i

‘M( &“ﬁ&i;uma et ala

10.

Ve o

Cons J'.del‘Q'; Wou EMBER 12, L

Nome of Applicant _ TV OF___War

Post Office Address

Amount of water claimerd

Scurce of water supply _Gfg{,ﬁgb Ware g
Water to be used for ___[nggy(Q(kQle__

Acres to be irrigated -

' &7

Water to be diverted and used in EEA’AU_NG ToAN councy

abearin Ri-1e3

Proof of Publication

Application

Remarks:

of IN CiTY Limire

Received I‘ﬂ - Z_g"é?q

Not Received .

Approved

Subject to

tlot Approved

Action daferred




Form 2 - Application for bermit to Approperate Wate, f Vigarad (hachudes Approval and Vernnny
M frprog i 4]

v 44 8-2

Vap M, .é@fé}_a‘. Water Divicion No. ._.?.‘__.__‘%AD ‘.Q\.\JE i I EEEEWE

0O

BNk o e Filled by the Engineer toe the v, K. ) Y
( SEP 22 1959

———n G 00 An

APPLICATION FOR PERMIT  STATE WATER RESOURCES COMM,

PIERRE, SOUTH DAKQTA

To Appropriate Water veithin the State of South Dakota

—— ettt s @ . &

(NOTE -firaw 3 line thicagh items not applicsbie)

Nane ot Applicant Cj-t,y_..o.fw Hall
Poaoffice adilres. Ua.] 1 Sl _.S.O_':‘..t:h ___D_El_ !S.(Lt.‘,l.
I corporation show date and plave ol inear wration —_

- Method of acompli-hing work (contract, o mployment ol othees oe by diccct Libor)...Cantract
- Name of diversion work Ha ter_Well ILO,_'.-.:}_

< Nmount of water chimed (eubie feet o rseeoml) 0.67
Saaree of wates supphy Dakota or Fall River and/or Lakota Formation
 |...4-..“....m_,..,i..u..1 diverion —90% feet east and 1400 feet north of the west 1/4

cornar, Sec. 31, TIN,R16E, and 50+ feet east and 1550+ feet south of

NY._Corner, Sec. 8, T1S, RIGE Conuny . Leanington

vt period or pereds dazing which water is t e ged All_Year
B U se 10 e made of water, Grngation, industrial. o nmicipai. commetcial, recreation, ele.) __”U nici pea !
O, Forirnzmtion use, N Fotal numnher ot acees to b irdgate d
List tobow earh furly aere =ululy Ssion, or ot or traction diereof and <how niher of acres to b erigated e eadh,
Fand Geseription . i oo Neres er. B Fand Deveniption oNo Ve Lo,
MLl sheeUilmore <pare is needil “
10 Tine required to complete con: trction o) water sapply avatew 5 vear- Nbditenal time reguired to com-
plete application of water to the proposed Deneticial vee A CaFe,

H. Choier of nescepaper tar Notice of Tatent oo Appropriate Water l‘nI\Iir.fti‘m_uﬁ_l_l._c_ﬂ_u!‘_ﬁﬂt_s_ﬂﬁu_;__s_gn.g_h__.

12, Principal Featares of the Prapoced Water Supply =vatem.

‘\.\\urk-prnlun--‘dIncli\--rl swater feom i natural ~ource. Two (2) wells 3240 foot depth with
1240 feet of 10-inch steel casing and 9-inch steel casing to botton
with 100 feet of 8-inch stainless steel screen, each.

_ y
1. “l!l"\rllllll)i)-«'u' ltlll.'ll-lu)rl \\.lh‘l’ln‘nl.ll"\-l [FEYT Insta]] G,OUC ]'il‘leal‘ feet Of 8"inch
asbestos cement water main with required valves.

CoWaork s propo-ed 1o apph vater to benetieiad use. 1,000 ,000 ga] Ton gl‘OUnd S torage reservoir

Frtimated Yorad Coeg & 224.000.00

Mtachiaeata: Attch Form 24 it diversion from a well or dugont. or it doraee of water. is proposed \tach TINITR

(Seenstene tons voncernng preparatien.)

STALE OF st TH D ARG )
) <s,
County o Pennington )
I CLTY _QF WAL, Vs A E.CStpandellbe apphcant. certity that 1 bave reoud the foregoing application and have evannned thy-

ki

(I a constriction

tached saap and thas . matter- theeem <tated e trme and that | mterd. and am able to (u?b-ﬁ]}‘
et ;Z/CL")’L"{ C

St
’ Vavar of Cite pf wall TN
Subscrdeed il sworn b tefore me this 12 Sav of dentener ',,()‘)
€ i — — .
el T, e sto-l .
. Notarsy Fublic (o otiter qualified officer)
: . Citv fuditor

ﬂ,/ ()

—ye

v e .t e b v sam = e

e ma e o v e r—

. r—

- ,[},:_:?.,_’-«-. -t e

IR



f..

R,

P ' ‘ WATER BIGHT APPLICATION APPROV AL
( " . . .
¢ H) .

;'l'll.! Water Recources Commission hereby approves Wate g .\jiplil'ulil:n Nu. . qq 8’ 2
N o \WanL P By 314
Tt (Applicaat) (Po~t OFfice Addreas)
' 50‘)1\{ ’DA KotTh With the tollowing modifications:

(.'l.‘llc')

Date of first receipt of application .:SEP TEMEAERZ 2:-,—- 1 _@_CL

Date of retuen to applicant for coreection, amendments or changes required — - 19
Date of rvvrijﬂv of correeted application - 19
Approved -Q—QM-EI\A.E&M 19 ..__q...A Recorded in Book —__,_I_ — Page 4'21

WATER RIGHT PERMIT No), hd

t
The Water Resourees Commis<ion herely grants and i=sues this Water Right Perenit \’n.ﬂg_&z__nnlhnrizin;; the constraction of

the waler use rystem and the putting of watee t heneficial vee as stated in the Application and a- modified 12 the Nater Right
Appheation appeoval, subject. however. to the following limitations and connitions:

L. The date from which applicant may elaiw right i- EMML* ")..Gi_q__

2 The cquivalent of at least one-fifth of the work abowe speeitied i- to be completed on or ln'(nn'._MA! 1Z 19) 72'

A The whole of said work js to Mo completed on or hefore .&Q\‘ EMBER. ird 19 7 4'

A The Timit of time from proof of beneficial uwe of water appropriated in accordance herewith i:-N |‘)J.&_
3. The water appropriated =hall he vsed for the prrpo-e 6f __M_MEAL USE

0. The prior right of afl persons who, by compliance with the laws of the State of Sonth Dakota, have ac quired a right to the nee of
water mestnot be injerionsly affected by this appropriation.
7. The amount of the appropriation heeein granted hall not exceed X7 ? culne feet per second: neither Shall it
exceed the capacity of the above deseribied water supply svstem, nor chall it exceed the amount of water needed for beielicielaese

4 beafiaset i ikigiatiog RUE Lot i pabenpreia bty e N O T L i o LARBES At 1o g TR

oonii bovebodeamtasad g1t s g biellifolirrid vLm.v—.1.‘%nw€mum&wutwﬁ"m&mﬂimvfwnﬂmmvf«hndﬂwuhivh water is

- MonalicipaL Ve : 3 . ‘
actually and beneticially applisd for ssigutisn 01 ur before Sel I‘)n.&_.: sl water 1o be used during the
following described annnal period:___ COAT 1A) W 20 LN

Witness my hand this ' Q.Tl" day nf-&nklm I'J_@;g_

WATER RESOURCES COMMISSION

By :
: . T, /7 '
\.\_-\'('Gc("\ Lty
Chief |fngimlrr. Executive Officer
Certificate of Constenetion lesued “39 h‘((‘\\\B‘{ \\Q 10 AN
Water License Iv-ued &:ﬁ\_ﬁ\j(\\(\\‘{ \\i 100

Y



Form 2A - Wells, Dugouts or Water Sturaga Dams {Supplement to form 2)

12, Principal Features of the Proposed Waier Supply System (rontinued.)
At i -

n.

T

. 1

Well Information or Estimates S
~10" to 1240°, gEAY
{1) Drilt Hole, Diummerﬁ‘}  §0_1240' tp 3240 Depth 3240
e i ICTR A T
{2) Casing, Type...Steel , Diameter 10" Thickness _—
(wood concrete, steel etc)
(3) Perforated Screen,
Type _Stainless Steel  Dioneter — 4 , Length 100"
(4) Giavel Pack. Thickness 2" , Lenpth of gravel pact. 190!

Cugout Information or Estimates,

{1) Surfsce dimensions , Depth —

Fiil ont for Either 2 Well or a Dugout,
(1) Water Bearing Materials. (Please attach a copy to tezt well log if available.)

Character of Water bearing materials ._Dakota or Fall Rj VELAML(LL—_.
___Lxlk_g_.t_x_a_ﬁo_nmm_o_n_q____

Depth to top of wat.r bearing material .31 40"

Lepth to bottom of water bearing material 3240

Thickness of water bearing material 100!

Depth to water (ground surface to water level) - 460!

{2) Distance to nearest existing household Jr livestock watering wells.

On same owner's aroperty ..-.===___rds. On property owred by others —_====____ rds. .
Water Storage Dams.

If the proposed water use system contains ane or more water storage dams, please show in the space

below, the height, maximum water depth, surface area and storage capacity of each storag? dam. The

lccation ot each water siorage dam should be shavsn on the water right map.

CITY NF WALL

)y
C.\
% ﬁ ¢ %ﬂ’@/ﬂ(&ﬁﬂ( , tayor

Signafure of Applicant

S BTN NG TRYerTE



' (3 } ’
o 4B ,!
!L ) . o i"«.‘;
L STATE OF SOUTH DAKOTA
‘ Il
T ; S ANg o
s : . 1 31 i
i i L : WATER LICENSE NO, svi-;
-l i i )
i O “ ‘
A N .
'l (1) WHE ums u.. the —i.22nd day of Sentembor Ay 8637
A i
ol tho C.‘ tLof ‘lnll
:?" o iy, s
“';" T T ol b : Dy h . . oL
A made Water Right Applicition N, .___aau.;._.:.._ Tor a peymit to use 5 cubife feet persecand df the waters
of —groundvater (onu_tn11) - —
('uun{y of Penningtan -« State of South Dahota, for —ouniéigal -
- - purposes; nmi
() WIIFIH :\S.Uu the 12tb day of Mavoube:. . J " AD, 19|
3 lmuit N;r. : -".-..__.. with ;. date of pﬂoril,‘ of . Pnnrombc,m_ ZL 1969, -
. wan bsited] to mhlnpplicum AP for lln- dwerion of Mid water, and provl; ded fur llu'mhlplbliun of construction  of the water
i mppl) sysbent thereins tew tibed on or before l‘w _1.._4.’.2.:,.,.,.41“) of .._.uc;ua;-xlum ADL 19 and for the
F5 SO : " i
S uppllcnliuu to lnem- ficial une of sald water on or bdurc\‘w 126k day of . _noierken Abtoge
s "‘_ ; T
:‘ P"“
" ' :
I '.“.! ‘ : ",i!v,
! , r’;’, r
L. AN . - .:,.\u,-
andy R ‘
) ) \\'llhlll{:\"i It i heh hy rmmr t'ml lhr apphcarl l‘n' complicd witl the provisions of llu- laws of the Stats of Smnlh Dakota
; .
D n-luling lu completion of the e¢.: ?rutllon of the watéi Iupy'{ ayslem and is cntill'd to divert .. a3 cubic fret
. o
a per uvruml of Water for lu-neﬁclnl usc and, "ll e ,;‘ :
1 v o .
N (l) WiE HH:\“ I is hm-l»y ccrlif'ed that ‘the npplicnt has complied with the provisions of ilfe laws of the State of South Dakota
¥ ' \ nuling o 'lw upplicalio" of wnlrr W beneficlal une ‘of the following extent,
‘ Vi, ioz\ vatcanlm.qplies oy the Citv of. lfa"
! e Srond
3 \ o D s (,° x
g o v 2 et —
H by U
: Lt — o
: S ,
. ‘ i‘ ""':“;; i
! Il A
fl“ ¥ ; : 17‘( ; i
;’)‘, | | R C
1 B a " o
. R . -
R de ‘ uE .
- ol ‘ i
J RO . . N
" _— Gy 2R e s M;":’:
] '\k, o N \‘L‘Y?, :
A A ’ o N
g K Xl
’ L‘ .r :
1’ ‘ll" .
o i , i '
WNR-816-7/79 :
’ e 4%
e -

~

o~ e ——

PRSP
i e
et e

«_——"‘"-'
- <z
S A
solesa e

-




; 1 W .“
‘;\ g
; ( Qc i k |
¥ ) |
N ' |
{ |
" 4 : Lo N . R , .
S (5) NOW, 'l'llHIU wm.. I llu virlue ul' the authority Crslml in us hy the Iim of the State of South Dakota, W. herehy grant amd |
R the city of Wall ) & :
y o canfirm
i L Scuth Dakota ‘ ‘ |
! e 0f : — ’
i the holder =& andd awiner of wild peemit Now 23922 5 water tlght, dating from foptombor
§ ’ . L TR
22, lel‘)?‘J - touse of o 200 vubic feet per second of the walers
ol [rounduater (one well’) ) ‘
in the Connty of —_Penndngkon . _ ud State of Senth Dakota, o o much thereof as may e necessary for the :
pusegrses iegeinga hew mentioned. to e diverted alee v point approxirately 200 fant mouth aud ,
1900 feet aapt of the 1), of Section 31, Tiu, RLGE |
' E
|
.. 't A i [ |
S hru 1 ) FHa d ! . aysuem !
and conductad MG thru the City of Hall's diaty lg_t_x_g_‘nn 1yBsrem — |
) ‘ tf . ! ! :v
!
;
]
;' i
z for the purpose of municipal purpnges .
! .
'; v aittions Tietod i Wt o ooy g 9902 o ol g
- Subjeet to any limittions listed in Water Right Permit No, 22225 and suhjeet 1o the laws o the Staté of South Dakota. ;.
; WITNISS, M) hand and seal of our ul'ﬁu at Pieere, South l)aknla .
i;";‘ V. , !lllﬁ.-_._liﬁ‘._.._(h) of ... Lecenben ~ine J\. h. .
: L 8 x . /»‘ N . b T4
f R Nincteen llumlrcd and Ei”ht /. i o

WATER MANAGEMENT BOARD

By:
; ‘ Pl _
Y Chid Engineer, Exceutive Officer
THIY HATCH
§
¥
: L '
Wy
- g
‘:t\ ’ )
S [
\*‘\ ‘ ;
! 1
i 1
Y
i \\‘
, i g

) 1
& L
it '




Permit Nu. 998-2

iy

Water Divefsion No, _____2 wee—--Bad River __  Water District '

CERTIFICATE OF CONSTRUCTION

!' ’ 3 i - :,-‘n {. '
AP, the City of Wall Sy
This is 1o Certify, That - iy i

[

g '
-~

——
‘
iy,
Lk

the holder

Permit Nm.. 98-2___ issued upan Application i, __958=2 , kearing date o pnomy of __Eeptember
22; 1069 : authorizing the diversion of .+ 33 cu. ft. per ‘“’O"d of the waters of

of

'm'oundwater (cma well) cgumy nf Pcnnington

e, Stale nf Sou!h l)akma ] R—
a point approximately 200 fmat south and 1900 feet eatt of the Wk of

¥ Sectién 31, TIN, RIGE 0 o

j; K W for municipal .
1oy . PN

p.uib'nsvs’ ha

complied wnh the prowsmns of the laws of the bhle nl Sauth Dakma relating lu pmuf of

cumplvhou nl the watks of dwursmn set out and described in said Permu that said wmks are found in satisfactary

cnndmon lor dnvenuu] anii conveying to the place of intended use__.'_s.i.._.cu ft. ppr sncond of water.
L , y Date December 16, 1980

4 " : "v_."
1ATTH, Chlef Engmegr

{ Wat Rights Divisicn
) - .
‘ j\“".,'
' 'y ! Y/
0 " ¢
.
. ) '
wmz—els 779 yoo L
Certificate,of Construction \. : N N
‘ if .
‘! ",‘. k 1 . ' i\’.l" ¢ ‘
e !
i - : '
o i ‘ ) '
.0 ¢ B } ‘
L 1 s
. ff y
7 i




AR .
. N Y ‘ e \\ i h |
) toly il " ;:“ t I ) " s 'y 1t
S -» . . ;4., AN /:‘ » - j
, ; K - ‘;I‘r" I ,v ,’_-“'f't' , .
Ve ‘ ;’;" ; / g '
i 't ; . i . ! : !
o i G- ( 1p st to Appra late Water I »
g Form 6 .Notlco u!lr)\w'/l' App p_! ,“ o qqn. . :
i Publish first oublica'ton, onur hefore —_October 16 A—69- »
iy i ! :‘
e . NOTICE :
M INTEN™ TD APPROPRIATE WATEH iy
‘f-‘? Pivrre, South Dakota 67501 ; -
i o " i}::‘
f:i —September 22 . 1y 89 f ‘|
A;‘ \ : v\:
b Notlce Is hereby given that the Gity of Wall — ;
’,t ‘&k‘lfﬁi’ﬂmuwwkmdh b , Southy Oakg 13, has made an application in accordance L
;i!% with me nuvisions of lhe water laws of South Dakota for a permit 10 approprlate tor heneficial use
" N ﬁ;
4 : _..__.:5..7’_....._._.cublc feat of water per second o llmo from the __&¥ound ‘“‘t“" through the s
‘ l'! :. "n‘"‘ IIL;,
1 m!—-ﬂﬁllﬂ..tl.ﬂﬂl g4 the pnfnl'nl diversian ofwnlch ﬁJhe located in the._.____ I
| y o
i Ty xmk, Sectivi 31 TIN, RIGE and {n the SWk SH ‘Bection 8, }
t‘.“ i A t K ‘
' — } :’,':'xAI
g ( Pl
{ . l“,
4 offferomy , Twp., 'l‘l , Ranga 16E-— ... Saidl water to be used for the purpose %
3_“ k “‘\“
J of ‘providing iuhaﬂmmﬂuwunwimx '-vmww j
; i m\mlclpal supplies for the City of Wall
1 : This application No, 9982 _ wii 1o c5é55;i:red by the Water Resouices Commission at their office at i | ‘
' . «"\" . iR
. AT ' . e e : B 5
f Picrrjipon the _12th gy of __ Novewber. _ 1g_69 at 2100 P, M. ANl interested
' . . N
: .- persons may appear and ba heard,
' WATER RESOUHCES COMMISSION
{ ¢ci Mrs. Etta M, Crouch yAuditor
. City of Wall By: . ‘ L
6 BURTON’ y. JOVB», Water Rights Specialist
1 .

f )
J o
K . e " ' " : n;‘)
,‘.’ ot . ) !
vy v ‘ - , ‘
i - ;‘5 |!3 ' Ly )
. M : s
L ' '
, . (LAY ‘}' i . ”
| I j
i } ) i at i/ 14 i
B A ’ { v i
¥ i R 3 £
I . . 5 '
! " A i -. Y """ N i
L Y <Y t( '
! , R ’ BRRESE .
I -
' i ‘- :
s O
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PO ST GNC SIS PR AL PR P S P o P PR TR N

‘W.'ilcr was takon fram lhn

i
RS I

Form 8 : Pmcfoff. ["al fon » Nmicum

I8t to ¢4 omlntn ‘Vatcr o

S

No.

PROOF OF PUBLICATINN

B
STATE ‘lF SOUTH DAKOTA )

) ss.
COlmlv —Prrrr o)

ll .,\ s h' =~

hergby

'%7':7 1' )
certify that the annexed priwied copy of Notice of 1atant to Appropriate

Orogynd dann unll

Al ut.wspaper wluch ‘during lhe wholu time nf publwut on of &
hmeln aner stuted, has been and is printed and published [ HY S—

P_QL:[L O (clumn‘*"_ of_“hj 1, 5. 10,

County of "fmn { MT')" and'Statc of South Lakota;/.
that the said notice was published in said newspaper on the follnwing
four (.ates' “

Qctahar 2, 106N

1960

!
Netohor 0'

Netobhore !F' 1 0470

Netohoan 23

79 r
/ / f 4.\1{ (2 A AT i
(Stindture)

1960

o U"K ::‘"1
(Title)

Aetabor 27

(Date Signed)

1969

oCT 1963
A P gy

STATE WATER RESOUKCES €07
T CoUTH Y me

. Rﬂ@r£W§§q

ul notice

N m'rs;rr ITO APPnovplA-rs

1

(“ No. 098- :

by
K ubllsh first pumlr@llnn, on or
before Octubcr :

R

LGN P‘ Jh Al s
. Plerre, Sé)utjﬂn,?‘l;ot:a bzggnﬂ
i y h( w\? pieIN)Cr; 44, o
¥ Mt(cg ls/hcre‘fl)y glven hot-
City.'of ; Wall,; Bou uth ﬁpxotu,.hns
made an‘appllcaticn !n accordanée
with $he’ proylstons; omho mn{er
ln.vs of Bouth Dakg a'f b
to; uppropriafe; for en c!lclnll’us&
.07, cuble feet o! ater, per gecond!
of: tlmcifro *{he. ground ,wugc
throigh’ the! Cii ,Wella No /3 und iy’
No.. 4,4 the!po nts o) ¢ dlverulo ‘ot {u
which'are }o be Jocaled In the ng
,,‘NWJ% Hection 131, TIN, RIOE
and in' the SWYy SW%. Sectlon B,{""
Twp '718,*Range 16E.. Sald: wnter(
to be! used {for.the’ xmrpose ot pro- _
viding* nunlcl:!pn} ;uppl.ca sI‘o l;c
City; ol Walligx iates -t Shsarieiy
\'I'h!s,t?xypllcnﬁcn No. 0082 wm{.

bq; consldered :by. the Water;
fources. Commlsslon ‘ot thelr’ ol
at’ l’lerrc ‘uponi the 12ih’ t‘.ay'oh
'Joyemher, 1969, ot 2:00. P.M, All;
interes{cd‘u persons . may nppcnr
and be heard, s
: WATER? .nEsounczs COM-
MISSIOH g ,
Bys Bumn P\ Jones; " ; V' :
._thtcr nghts Speclallst " -~ .. |
cc; Mrs ‘Etta M. Croucll, .
Auditor ¢, . )
“Cityof Wall -+ . _
pub, Oct. 2, 9, 16, 28_ .




L R T I SR LR [ b ' \

‘i‘ .

998-2
City of Wall

Place typed "“Report of Examinatinn of Works'" in foldsr and hnld until

final inspection of well No. 4. After November 12, 1974 unless developments
indicate otherwise sooner.

1

Donald Drigscol!

2/18/71



...,.‘-.v';-;\a:»J.‘u?..':‘.-:.'»V.'.l’;.-L- At e

,,,,,,

3 RECEIPT '

e WATER RIGITTS COMDMISSION N_Q (818
State of South brakota
PIERRE, _____ focember 1 19. 0%
ABCEIVED - ____ (1 tY__Q.f_'-.‘n'_ﬂ.U_-._7_".93_1}_-_-5_*;’-“552'2!) .......................................................
the f()llow}ng armeimt in ees for services rendered as vrovided for by Jaw:
=T Y S ~—
Fee for Application for Permit to Appropriate Water No. _____________ - (examination,
processing, recording and ) e e
Fee for Inspecting Construction, and issulng Cert. of Construetion ;Cc:.“-_-(“ 00
' %3]
Fee for fnspecting Beneficial Use, and issuing Water License No----___-_")_-'.(_ _____________
Fee for Issulng Location Certificate-Dry Draw,  NOwoo o
Fee for O T
Fee for certified O e
Fee for Print O e
Fee for B
Fee for __._.__ v
(any othar work ag Provided by faw)
TOTAL ! 12]00
WATER RIGHTS COMMISSION
et T
By \-,.-'.; .’i;f'.;’__i_.'";:- P4 TN
Chief Enginoer_, Exu:ut}ye Officer
JOtiv Hiuen / )




O« -
Permat o, )98-2

BAD RIVER ar

Vivier Qivision Vater District

v EPORT OF EXAMINATION OF WORKS
AND/QR APPLICATIGN OF VIATER TO BENEFIZIAL USE

TQ: Wa.er Resources Commission, State Oifico Building Nu. 2. Pierre, South Bakata 57501

. o The City of Wall
I have this day made a thorouyh examinz*iun of the water use system constructed by ___.__y___

Wall, S,».

— nf volder.
of Fermit No, 998-2 . hearing date of prinrity ¢*+_ _i¢ptember 22 19209
authorizing the diversion uf 0.67 . x. per second of the waters of_8round water (Fall River-Lakota)

for muricipal Pennington

purgoses, in —Couny,

- - - -1 i is 4101
I have to renort on the condition of the san-e as follows: '.Stz'tic water level in well is 410 i
Drawdow. to 570

- 3 - f4 1
The Water Use System consists of, pump setting at 790.7

A. Works used to divert the venes:

Well 3160 feet deep

cased with 8 5/8" casing to 800' deptl and 43" casini to bottom, e>cept that
there is a 100 foot, 3 inch diameter stainless steel casing at boZitom.

Forty .
H.P, Reda motor, type 575E-44 and 28 stage Reda purip, Model N.

;. B. Works usec to transport water ts place of use,
\

City distribution system C
Iwo elevated storage tanks, one 100,000 and one 25,060 gallon ~apaeity

. C. Works used to apply water to beneficial use.

338 service connections

N . L “Iye Excellent
The systen is in the fclswing condition: -

approximately 200 feet south and 1900 feet east of the

- The po: t of Cisersion is located

Wk of Section 31, TIN. RI6E

—
——

; ' ) Lo 0.33
The works are capahle of diverting and convaying te tie place of use

. ' muniripal purpuses
i ft, per second of water which is to bi- used for .. P : ———

Water has b _n put to beneticial use to the maximum extent as foilows:

completed in 1970 and used as r.ngiicated since

XXVHRRAEN RANMRKATNXE XA XX KKK K RAXRRHRKRX )



mrmp AT OF
qupanTe 13 LA
\sﬁgh PORPEE T I R ._"'ls.ES
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SYNOPSIS

. T e .

The City of Wall presently obtains its water from four wells
approximately 3,200 feet deep which draw from the Full River
aquifer, This study was conducted to evaluate the effect of
falling static water levels in the Fall River formation on
the water supply and to investigate alternative replacement

supply systems. The study was based on a review of existing
data.

The estimated peak day use in Wall is presently 390,000
gallons and peak day use is _expected to grow'to 490,000
gallons in the year 2020. Well #1 is not a reliable supply,
but Wells 2, 3 and 4 can reliably deliver 490 gallons per
minute which produces 470,000 gallons in 16 hours of pumping.
The peak day demand can be satisfied with any one of the

three operating wells out of service 4if 1irrigation is
curtailed,

Existing'data on the Fall River formation indicate that the
static level is falling at about 4.8 to 9 feet per year and
is now about 500 feet below the ground surface. Wells 2 and

3 will be affected in 5 to 15 years by the drop in static
levels,

Well #4 should operate reliably through the year 2020 without
any major modifications.

A study of alternate supplies revealed that the Fall River
formation is the most feasible alternative available.

It is  recommended .that the:  City proceed with a consistent
groundiwater:and well monitoring program - to develop data for
planning "and  design. The City should tentatively plan ' to
construct another well similar to the airport well in 1990
with the actual schedule to be dependent'en the outcome of
the ground water and well monitoring program.

The initial monitoriﬁg program 1is estimated to _cost from
$6,000 to $10,000, and annual costs thereafter are estimated

to run from §1,000 cto $4,000 depending on how the work is
completed.

New wells are estimated to cost $215,000 in 1985 and $275,000
in 1990,



PRELIMINARY ENCINBBRING REPORT

WATER SUPPLY ALTERNATIVES
WALL, SOUTH DAKOTA

OBJECTIVE:
This study was completed to:
l. Project future water nleds for the City of Wall,

2. Evaluate water production capabilities of exisﬁing
wells through the year 2020.

3. Investigate alternative water sources.

4. Prepare preliminary designs and cost estimates for
recommended improvements,

SCOPE:

Findings and recombendaticﬁs¥¥§résehted in ithié.Rebbrtaafe
based on an analysi+‘of existing data. No field neasurements
were made as part of this study. Projected population growth
and water demands were based on information obtained from the

Sixth District Council of Local Governments, previous studies
and water system operation records.

Ground water characteristics and geologic data were obtained
from;

1. The United States Geologic Survey, Rapid City Office.

2, Dr. Paul Gries
3. Utility Engineering Corporation records.
4

. Water system studies énd construction reports prepared
by Brady Engineering, George Fullerton and Utility
Engineering Corporation.

PROJECTED NEEDS:

Current and estimated future water supply needs for the City
of Wall are presented in Table I on page 2.

The projected demand rates shown in Table I are based on
historical water use as reflected in the Wall Water
Department operating records.



TABLE I. CURRENT AND PROJECTED WATER SUPPLY REQUIREMENTS FOR
THE CITY OF WALL

Criteria Estimated Water Demand
1984 2000 2020
Average Annual Demand:
Million Gallons/Year 45 50 56
Gallons/Day 123,000 136,000 153,000
Peak Month Average: _ .
Million Gallons/Day 8.7 9,7 10.8
Gallons/Day 290,000 320,000 360,000
Peak Day: ‘- -
Gallons/Day 390,000 435,000 490,000
Gallons/Min.(Av. 24 Hr.) 270 300 365
Gallons/Min., (Av. 6 a.m. - 405 450 550
10 p.m.)
Peak Instant: (Gallons/Min,) 775 860 970
Minimum Supply Capacity - 405 450 550
(Gallons/Min.)
Minimum Supply Capacity with 270 300 365

one pump out (Gallons/Min.)

Pegk day use dictates how much well capacity is required.
The . bhistorical Peak day demands fluctuate from year to year
depending on ~weather conditions and the volume of tourist
traffic. - The maximum 24 hour water demand ever recorded was
393,000 gallons in July of 1977. Average annual use is
pPresently about 120,000 gallons per day,

Evaluation criteria used to determine the adequacy of the
vwell water supply system were:

+1..-The collective well capacity should be adequate to
satisfy . peak day demands shown in Table I with pumps
operating 16 hours a day. This approach insures that
reservoirs remain nearly full at all times to provide fire
fighting flows and emergency storage,

2. Wells should collectively be capable of deliverinyg peak
day demands minus 257 for irrigation loads with one well out
of aservice and the remaining wells pumping 24 hours a day,
An analysis of current water use during dry and -aiay periods
indicated that 25% of the peak day use is for irrigation. It

is assumed that irrigation could be curtailed in an
emergency.



3, Well pumps should be submerged at least SO0 feet under
continuous pumping conditions., This is . a conservative
requirement, but existing data on drawdowns and static levels
are not reliable and the safety factor is justified.

4., Reservoir fire fiéhting and emergencyﬁresérves should
remain over 50,000 gallons when operating under emergency
conditions and 100,000 w* *; all pumps operating,

Minimum water supplies needed to satisfy these criteria are
presented in Table I on page 2. Current peak day water
demands can be reliably satisfied if the collective capacity
of all pumps is at least 405 gallons per minute, A
collective capacity of 550 gallons per minute will be needed
to satisfy estimated 2020 peak day demands.

EXISTING SUPPLY:

Wall's water supply presently consists of four wells which
all draw water from the Fall River formation located
approximately 3,100 feet below the ground surface.

Data on each well are presented in Figure 1 on page 4 and
Table II on page 5.
: i

The existing wells can collectively deliver up to 675 gallons
per minute for short periods, but under sustsined pumping,
the maximum delivery rate is currently 490 gallons yper
minute, Well #1 pumps dry under sustained pumping and is no
longer a reliable water source.

Water quality in the Fall River formation is good. .Table
IT1I on page 6 presents ccmparative water quality data for the
Fall River, Dakota and Madison aquifers., The Public Healthn
Service recommended water quality standards are also shown
for comparison,

Thé‘féiisting wellsipreéently satisfy all of the evaluatibﬁ”
criteria listed previously. Wells 2, 3 ana'4, pumping 16
hours:ia day at ' 490 gallons per nminute, produce 470,000

gallons which exceeds the current estimated peak day demand
of 390,000 gallons.

- P e w [

With;Well #4 out of service, Wells 2 and 3 can deliver 305
gallons per winute or 440,000 gallons in a 24 hour period.
If Well #4 wvere out of service on a day when peak ‘demands
occurred, dirrigation would have to-,. be .curtailed or
fire fighting reserves 1in the reservoirs wouid drop to'an
estimated 20,000 gallons. Eliminating irrigation reduces the
demand by an estimated 100,000 gallons which should make it

possible to keep the reserveoirs nearly full with one well out
of service.
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TABLE III,.

PENNINGTON COUNTY AND U. 8,

PREDICTED WATER QUALITY FOR AQUIFERS IN EASTERN
PUBLIC HEALTH SERVICE RECOMMENDED

STANDARDS.
FALL RIVER DAROTA MADISON US PHS

PARAMETER FORMATION FORMATION FORMATION STANDARD

Iron as Fe 0,01-0.68 6.1 0.3

Manganese as 0,01-0.11 0.36 0.05
Mn ,

Dissolved 665-714 876 2000 + 1000
Solids

Total Alka- 284-311 350 400
linity

pH 7.7-8.7 B.6 ———

Fotassium 2,35-3,13 ——— —-——
as K

Sodium as 243-257 150 e
Na

Calcium as 2.0-3.4 4.0 e
Ca

Magnesium as 0.5-1.0 1.0 124
Mg

Nitrate as N O 0 10

Fluoride as 2,0 2,0 2.4
F.,

Chloride as 10,0~14.0 24 250
163 RS

Sulfate as 213~228 300 500 + 250
S04

Bicarbonate 346-361 427 -
as HCOj3 ‘

Calculated 9 23 ppm —_———
Hardness

Temperatyre -

deprees F 110 100 140 ———

ol

The service lifeibf Wells 2 and 3 is limited because of the
loss of ‘pressure in the Fall River
analyzed;availeble data from wells

in the Wall region ani
determined that the atatic . water

level in the Fall River

formation is falling at a rate of 4.8 to 9 feet per year. In

reality, the pressures should be falling at the same rate in
all wells. The divergence of values indicates that there is
neasurement error in the data.

A pump submergence of 1less than 30
punping conditions is wussumed to be &
evaluating well reliability, Using the 50 foot 1limit, Dr.
Gries projected that Wells 2 and 3 will reach the 50 foot
submergence limit in about 1954 and 200Z respectively. His

prudent limit for

-6-

formation. Dr. " Gries-

feet' under sustained
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analyhia assumed that the pumps would be lowered as far as
possible in the casing and that the drawdown during sustained
sumping will be 200 feet for Well #2 and 175 feet for Well

e i

A more ' conservative analysis assumes that water levels will
be dropping in the Fall River formation uniformly at 6 feet
per year (6 feet is the approximate average of all data). At
an assumed static water level drop of 6 feet per year, Well
#2 will reach the 50 foot submergence limit in 1985 or 1986
and Well #3 will reach the 50 foot submergence 1limit in
about 1991. Both pumps could be lowered about 30 feet which
would add about 5 years of service life. -

The data on static water levels in the Fall River formation
has not been uniformly collected so it is not nossible: to

.accurately predict when problems may occur in the - wells.

The 50 foot submergence limit is also conservative by about
25 feet s0 the actual service life of Wells 2 and 3 may be
extended an additional 4 to 6 years if the City wishes to
operate without a safety factor,

AR e . E Lo -
It vas concluded that the existing wells can be expected to
serve' reliably wuntil about 1990 if drawdown levels are
monitnred and pumps in Wells 2 and 3 are 1lowered
approximately 30 feet when pump submergence approaches the 50
foot l1imit. The existing wells can satisfy peak d:y demands
through the year 1990 with one punp out of service 1if
irrigation is restricted during the emergancy period.

ALTE!NATIVES:

“. N ; B T Ao T RaESes  raNNE ‘ MEETEIRTE LN ‘
Several alternative: vater supplies wereiinvestigated ‘as’'part
of this study, but.initial cost estimates:indisa._.ed that the
only feasible slternatives invoived deep'wellsiinto 'regional
aquifers near the City of Wall. Costs of source development,
pumping and piping’' eliminate any source'siong the Cheyenne
River. Walil should continue to work with other communities
in rural areas to develop regional water sugply concepts. At
the present time, there are no viable regional systems being

developed which would provide a feasible alte: native for the
Cicty of Wall,

RER N

The Dakota, Madison and Fall River aquifers are all
sccessible in the Wall :egion,

Th2 Dakcta sandstone acguifer 1lies approximately 2,715 feet

below the surface at Wall and'is about 230 feet thick. Logs
from existing wells indicate that the Dakota formation could
be a good supply, but a perforation test on Well #1 conducted
in 1971 produced water wery high 4in iron (6.1 ppm) and
manganese (0,36 ppm) and production was relatively low, The

-7-



Dakota holds promise and should be investigated further, but

at this time it appears that the Fall River is a better
source.,

The Madison formation lies approximately!4,670 feet below the
ground surface at Wall and is approximately 330 feet thick.
The ‘Madison can yield good quantities . of = water, - but:
production rates are unpredictable. Water temperatures would
be about 142 degrees so the water would have to be cooled"
before use. Water quality is acceptable (see Table III on
page 6), but the high temperature and high sulfates could be
expected tc lead to user complaints. Well development costs
would be relatively high, but the static water level would be

near the surface (+ 200 feet) so pumping costs would be
relatively low,

Based on information 'and::data available =zi: this time, the
Fall River formation appears to be the best source' of water
for the City of Wall through the year 2020. .. The Fall River
formation is a known entity, the citizens are accustomed to
th2 quality and development costs are predictable. .. The
Dakota .and Madison aquifers dn not offer enough potential

advantages to justify the additional investigation costs or
potential development risks.

RECOMMENDATIONS:

It is . reconmended that the City of Wall implement the
following work plan:
i

1. Initiate a consistent ground water and well monitoring
program. \

LRI . . C i PR 2 - . o -
Available data are unreliable because they ... have '~ beea
collected:: by different - individuals using different:
techniques.’t} Reliable . data .. oni water levels, drewdowns,
pumping rates, .power 'consurption and recovery rates.would
make.it possible to properly design replacement. pumps=to fit
changing head conditions; evaluate the. condition of pumps;
check pump performance against design curves; detarmine
specific 'yields and plan pump and well replacementsy, ' An
initial  study should .. be completed which mneasures “the
performance on each well during a 24 hour pump test after a
24 hour rest period and then measures;the performance of:all:
pumps -, under simulated = peak 1load conditions. Hydraulie
efficiencies and energy consunption should be measured at the
same time. Meters shouid all be calibrated, pressure gauges
installed and other preparatory work completed before the
tests are initiated, - Step pump . tests should alsoc be
completed as part of the initial testing program to provide
background information for future tests.

-8-



Thé Kélley #ell south of town and otﬁer area wells should be
used as monitoring wells, if at all possible.

After the initial testing program is complete, annual testing
should be carried out wusing 4identical. procedures, It is
possible that the South Dakota School of Mines and Technology
could use this program as an aunual class project, It is
also expected that’ the United States Geologic Survey and the

South Dakota Geologic Survey will provide equipment and
professional assistance.

Monthly water records should also be maintained to monitor

vater levels, drawdowns, pumping rates, hydraulic performance
and power consumption,

2, ‘Change replacement puzps to fit new H;draﬁlic
conditions. Pumps should not be replaced with identical
units because head conditions are changing significantly.

3. Plan to lower the.pumps in Wells 2 and 3 at least 30
tfeet to extend their serv. * life an additional 5 or 6 years,

4. Tentatively schedule a new well for installation in

1990 with actual scheduling to be subject to the monitoring
program results,

5. Thoroughly test the Dakota formation when the next well
is under constructinn to evaluate water quality ard
production potential for this source, oy

Con L . ) 2 PR §
6. .‘Initiate 'a study by the Insurance Service Office to
determine whether or not improved punp delivery rates or

expanded reservoir facilities would produce a reduction in
insurance costs at Wall.

The existihg rQServoi;s are adeduaté‘for suppiy purposes ana
will provide approximately 100,000 gallons of fire fighting
reserve under peak load conditions.

ESTIMATED COSTS:

The iﬁitiéiVHater system study will cost an estimated $6,000
to $10,000 for labor, equipment, supplies and travel. Annual

studies will cost from $1,000 to $4,000 depending on how zuch
volunteer help is used. .

New wells will be censtructed in esgsentially the sa ' manner -
as the  airport well which cost a total of $153,000 in 1976.
The estimated cost of an identical well in 1985 is $215,000,
Projected costs for identical wells, based on a 5% per year
inflation rate, are $275,000 in 1990, $350,000 in 1995 and
$450,000 in the year 2000,



SUMMARY:

The four existing Fall River aquifer wells at Wall are
currently capable of delivering 490 gallons per minute under
sustained pumping conditions of 16 hours per day. This rate
produces 470,000 gallons in the 16 hour pumping period which
is adequate to satisfy current estimated peak day demands of
390,000 gallons per day. Peak duy demands can be satisfied
with any one well out of service, but irrigation would have
to be curtailed to maintain adequate fire fighting reserves
in the 125,000 gallon elevated reservoirs,

Existing .-data on static water 1levels 1in.:the Fall River
formation are not consistent, but it appears that the static
levels are dropping at 4,8 to 9 feet per year. At this rate,
Wells 2 and 3 will approach critical submergence depths in 5
to 15 years and will have to be replaced., The pump in Well

#4 will not be affected by the lowering water levels until
after the year 2020,

Swiky Cpat L B LT
The Fall River aquifer is the best water supply alternative
available for the City of Wall based on'informationravailable
at this time. It 1is recommended that the City initiate a
ground'water and well monitoring program which will'produce
reliable data for system planning and future design work,
The City should tentatively plan to install an addition well
similar to‘'the airport well in 1990 with the actual schedule
subject to the outcome of the ground water and well
monitoring program,

It is ‘recommended that the Dakota formation be tested for
quantity and quality when the next Fall River well 1is wunder
construction to determine if the Dakota 1is a viable
alternative to the Fall River aquifer.

The -estimated cost for the 1initial . ground water and well
study is $6,000 to $10,000 depending on the amount of
volunteer help and Government assistance provided. Estimated
annual costs for the program are $1,000 to $4,000,.

The estimated cost for "a new well identical -to the airport
well (in 1985 dollars) is $215,000, PFuture well costs, based
on a 5% per year inflation factor, are $275,000 in 1990,
- $350,000 in 1995 and $450,000 in the year 2000,

-1¢-
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