300
9 1987 206400

10 1952 173000
11 1979 167300
12 - 1978 - 138700
13 1947 116400
14 1954 127800
15 1948 106600
16 1972 102700
17 1973 95000
18 1949 92100
19 1953 80890
20 1971 62000
21 1965 60100
22 1961 SB600
23 1957 57400
24 1970 54500
25 1950 50690
26 1966 47200
27 1982 38200
28 1967 37400
29 1946 32620
30 1980 32200
31 1963 31500
32 1955 27200
33 1976 24400
34 1964 21500
35 1974 17800
36 1959 14400
37 1958 13400
38 1968 9300
39 1875 8600
40 1977 7200
41 1956 7100
42 1581 6450
AVERAGE _ 122806

STD " 165162.86144

VAR 27278770800

MIN 6450

MAX 877400

TOTAL 5157850

COEF. VAR. :STD/AVG 1.35



Appendix D1
Chemical Water Quality
FOREWORD
The following table manifests a fairly complete and current inventory
of available chemical quality data as obtained by various agencies and re-
searchers for the lakes of the Prairie Coteau. The data will enable lake
planners and researchers to quickly characterize and compare the lakes of
the Coteau region.
Purther information may be obtained from the source as referenced.
Refer to the bibliography for the title of the reference in question. The
unpublished references are described as follows:

l. Barr - Kelton Barr, University of Minnesota. Masters Candidate,
Department of Geology

2. East Dakota Conservancy Sub-Districi (3rookings) - Chemical quality
data obtained in a coordinated effor:. with the Department of Environ-
mental Protection (Pierre).

3. Game, Fish and Parks {(Pierre} - Cher:cal quality data obtained during
the ongoing water quality survey initiated in 1972. Scattered bits of
data prior to 1972 were obtained from the lake files.

4. South Dakota Geological Survey (Vermillion) - Data lifted from either
the Water Quality Laboratory files or the general lake files.

5. State Chemical Laboratory (Vermillion) - Lifted from inactive file data.
Current analyses are no longer kept con file.

6. United States Geological Survey -
a. For Deuel and Hamlin Counties - Jack Kume, Vermillion office.
b. For Clark County - Bud Hamilton, hHuron ofiice.
c. For Marshall County - Neil Koch, Huron office.

TABLE EXPLANATION

Date = date of sampling

Depth = depth in the water column from which the sample was taken {meters)

Temp = temperature of water at time of sampling (degrees Celius)

PH = negative logarithm of the hydrogen ion concentration. More simply
stated: pH is a measure of acidity using a scale of 1-14, where 1 repre-
sents the most acidic value and 14 the least acidic vaiue, The half way
point (i.e., pH = 7) represents a neutral value where the basic properties
of water equal the acidic properties. A pH below 7 is considered acidic,
a pH above 7 would be considered basic.

The pH of lake waters vary with algal activity. Before daylight, the
pH will be most acidic (approx. pH = &) due to the respiration, but by
late afternocon the pH may soar into the basic range (approx. pH = 9) due
to the photosynthetic process whereby H® ions are drawn from the calcium
bicarbonate species (see Total Alkalinity below) leaving the waters more
basic, with calcium carbonate the dominant sait. The process is, of
course, reversed as photosynthesis wanes and respiration again beccmes
the dominant biotic activity.

SD = sechhi disk transparency: a relative measure of transparency taken by
submersing a 20~cm diameter disk (alternately quartered in black and
white paint) to the 1limit of visibility. Example: > 60 cm = eutrophic.




- —

DO = oxygen dissolved in water. Low levels of O» (< 3 mg/l)} can cause die=-
off of fishes,
Chly = most abundant and impertant pigment used by algae in photosynthesis.
The measurement provides an indication of the severity of algal bloom.
Example: 20 mg/l = eutrophic.
Major salt constituents:
Mg+*+ = magnesium

Na* = sodium S04 = sulfate
K+ = potassium + Cl= = chlorige
Ca** = calcium HCO3+C03= = carbonates

These dissolved constituents, in a variety of combinations, are largely
responsible for the solid content of water. As solids concentrations
increase, due primarily to evaporation, the MgSQ4 salt becomes dominant
due to its high solubility. In contrast, CaCQOy will precipitate when
mederate concentrations are reached, e.g., 1000 mg/l. The carbonates
have not been listed in this appendix. Rather, total alkalinity has.
been substituted due to a more frequent measurement. Total alkalinity
is expressed as CaCO3 and as such cannot be used directly in the summa-
tion of constituents (Ca** listed separately). However, a crude estimate
of the carbonate weight can be arrived at by multiplying the total alka-
linity by 0.6 (relative weight of the CO3™ fraction). A summation of
the estimated carbonate weight and the weights of the other major con-
stituents will then approximate the Total Dissoclved Solids as obtained
by oven~evaporation.

Alkal Total = total alkalinity expressed as CaCO3. There are two principal
species of alkalinity; both coexist, but dominance of any given species
is pH dependent.

Dominant species

pH

acidic . basic

(1) Bicarbonate (2) Carbonate
HCO4 ™ Co3=

For convenience sake, both the carbonate and bicarbonate fractions of
total alkslinity are expressed by weight as CaCO3™. These species com-
bine with calcium to form an important buffer system whereby hydrogen
ions are released to the photosynthetic community upon demand. Thus,
when an algal bloom is in progress, the daytime waters will become basic
due to the uptake of H' ions and consequent conversion of bicarbonate
to carbonate. The process is reversed at night when H' ions are re-
leased by the then dominant bictic activity, i.e., respiration.

Cond = The electrical conductivity of lake water expressed in micromhos {umhos).
Provides a quick estimate of Total Dissolved Solids. In fresh waters
{< 2500 mg/l TIDS) total dissolved solids usually range between 60 and
B0 per cent of the conductivity. :

IDS = Solids dissolved in water obtained by oven-evaporation. Lake watars
vary seasonally and climatically due to the variability in evaporation
rates. Moreover, lake waters with closed basins have higher sclids
content than lakes which flush seasonally. A solids concentration of
5000 mg/liter is considered high for this lake district. A solids
concentration of 10,000 mg/l is considered to be the upper allowable
limit for fish production, bul crowth impairment may occur before such
a co:rertration is reached (% ‘e et al, 1974).
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Nutrient Seriec: The two most important elements required for photosynthesis

are phosphorus and nitrogen. These, of course, exist in many forms as
described below.
a) P-total = total phosphorus expressed as phospheorus (includes both

dissolved and organic). Example: 0.03 mg/l considered high.

b) P-crtho = dissolved phosphorus readily available for algal uptake.
Example: 0.01 mg/l considered high.

c) NO3- N+NO2+N = dissclved nitrogen expressed as nitrogen. Readily

' Zvailable for algal uptake. Example: 0.1 mg/l considered

high.

d) NH3-N = dissclved ammonia as nitrogen. Readily available for algal

uptake. Example: 0.1 mg/l considered high.

e) Ng-N = organic nitrogen + dissolved ammonia. The addition of ¢ and e

- will approximate total nitrogen. Example: 0.5 mg/l con-

sidered high.

The organic forms of phosphorus and nitrogen are those which are tied up_

" in living or decaying plant and animal matter.

Equivalent Units
meter (m) = 3.28 feet
centimeter {(cm) = 0.0l meter
gram (g) = 15.43 grains or 0.035 ounces
milligram (mg) = 0.001 gram
microgram (ug) = 0.001 mg
liter (1) = 1.06 quarts
hectare = 2.47 acres
sg. kilometer = 0.38 sg. mi.

L N S S S ST S
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Appendix D2

Lake Typology
northern Coteau are notable among others in that they are the least intensively
cultivated (see Table 2.2). Better water quality of these northern lakes ap-
parently reflects this disparity, although other factors such as smaller immed-
iate watershed size and more extensive aquifer connection must also be consid-
ered.

In order to preserve the lakes of the Coteau, it is of paramount importance
that minerogenic sedimentation be minimized. The present rate of senescence could
probably be cut in half if proper watershed treatment were realized. Based on a
1 mm annual deposition rate, a uniform removal of 3 feet of sediment from the lake
basin by dredging would restore the lake to an equivalency condition of 1800 years ago.

Table 2.1 presents the Trophic Stat- Index (TSI) values, based on limitegd
available data, for some representative ~ .teau lakes.* The TSI values which
range from 0-100, provide an index of pct-ntial nuisance algal bloom conditions.
Higher values indicate greater potential -or nuisance algal blooms., For a dis-
cussion concerning the causal factors of TSI for selected individual lakes, see

Chapter III.

Table 2.1. Trophic State Indexes for representative Coteau lakes (Carlson, 1974).

Lake 751 Lake TSI Lake TSI
Herman 85 Poinsett 70 Round (DU) 55
Wall 81 Big Stone 69 Roy 39
Kampeska 78 ) Hendricks 67 Cochrane 56
Madison 78 Minnewasta €5 Alice 56
Traverse 76 Bullhead (DU) 63 Red Iron, S. 56
Campbell 74 Waubay, N. 6l Buffalo, S. 53
Cakwood, W. 73 Pelican 6l Enemy Swim 53
Oakwood, E. 73 Blue Dog 6l Punished Woman 43
Norden 73 Buffaleo, N. 6l Clear (ML) 49
Brant 73

Lake Tvpology Methods

The Lake Typology Table (immediately following) will enable researchers or
planners to quickly characterize a lake-watershed complex for management purposes.
A brief explanation of each parameter follows:

l. Surface Area = Area of the lake given in both acres and square miles as

Planimetered by Game, Fish and Parks or estimated by the grid method from

topographic maps.

"More data must be col .:ed to adequately ch: . terize the Coteau lah_:z with
t2gard to Trophic Status.




Depth = Average and maximum depths (feet) taken from the files of Game,
Fish and Parks.

Fisheries Classification = A Department of Game, Fish and Parks classifi-

cation based on a lake's ability to sustain a fisheries. Taken from the
Department of Environmental Protection -- Surface Water Quality Standards
- Ch. 34:04:02, where:

WWP = Warm-water permanent - no winterkill
WW P = warm-water semi-permanent - winterkill approx. every 10 years
WWM = Warm-water marginal - winterkill approx. every 5 years
and Wf = wWildlife, other than fishes.

Note: as waters become more permanent, greater protection against pollution

is provided by the Department of Environmental Protection.

4.

IDS = Solids dissolved in water measured by oven-evaporation (mg/liter).
Lake waters vary seasonally and climatically due to variability in evap-
oration rates. Moreover, lake waters with closed basins have higher
solids content than lakes which flush seasonally. A solids concentration
of 5000 mg/liter is considered high for the Coteau lake district. A
solids concentration of 10,000 mg/l is considered to be the upper allow-
able limit for fish production, but growth impairment may occur before
such a concentration is reached (Ryder et al, 1974). The concentration
listed is merely a representative value arbitrarily chosen from Appen-
dix II.

TSI = A trophic state index (index of nutrient availability) calculated
for representative recreational lakes. A scale from zero to 100 is used,
zero being the least trophic and 100 the most trophic. Values as listed
were obtained by averaging open-water surface phosphorus concentrations
and entering such values into Carison's (1974) equivalency equation for
phosphorus (see text, p. 28).

Acuifer Connection = The writer made subjective value judgements based on

aquifer information gleaned from the following sources:




Adolphson and Ellis, 1564 lee and Harris, 1960
Barari, 1%71a Rothrock, 1934

Barari, 1971b Schroeder, 1976

Barari, 1971c Steece et al, 1958a
Christensen, 1976 Steece et al, 1958b
Flint, 1955 Tipton et al, 1958a
Hamilton, 1976 Tipton et al, 1958b
Hedges, 1962 Tipton and Stockdale, 1971
Jorgensen, 1965 Tipton and Wilson, 1958Ba
Koch, 1975 Tipton and Wilscn, 1258b
Kume, 1976 Tipton and Wong, 1959
leap, 1972 Wong, 1960a

leap, 1974 Wong, 1960b

Lee et al, 1958
The lakes were arbitrarily categorized as follows:

0 = Primarily Surficial Recharge

L = Limited Groundwater Recharge
M = Moderate Groundwater Recharge
and E = Extensive Groundwater Recharge.
7. Outlet = This parameter provides an indication of outflow frequency as deter-

mined from topographic maps and local inguiry. A relative scale of 1-10
was used to depict the degree to which a lake is closed (10 indicating an
infrequent overflow). An upper case C indicates a completely closed sys-
tem. Lakes at the upper end of the scale are more susceptible to salt
accumulation. The index is provided merely for rapid assessment of lake
character and should not be used in any suantitative ranking or charac-
terization scheme.

8. Contributing Watershed = The land surfacs (sq. miles) surrounding the lake

which contributes water, via surface-runoff, to the lake (see PlateI).

All watersheds, with the exception of Lazke Traverse, were delineated using
7' USGS Topographic maps. A larger scale (1:250,000 Army Map Service) map was
used to complete the Lake Traverse watershed. Delineated areas were then traced
upon constant weight tracing paper (Albanene #10-7155) and weighed with a
Mettler H-5 Analytical balance. Calculations for total area were made by cor-
relating total weight with a standard area weight.

Many wetlands, sloughs, closed basins, and otherwise ambiguous areas of

drainage exist in the Coteau area due to the "youthful" nature of the terrain.®

*with reference to geological time.




Several subjective judgements were made since the ambiguous drainage prevents
clear-cut delineation.
Three general rules of exclusion were adopted:
(1) exclude peripheral closed depressions
(2) exclude interior closed depressions in excess of 160 acres
and (3) exclude upstream lake watersheds with watershed area/lake
area ratios of less than five, since lakes with the smaller
ratios generally retain rather than contribute waters which
fall within their boundaries.

9. Immediate Watershed* = That portion of the Contributing Watershed (free

of substantial lakes or sloughs) from which direct, unimpeded surficial
runoff drains into the lake {(sq. miles).

Topographic maps (7%') were used to distinguish between the immediate water-
shed and the contributing watershed. Again, drainage ambiguities necessitated
many subjective judgements. Wetlands or lakes of substantial size were deleted
from the contributing watershed.

10. Wc/L = The ratio of Contributing Watershed Area to Lake Area. A rough

estimate of surficial recharge is thus provided: For every unit indicated,
approximately 1 inch of water is added to the lake (SCS, 1973). Example:
The W./L for Lake Campbell = 118 or 9.8 ft. of water supplied annually to
the lake via runoff.

1l. WiL®* = The ratio of Immediate Watershed Arcz to Lake Area. As the values
;;;}ease, the potential for sediment input also increases.

12. Slope*= An indication of average per cent siope within the immediate
watershed was obtained by randomly selecting one-half or more of the mile
sections therein. A line drawn from the highest point to the lowest point
within a given section (7% quadrangle) provided an index of slope, cal-

culated as follows (Salsbury, 1976):
S = drop {(feet)
" distance between pts (feet)

As the slope increases, the potential for sediment input also increases.
13. Soil Drainage® = An arbitrary value based on watershed soil texture and

structure, where

l. Sandy-granular soil = excellent (E)

2. Clayey-platy soil = poor (P)

3. Intermediates thereof = Good (G)
and Fair (F)

.aleu® iod for repres. @i tive :ccreational la.. . only




Greater amounts of runoff will occur as the soil drainage decreases.

These estimates were obtained by submitting a copy of the immediate water-
shed to the District Conservationist (SCS) and requesting a general soil drain-
age value.

14. Land Use* = Land use estimates (cultivated vs. non-cultivated) for immed-
iate watersheds were supplied'by the District Conservationist. Ccultivated
land is far more susceptible to soil loss than noncultivated land (see
Table 1.2).

Example: Cgg = 70% cultivated, 30% non-cultivated.

Lake Typology
The tables presented on the pages following will enable researchers or

planners to gquickly characterize a lake

-watershed complex for management pur-
poses.

 Zzlculated for re?rgsentative recreational lakes only

-
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Appendix E
Aerial Photograph Record

Ranking of Beaver Lake wvater elevations from highest to lowest
besed on interpretation of past aerial photographs.

Air Photo Date Elevation Ranking
6-1984 1
6-9-83 2

le-28-62 3
8-27-51 4
9-25-53 5

1961 (=Y
5-26-70 7
7-14-79 8
S5-1-71 9
5-11-76 10
&-1582 11
8-29-56 12
7-7-68 i3
3-30-73 14
&-1980 15
5-15-75 16
7-1981 17
7-18-40 18

1@e-29-37 1S
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Historic Survey Plat Maps of Beaver Lake
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Photeo # 1 OQutlet area, near center of photo; S1/2 NE1/4
SE1/4, Sec. 14, TL1O02N, R52ZW.

Photo # 2 Beach scarp at elevation 1653.1 ft. msl.
Boulder line at elevation 1651.7 ft. msl,



Photo # 3 Beach scarp at elevation 1653.0 ft. msl.

F e s . A 4 b

Photo # 4 Beach scarp at elevation 1653.4 ft. msl.
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Photo # 5

Boulder line at elevation 1651.4 ft.

Boulder line at elevation 1651.6 ft.

msl.

msl.



Photo # 7

Boulder line at elevation 1651.6 ft.

Boulder line at elevation 1651.5 ft.

msl.

msl.
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Shoreline tree with soil-washed exposed roots.
Base elevation of exposed roots 1652.1 ft. msl.
Base elevation of tree prior to erosion -
1653.6 ft. msl.

Photo # 10

Shoreline tree with soil-washed exposed roots.
Base elevation of exposed roots 1652.1 ft. msl.
Base elevation of tree prior to erosion -
1653.5 ft. msl.



Photo # 11 Ring of inundated shoreline trees with base
elevations 1648.5 to 1649.5 ft. msl.

Photo # 12 Ring of inundated shoreline trees with base
elevations 1648.5 te 1649.5 ft. msl.

i



Photo # 13

Photo # 14

Shoreline cottonwood tree over 40 vyears old,

Three foot diameter. Base elevation of
exposed roots - 1650.4 ft. msl. Base elevation
of tree prior to erosion - 1651.8 ft. msl.

High water mark on tree 1653.6 ft. msl.

Shoreline boulders. High water mark elevation
on rocks - 1653.4 ft. msl.



Place:

AGENDA
WATER MANAGEMENT BOARD MEETING DECEMBER 7 & 8, 15988
Room Dakota A, Howard Johnsons, 3300 W Russell, Sioux Falls SD

Scheduled Hearing Times are Estimates and May be Delayed due to Prior Agenda
Items

December 7, 1988

8:00 am

8:15 am

9:00 am

9:15 am

9:30 am

9:45 am

10:00 am

16:30 am

11:00 am

12:00

1:00 pm

1:15 pm

Call to Order
Approval of Octcber 5 & 6 1988 Board minutes
Set May 10 & 11, 1989 meeting location (Pierre Suggested)
Status and review of water rights litigation -- Harold Deering and John Guhin
Request to Advertise Proposed Revisions to:
1) General Rules Chapter 74:02:01 —— Del Brosz
2) Safety of Dams Rules Chapter 74:02:08 ~— Tim Schanl
Discussion on Superfund Report —— Susan Bowar
Administer Oath to the Water Rights Staff

Consider Establishing the Ordinary High Water Mark and Setting the Outlet
Elevation for Lake Oliver in Deuel County -- Tim Tollefsrud

Reconsider Flood Control Permit Application No. FC-8, Deuel County - Deferred
from September 1987 Board meeting — Tim Tollefsrud

Cancellation Considerations

Consider Establishing the Ordinary High Water Mark and Setting the Qutlet
Elevation for:
1) Cottonwood Lake in Sully County —- David Brown
2) Fish Lake in Aurora County — Deferred from October 1988 Board
meeting --- David Brown

Consider Request for Variasnce from Spillway Requirements for Opal Dam, Department
of Game, Fish & Parks — Tim Schaal

Break

Introduction of Water Rights Staff, Board and Legislative Oversight Committee
Consider New Permit Applications and Vested Right Validations

Consider Water Permit Application No. 5208-3 and Future Use Permit Application
No. 5209-3, Kingbrook Rural Water System — Automatic Delay from the October 1988
Board meeting — Jim Goodman

Consider an Intercounty Drainage Dispute in Roberts and Grant Counties -
Automatic Delay from the October 1988 Board meeting — Tim Tollefsrud

Lunch

Consideration of Findings of Fact, Conclusions of Law and Final Decision on
Denial of Extension of Time to Construct Works specified on Permit Nos. 40-2A
and 1812-2, Robert and Mark Tubbs

Reconsider Water Permit No. 5189-3, Isabelle Fryer - Deferred from the October

1988 Board meeting —— Ron Duvall
Reconsider Cancellation of Water Permit No. 4780-3, Vincent and Isabelle Fryer ——

Ron Duvall




2:00 pm Consider Water Permit Application No. 1443-1, Minerva Explorations Limited —
Automatic Delay from October 1988 Board meeting — Ken Buhler

Recess
December 8, 1988
Reconvene

B:00 am Consider Establishing the Ordinary High Water Mark and Setting the Outlet
Elevation for Beaver Lake in Minnehaha County -- Tom Brandner

9:45 am Break

10:00 am Consider Ground Water Discharge Flan Application No. GWD4—-88, Bond Gold-Richmond
Hill, Inc.

10:30 am Consider Proposed Revisions to Underground Storage Tank Rules Chapter 74:03:28

Adjourn




proposed project, reclamation and the project’s location within
the Spearfish Canyon aresa.

Deb Rogers questioned Mr. Muhm on several aspects of the proposed
project.

Mr. Muhm stated Minerva will appear again, before this Board to
obtain the necessary groundwater discharge permit for this
Project.

Meeting recessed at 9:45 am.
Meeting reconvened at 10:05 am.

Mr. Freeman MOVED, SECONDED by Mr. Lloyd to CONTINUE the hearing
on Water Permit Application No., 1443-1 until the Board can be
provided with sufficient information to determine whether the
requested appropriation of water will be for beneficial use and
in the public interest.

Mr. Truhe stated he felt it was unfair and improper wunder the
statutes to put a mining company in a position where you can not
get a water appropriation permit unless yYou supply information
which is not germane to the issuance of the water permit.

Chairman Gunderson administered the oath to Deb Rogers.

Ma. Rogers stated she did not feel there was adequate information
to decide if the water permit was in the public interest and if
the water will be put to beneficial use,

During the discussion of the motion to continue the hearing, the

Board members made the following comments:

1. That an application for a mining permit does not need to be
filed before the mining operation water permit application
is scheduled for hearing. However, definite plans for the
mining and processing operation should be finalized,

2. When discharge permits will be required, the water permit
applicaiton and discharge permit applications should be
considered by the Board at the same time.

3. That the Board should not approve a water permit application
until the Board knows how the water will be used and what
will be done with the water after it is used.

Chairman Gunderson called for a vote on the motion to CONTINUE.
MOTION CARRIED with Mr. Brink and Mrs. Loucks voting NO,

The Board also requested that a rule be drafted to outline Board
policy on future projects where a water permit end diascharge
permits will be required. A proposed ruled will be advertised
for hearing at the March Board meeting.

Ordinary High Water Mark and Outlet Elevation for Beaver Lake
Tom Brandner presented the report prepared for the Ordinary High
Water Mark (OHWM) and Outlet Elevation for Beaver Lake {copy on
file).
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In answer to a question from Tom Stofferahn, Humboldt Township
Board, Mr. Brandner stated the elevation on the north side of the
slough at the bridge is 1652.0. The road itself is close to the
high water mark in the center section,

Mr. Stofferahn stated if the elevation is set at 1651.6, then the
bridge and road would be subject to being under water if it
reaches that level again. It is a great expense to the township
to raise the road two or three. Mr. Stofferahn atated he would
like to see the elevation lowered.

Mr. Batch stated that over 950 people were given notice of the
OHWM hearing. Mr. Guhin stated the Board needs to establish who
is a party to this hearing from this point on.

Mr. Brink MOVED, SECONDED by Mr. Lloyd that only those persons
registered for the hearing today will be considered parties of
record for the OHWM of Beaver Lake. MOTION CARRIED.

David Gienepp stated he was representing Steve Becker landowner
around Beaver Lake.

Mr. Brandner stated that the area encompassed by the OHWM
includes Beaver Lake and the slough area on the Becker property.
The vested water right would include this area also.

Mr. Hatch stated the water right would be to the top of the
outlet elevation.

Chairman Gunderson administered the oath to Rod DeMent.

Mr. DeMent marked the area of the culvert on Figure 5 of the
report.

Mr. Brandner stated the culvert is located in the bottom of the
tributary at elevation 1647.2. The elevaticn drops considerably,
about 4 or 5 feet, once it is past the outlet area. Mr. Brandner
stated he thought Mr. DeMent was concerned that the water backs
up behind the culvert on the west side of the road because of
capacity.

Mr. DeMent stated he wanted to make sure the wéter would drain.

In answer to a question from Dan Pressler, Mr. Hatch stated that
the public has access to a 50 foot corridor above the waters edge
when you are below the OHWM, but only up to the OHWM. The public
can not cross private property to get to a lake. They must go
through a public access area unless permission is granted from
the landowner. The road in section 22 would be considered public
access to the water. Once the water is below the 50 foot strip
and the upper edge was away from the public right of way, people
could no longer gain access from the road.

Mr. Guhin stated he agreed with Mr. Hatch’s statements which are
addressed in 43-17-2.

Chairman Gunderson administered the oath to W. L. Beckstrom.
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Mr. Beckstrom stated he owns land in Hartford Township. Mr.
Beckstrom stated he believed a dike was put in illegally to
artificially raise and flood the area around Beaver Lake,

Mr. Brandner stated he was not aware of any dike.
Chairman Gunderson administered the oath to Orlando Voelker.

Mr. Voelker stated he owns the land on the north side of Beaver
Lake and has sold it on contract to Steve Becker. Mr. Voelker
stated he was unaware of any dike. The road going from Humboldt
to Hartford was Highway 38. Mr. Voelker stated he moved to the
erea in the spring of 1934, The water has never been anywhere
near the road which was the wmain highway at that time. If the
OHWM is established at the proposed elevation the water will be
in the slough area north of Beaver Lake. Will that be part of
the lake? His dad bought the land in 1934. It was farmed until
he sold the land. They paid taxes every year.

Mr. Guhin stated there is a public trust impoged between the high
and low water mark, so a person can be an owner and still have
public trust imposed upon it., If the slough area is found to be
part of the navigable lake, the area below the OLWM is in the
ownership of the State of South Dakota. The area between the low
and high water mark would have the public trust imposed upon it
with Mr. Becker being the owner. The fact that they have paid
taxes all of the time is evidence for the Board.

Mr. Hatch stated the slough will be included within the OHWM
elevation as proposed. When land was originelly platted and the
meanderline established, the meanderline only established a means
of quantifying the number of acres for sale. The land below the
Ordinary Low Water Mark is held in trust for the public by the
State. The land between the OHWM and the OLWM is common use
land, in that the public has the right to be within the 50 foot
strip around the land, but the adjacent landowner actually owns
the land. It is a difficult concept to understand. The
landowner has paid taxes and the public hss a dual right to be on
the land at least within fifty feet of the waters edge or below
the OHWM. Until the OHWM is set the specific elevations are not
known especially in adjacent low lands around the lake.

Ron Koth, Dept of Game, Fish and Parks stated he supported the
staff recommendations for the OHWM on Beaver Lake. The soils
study conducted by Dr. Malo, SDSU, cleared up any questions the
Department of Game, Fish and Parks had concerning the ocutlet and
where it mey or may not have been in the past and what has
happened in recent years. Mr. Koth stated that Beaver Lake
contributes over $100,000 annually to the county in recreational
benefits.

Bond Gold-Richarmund Hill, Inc., Request

Pete Fuller stated he was representing Bond Gold-Richmond Hill,
Inc. and their Ground Water Discharge Plan Application No.
GWD4-88. They would request a continuance of that hearing until
the Merch, 1989 Board meeting.
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Mr. Brink MOVED, SECONDED by Mr. Rolleg to continue the Ground
Water Discharge Plan Application No. GWD4-88 until the March,
1985 meeting. MOTION CARRIED.

Meeting recessed at 11:45 am.
Meeting reconvened at 1:00 pm.

In the absence of Chairman Gunderson, Vice-chairman Freeman
presided over the meeting.

Mr. Hatch stated the first petition received on April 16, 1987
was for a declaratory ruling requeating the Board to set the
outlet elevation on Beaver Lake and establish an OHWM. The
petition was submitted by Humboldt Township, the Town of
Humboldt, Don Lias, Ed Lias, Steve Becker and Arlie Rehfeldt.

The petition seeks to lower the elevation of Beaver Lake by 4 to
5 feet. The first petition oppossing the lowering of the lake
was received July 6, 1987. 1In September, 1987 another petition
was received with over 900 signatures of people opposed to
lowering the outlet elevation for Beaver Lake. This petition
requested that the OHWM and outlet for Beaver Lake be set in such
8 manner that no dredging of the existing outlet of the lake take
prlace.

Mr. Hatch stated he would like the report entitled Sedimentation
in Beaver Lake Qutlet - Minnehaha County, South Dakota by Dr.
Malo introduced into the record.

David Gienapp representing Steve Becker stated they are not pro
or con to the OHWM or the report. They are concerned with 40
acres of Mr. Beckers land which has never been part of Beaver
Lake. This land is shown in Figure § and is the marsh area
located to the north. In dry years they have used the land,
There is a private road across the inlet which is not really
indicated on the map. There is a culvert through the road.

Chairman Gunderson administered the oath to Steve Becker.

Mr. Becker stated he has owned the property on the north side of
Beaver Lake since 1979. He had no knowledge that the Department
of Game, Fish and Parks had a veated right to anything on his
property. 1In 1981 all of the marsh area was dry. They put in
ditches and channels so the water would run to the inlet that
feeds into the lake. Mr. Becker explained the riprapping they
did to maintain the road which he uses for farming. The Corps of
Engineers told Mr. Becker he was within his legal rights to
maintain the crossing. Mr. Becker was told that he had to remove
the rebar which he put in. When the old road was taken out there
was a steel culvert underneath the surface. Below that was a
concrete culvert and below that a wooden culvert. The road has
been there a long time. Mr. Becker put in a bigger culvert to
allow the water to flow into the lake.

Mr. Becker stated that taxes have been paid on that land for a
long time and now he will lose any say over what happens. What
will that do to the value of his property? It is close to his
house and farm buildings. It is a meandered lake which never
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extended north of the road and it should not extend there now.
This is an unusually high water situation.

Mr. Hatch submitted aerial photos taken in 1956, 1962 and 1983.
Mr. Hatch stated the photos show that the water has been high in
the area and the slough area has been part of the lake. The 1958
picture shows a distinct separetion between the two areas. Mr.
Hatch stated during the drier times when there is a distinct
separation between Beaver Lake and the slough area, then the 50
foot strip of land would not extend the right-of-way of the
public into the slough area. When the water level drops and
there is a distance between the OHWM elevation and the water
level of 50 feet or more the public’s right of access is
restricted to 50 feet. The 1962 Photo shows the area connected
and the public right-of-way would be to the OHWM. Mr. Hatch
stated the public right-of-way would not extend to the smlough
area all of the time, only during high water periods.

Mr. Hatch stated if the marsh area is deep enough to maintain
water, then it is and has been part of the lake.

Mr. Guhin stated the Board does have Jurigsdiction to determine
whether or not the slough area is part of Beaver Lake. It is a
separate determination that will have to be made on the record.

Mr. Pressler stated he felt photo No. 13 showed a lot about what
the boundary of the lake used to be. The big cottonwood tree
indicates something about past water levels.

Mr. Brandner stated the tree is above the OHWM and was probably
killed from the recent high water in 1983 and 1984.

Some discussion followed concerning old Highway 38.
Vice-Chairman Freeman administered the oath to Roger Parham,

Mr. Parham steted he was National Director of the Izaak Walton
League. Mr. Parham stated they would like the results of the
investigation to be looked at favorably by the Board. Many of
his group signed the petition. They would like to see the lake
remain the same and let nature take its course.

Vice-Chairman Freeman administered the ocath to Jehn Donovan.

Mr. Donovan stated he was president of the Minnehaha County
Sportsmen Conservation Club. The club was responsible for the
submission of the large petition. Mr. Donovan stated he hoped
that the wishes of the all those sportsman will be honored even
though they are not all present. Mr. Donovan stated he can
remember back in 1952 and 1853, taking his duck boat through the
water way. If the two bodies of water had never been connected
there would never have been the need for a culvert or road there.
Mr. Donovan did not know the date of when the road was put in.

Mr. Voelker stated the road was there when he moved there in
1934.
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Vice-Chairman Freeman administered the oath to Ken Mathew.

Mr. Mathew stated he was a landowner on the west end of the
slough. Mr. Mathew stated the road was constructed to make
access to the land across the tip of the lake. TIf he did not
need it for access to his land, it would not be there. It has
nothing to do with connecting the two lakes. The water level
goes up and down. If it rains and gets wet, he gets water on his
land for 6 or 3 months. Mr. Mathew questioned the signatures on
the petitions. He felt many of them did not even know where
Beaver Lake is. Mr. Mathew stated he felt Game and Fish were
Pushing for more access or slough area. The State would not have
Put a road on the north side if it was going to be put under

Mr. Donovan stated the petition which his group submitted did not
ask for the lake to be drained 2 to 4 feet.

Vice-Chairman Freeman administered the oath to Ron Schauer.

Mr. Schauver stated he was a local conservation officer for
Minnehaha County. Mr. Schauer stated that in 1987 they received
a call from Mr. Becker expressing concern over the high level of
the lake. They met with Mr. Becker at the outlet. The
Department of Game, Fish and Parks did not initiate this
incident. Mr. Schauer stated their original position was to let
hature take its course. The lake has been down 4 1/2 feet since
March of 1987.

Some discussion followed on the Beaver Lake outlet and runcff,
Vice—-Chairman Freeman administered the oath to Dr. Doug Malo.

Dr. Malo stated he was a professor at SDSU and had prepared the
report entitled Sedimentation in Beaver Lake Outlet, Dr. Malo
stated Tom Brander and himself were to the site in May and
prepared a report on the sedimentation. Dr. Malo stated that
based on the detailed chemical and physical properties, such as
particle size, PH, sand and gravel fractions, the data strongly
suggests that only 6 inches of the outlet material are of recent
nature. There is a definite color difference in the soil
material. This overlies @ dark black layer. This suggests that
this is recent sediment from the surrounding hills. Dr. Malo
stated at twenty inches deep, there was a layer of gravel which
separated the sediments of silt and clay from the glacial til1l
underneath. As g result, that served as a marker to separate the
sediments that have been deposited since glacial times. There is
at the most 20 inches of sediment overlying the material laid
down 10,000 years ago. It is a small amount of sediment with §
inches being recent. Six inches would be a very realistic
removal consideration when trying to determine the cutlet
elevation. Six inches would be a little above the OHWM that ig
suggested.

Mr. Brandner stated the evidence shows that the OHWM is 1651.s
and the water flows into the slough at that depth. The slough
should then be included in the OHWM.
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Mr. Koth stated he supported the position of the Department.

Discussion continued on whether or not the slough should be
included as part of Beaver Lake.

Mr. Geinapp stated that Mr. Becker’s complaint is not to the
proposed elevation of the OHWM. They do not feel that the
elevation would cauvse more water into the slough. They are
concerned with the changing of the water right which does not now
encompass the slough area. They do not want the slough area
designated as part of Beaver Lake.

Mr. Lloyd stated he felt that the landowners consideration should
be a concern for the Board. He would like to see Mr. Becker keep
Jurisdiction on his land.

Mr. Brink stated he viewed the public perception of Beaver Lake
not as including the slough area.

Mr. Brink MOVED, SECONDED by Mr. Rollag the following:

I. That the OHWM for Beaver Lake, Minnehaha County be
established at elevation 1651.6 ft. msl.
2. That the outlet elevation for Beaver Lake, Minnehaha County

be set at 1651.7 ft. msl,

3. That the area to be included within the CHWM is not to
Proceed northward of the narrowmost portion of Beaver Lake
as shown on Figure 5.

Mr. Brink stated this would be excluding the area referred to as
the slough ares.

Mr. Koth stated he did not believe evidence was shown that would
indicated that the slough area is a separate feature. There is
evidence that shows it is a feature of the lake.

Vice-Cheirman Freeman stated he felt there was testimony, that
culverts were there. The road was there, although it may have
been somewhat conflicting. The Board nust make the determination
as to whether or not it has been historically part of the lake.

In answer to a question from Mr. Hatch, Mr. Guhin stated the
Board is called upon to find if in its jurisdiction that the
slough is not a part of this lake. The Boards ability to make
that decision, only allows the Board to act within the facts
which are before themn.

Mr. Hatch stated the staff tekes direction from prast decisions of
the Board when they proceed on various investigations. This same
question will come up again. In this case, the Board is finding
that the slough area is not a part of Beaver Lake. The decision
is specific to this lake.

Vice-Chairman Freeman called for a vote on the motion. MOTION
CARRIED with Mra. Loucks voting NO.

Mr. Brink MOVED, SECONDED by Mr. Rollag the following:
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1. That Vested Water Right Claim No. 865-3 be amended to
correct the amount of water claimed from 975 acre-feet
annually to "sufficient water to fill Beaver Lake annually
to the outlet elevation of 1651.7 ft. msl."

2. That Vested Water Right Claim No. B65-3 be amended with the
qualification that Claim No. 865-3 ig subject to
installation of a concrete outlet structure at elevation
1651.7 ft. msl.

MOTION CARRIED

Vice-Chairman Freeman directed the Board attorney to prepare
Findings of Fact, Conclusions of Law and & Final Decision on the
OHWM for Beaver Lake.

Consideration of Proposed Revisions to Underground Storage Tank
Rules Chapter 74:03:28

Vice-Chairman Freeman administered the oath to Bill Markley.

Markley listed the newspapers in which the notice of this public
hearing was advertised. Mr. Markley stated that 500 individual

Mr. Markley reviewed the proposed changes to Chapter 74:03:28 as
petitioned. Mr. Markley stated that the Department supported the
proposed change.

Mr. Markley stated a petition was received to Repeal Chapter
74:03:29 on Financial Responsibility. The Department does not
agree with this course of action.

Vice-Chairman Freeman administered the oath to Doug Miller.

Mr. Miller presented the proposed modifications prepared by the
Department. Mr. Miller stated staff ias working on Summarizing
the Federal Rules into & more readable form for the public.

Vice-Chairman Freeman administered the ocath to Don Rounds.

Mr. Rounds stated he was the Executive Director of the §D
Petroleum Council. The Council was one of the petitioners for
the change in 74:03:08. They concur with the proposed staff
change,

Vice-Chairman Freeman administered the oath to Curt Neuharth,

Mr. Neuharth stated he was the Executive Director of the 8D
Petroleum Marketers Association. Mr. Neuharth stated his
Association petitioned the Board to withdraw the financial
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