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Remarks by State \Water Resources Commls sfon:

-.Qf.-.INAL"EZ:J.-__@.\!_/.??J.,-Qﬁ:‘ﬂdd---ﬁoﬁ.-EQZUM_A,S.&.-A'Y e Cyry

ol Maprsan. LNCER. "%e’fd/r 2’.4.7:-&-.4 Torde. . .ef.

d e e I T Mene Bl ccnrarno-

...............................
- e mmmmecccmmemmmeseessmeases—e=sesessesssesSooCsmssesoSsosoTosoonTITOS

STATE OF SOUTH DAKOTA ]

County of ....f.f. -.@./1/515 ................ Iss.
Plerre, South Dakota, _----QC;TOﬁfg ..... ./.---, még‘

’
'Chis is to certify that the foregoing application was recelved by the Commission at 8 o0 oclock

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

--.CZ--m. upon the .-\.--/ -Z’.Z.{ day of _------_--____\.ZML-_Y ................. , IQéZa

By: ?

] 7
- Chtef Engineer, Execu Qfficer
Number of permit /é0¢' 3 g’ 7

Date of first recelpt of applcation weeo--eecmemmcemesmmmmmsnommmmmennoTos 34 C_{.L_K ..... ( .5_ ........... , 19_6.8

Date of return to applicant for correction, amendments o, changes required as iollows: 4‘_/_@.0_51’: / ., 19 68

Date of receint of corrected appHCAtiOn —ueueemmmesanenns mmmonsemosns 4!2.1.—‘7.21,5.7.'_----./.? ...... , 1068
Date from which applicant may clali TIght wemcocccamamme A/m’,ﬂd.éﬁ& ....... 7€ e , 160
Approved _;.:.’E?_D.ZEMQG—?;.----.Z.é .--_.19.(-’.‘.8., Recordad i1 Book —...-- { _.0. .......... Page Z_@_.s:_-_-

This is to certify that we have examined the foregoing application for a permit to appropriate water of the
State of South Dakoi?, and we hereby grant the eame as stated hureln, subject, however, to the following limita-
tions and conditions:

1st. The equivaient of at least onefifth of the work above specified is to be completed on or before
ond. The whole of sald work is to be complated on or before -_-__-.54_5.'4?.7.'5_/!7,63.5??:-___3.4:, 19 é?

3rd. The limit of time fcr proof of beneficlal use of water appropriated in ascordarce herewith is

......

4th. Tre water appropriated shall be used for the purpose of ea-a- MQA/[..C./.@Q.‘:..--Q.—&E ........

sth. The prier right of all persons who, by compliance with the laws of the State of South Dakota, have
acquired a vight to the use of wate: must not be injurlously affected by this appropriation.

6k, The amount of the appropriation herein granted shall not exceed ------ Z§:.s.. ...................
cubic ¢feet per second, neither shall it exceed the capacity of the above described system of diversion works,
ner tne least amount of watar that experiance may hereafter indicate as necessary for 1 i

w ‘he em'r.r ‘AJ—H“_ Vo :  hushandise ar £215 LD QT il ™y "l";“ A SRt oy =4 Mewitadita Dot iace 1Al

WMW‘*‘?’ —oirratereY o perrrt=erf=time—fe cnpeireprerecefttnd-4o whick water is actually
USED Fol mudiciPAc PuRPosE >

-
and benchciall;,yw‘“,_.:} Sos-turigasien on or befcre ---.SEZZ:E.’:‘?.Q.&Z-.{‘.{_-, 19.7.(2; said water to be used

during the frllowing described annual period:

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

/z ”
witness my hand this ceocoeensioeomammees day of -----Q.méé?a

Staie Water Resources Commission

By: ‘.\-' ey

RN

Chief Enginevr, Executive Officer

Ccrtificate of Construction issued ...-- AEK.‘.LL ...... 2&5 ............ . 19-.79



Fouvva 2A — Wells (Supplement to Ko'm 2)

#/0

4. (Continued)

111, Well Specifications

(a) Hole and casing 2077 dba Depth 260°
Size of drill hole or excavatinn 2‘(’” L ..., Depth ... 267’
a
Type of casing ... St~el ...... '('wébd,mébxi}':?eté;mst e'é'l,wetc.”) ......................................................
Size of casing ... 20 incnes did | Thickness of casing =T GO T 1 074 % S
Length of casing ... 230 ................. If collection gallery, length, size and depth of
BALIETY  oorvornrmeeeeise s e b L S L S

(b) Screens

Type of perforated screen .. Large opening , #304 £.5. Sruatter type.....
€2 (i’
Size of perforatec screen ... 127 SO i,
(diameter) (ler.gth)
€0 ] ‘ 3
Thickness of gravel pack 34 ..... dla ............ , lergth of gravel pack .. ‘50 .....................

(¢) Water Bearing Materials

.~ R4
Distance to water “30 o

[}

Thickness of water bearing material

(d) Pump and Motor

Type of pump Turbine e
(centritugal, propeller, mixed flow, efc.)
9”
Name of pump ., size . e
Kind of motor Eisctric . TR
(gasoline, clectric, diesel, etfc.)
Horsepower €0 , Name of Motor

(=) Complete well

Capacity 6CO gpm  at drawaown of 1 . Estiranted cost 3C, 0CC. Q0
)  Owner of land upon which well is located  City of Mad;;?g ................. R
P. C.Box 111 Madison, South Dakota 57042
AJdrezs
(g) Distance to nearest existing wells
On game owner's propoerty rods Cn property owned by others .. rods

None ¥ ~wn within 1 mile «t this depti.
. &,
L]



Formu 2A — Wells (Supplemen® to Yo m 2) # ,/

9 (Continued)

I1{. Well Specifications

(2)

()

‘d)

(e)

(f)

()

Hole and casing

3 3o 2
Size of drill hole or excavation 14 in. dia. —. Depth 260 1t.
Type of casing Steel

(wood, concrete;";.eve‘r&c.)

Slze ot casing .IQ_JLL.__QL

. Thickress of castng (LD 1

")‘
Lingth of ceasing .ﬂ_ﬁ_____.. If collec.lon gallery, length, size and depth of

gallery

Screens

Type of perforated screen _ive wound-#304 £, 8, JFchyson - €. 030 Slek

Size of perforated scroen _ 30 feet of 8 - in. screen.

(diameter) . {length)
Thickn=ss of gravel pack 24 in. dia. , length of gravel pack 20 feet
Witer Bearing Materials
Distance to water .20 Character of water besring matestais Clean fivm {ine

sand.  Cumulative % reiained on sieve creninarn C. C66 - 4; 0. 047-8;
0. 035-19; 0. 023-37; 0.016-74; 0.012-87; C. 008-06%.

Thickness of water bearing material 30 f_ﬁ

Pum; and Moto:

Type of pump _submercible tvrbine. .
(centrifugal, propeller, ru~ed flow, etc)

Name of pump JaCUZZi ‘ dre g

Kind of motor 440 7 - 3 h - 3600
© (geascline, electric, diesel, et~)

Horsepower _?;D___.... Name of Motor Franklin

Coiplete well

[ e8]
Capacity 200 ODIN st drawaown of 30 . rstimated com 30 OOO:_Q.O
Owner of land upon which well ls located .GCity of Madiscn

Name
- Madisen, Scuth Daketa

Addreas

Distance ta neace,t existing wells
On same ownet's propefly e rods On property owned by others . __ rods

\

3 4
’\l VAL Lr DR [ Y N AN Jatn VT T Rey Ny 8 e



Form 1.

STATE OF SOUTIt DAKOTA

WATER LICENSE NO, "

18t v ,
(1) WHEREAS, O the 8th day of July AL Nl__ig___.

the City of vadison

made Water Right Application No. _,_l.g’.o_é_ﬁ__..fnr a peemil to use 1,02 cubie feet peesecond of the water:

of ground water

County of Leke . State of Scuth Dakota, for wuntcipol -
- purpeses: anid

(2) WHEKEAS. On the let day of Cctober An ol

Permit No. 1604-3 . with a date of priority of Hovember 10,196C

wits iseties] 1o said applicant ———— for the diversion of sid water. and provided for the completion of con-truction  of the water

supply v stem therein described on or hefore the 2th day of September AW P I‘)__G_S_...... and lor tae

application to beneficial use of said water on or before the 26 th day of Tptesber ADolo 70

and:

) WHEREAS, I is hereby certitied that the applicant has complied with the provisions of the lews of the St of South Dikota

4 e
relaiivg Lo completion of the construstion of the water supply <y =tenand is entitled to divert 1.2z

cubie el
pur second of water for beneficial use and.
(1) WHEKEAS, 1tis bereby certified that the applicant has complicd with the provisions of the lavs ef the State of South Dakota

relating to the application of water to heaeficial use of the following extent,

water ir ueed for municipal purposes by the Gity of Madison
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S CERTIFIC/\TE Ul' CDNSTRU(‘TIDN
) ‘ : ' ’1:.: L]
;»)“';, . ‘\‘\ {i ee
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i T s - e ‘
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: 0y g R ,1‘ AL pia
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1960 ‘“' i aulhunzmg the dwers'on of _ln_li_.cu ft. per second of - the walers(ul
‘\\ o > LA i SN
o grougd wat:er R

it

‘ County of _,Lﬁke - . !, State uf South Dakota at_..__

i pointa N:o. 1. 300 Et. aouth and 175 ft. west and Point No 2, 600 ft, south
500 ft. west uf the center of Section 8, TIOGN, RSZW
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pumoses ha. chplled wnh the pmwsnons of (he Taws ni the Slale of South Dakuta relatmg 0] "mu of

wmpletmn oi the wufks of dwerslon set out and described i m sald Permll that said works are iound in satlsfaclury
1. 22
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sworn, depnsoa and says the annexeu prmtcd copy of Notice
of Intﬂntlon to Apprlpriate Water was hken ftom the e h Y [
AR L ‘ gfz thc S'W% ‘of” Su{l{;n B 406 ‘:‘ﬁiﬁfn‘a i
,__Meiiscm ‘Daily Leader TR m.wspaper \\hich . E‘ roy:li‘da'dw::'"“' e ""?{;ch&" :' t
! i d ¥ 0 PR LIRS
during the whole itme of . oubllcation of snid notice herein wk?ﬁ:&ff?. : cii:\h“o:":’mm o;:lf".”* |
o
after stated _has been:and is printed and publlshed in the L ;P':‘&'Em:::,;,jy°1“?:'g§"{:!:::§ 3’5"}‘} iy f‘i;\ "",":%*%
. B a a ‘L .‘,“
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L sl bl o e Sywldernlot oL
,t.\ patr Lakp ; t ,md State Of South anot'l' v sutz Watat at’no’urc it
' H' 5 LTIt o ¥3 1) 1
that the gald notice vas publiahed in said newspdpex on»*.he | Co TUERIYS Sl ‘: S:Jrﬂglghfi‘t’smmml |
'following dates. t!/, . Co . e .‘ R 'wv ) ﬂ..:‘ IV CIENY]
{1 ssta.y_,-. Awruﬂt 20.,,_19_65 ____________________ b
Tuesday, Aufrust 27, 1968 V *
Tuesday, Septmmb-éi""f:“fgg '''''''''''''''
""Ttresday"-“ep‘-ember-lze"k“%-"f,--— s
i each and every isque of the full num‘oer {hereof, the first )
publication beinr’ made on the _-&th(lay of.August STATE W TER RESOURCnS coMM.
D NERRE S
19- 5_8. and the last publication on the __}_QP.}}__;__M day of MERRS) soutit pAKOTA
‘! :
- oeptember o _6_8-, upon whtch days or umes -
of publication aforesaid the m.wspaper was wyulnrlv pub- ,

lished and ihat during the whole time of said publicatmn hé D

i wad lQI‘_I‘..l_l_l__D..--Hlmt_e.Ithu printer__ and pubnsher}_\_ of

Suhacnbed and swnrn to bcfure me this /UJ_JL.'. day of -_-49.15 ‘-Z!Z»Lm_ﬁu&u e AL DL 1O é.g
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Di'ﬁce of State \Water Resources Commlssldn,

i ‘\.4

"cublc feet of water pgr sccond of time from tg_e ---g::onnﬁ nater.---;.';.":’i--.;-f.f----'.-; ....... through the

75

-9.‘:@2-.‘!’9}.1.?.-?1!.9--9.‘.‘55_-.1-:!:_---_-;- he polnt of diversion of W hlg\:lxto be located’ m--:-. ..... mame

C Y \a) '

muni.cj.pal nupnuan--ﬁmz j:h& cii:y..oﬁ Hadimm et

Thls appllcatlon will be taken up by thu State Water Re:ourc;: Comrﬁisslon at their office at Pierre for

5 . : {
consideratlon upon the --:Zé_‘}hd'\y of ---T_‘Bﬁﬂtﬁ.@h_e!:'- 1968 _, at2200_Pao_ 3. All interested ‘persons
may appear and be heard. ‘ ‘ T "
O ' A 'H.I‘:x . e v ' y
Appmprlate artlon wlll he taker .- ilthe.water Resources Coimmission after suitable t'me has elapsed foxr

t ( l'l‘ '/I! vl

RAME ST L
the can:lderatlon oE any or all infor. SR Z“presunted.

MRS

State Water Resourcesv_Commlsslon
By:
Gl&ei-&ng%merrﬁm%

Burton F. Jonea o
Water Rith:u Specﬂist.

cas city of Madigon

-;f.~ Plerre, 'S, DaKe commannmonaa- August. 12...., 1988
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Water Rights Specianet L e ‘
. South Dakota‘ Water Resources Commlsqion S
W ~ ‘State Offi(.e Building ™ . ., SR S
’ ‘ Pierr Outh Dakota 37')01 e L

o BurtonF Jomes .V S S “
e ] ) L ‘

Dear Mr. Jones:* o ol ey
op R ' U L] R Caee o : S

:;:1!

. o 4.« it s

B ity,of Madr-‘on 1s mterested in smkmq a new woll t0r9 ;deé,o _,

S vem,- n‘thp present source' pr vided ‘for in watex rwght No, 74"7‘3. i

" “Thlb sﬂe”would be at.the same lqratlon de’ 'rLbed in apuhqaaon N

1463 3 but at the2u0 foot depth rather'than at 50 f.ee“‘ T s’/bavinq 3

_ th1s pomt last fa‘l ivdicated a poténtlally good q’upply at hlat depth’

. c Our presently pumped Shallow well’ f1eld is bemg minec} »everd avd"

- yithe exploration for construction of,A and’ mping’wa*er fron: an other
- shallow well fiald to’ the treatment plantus nog pres ently Iecbl‘)l?

Vfrom an e ‘onomlcal as’well as'a time stcjﬂndpomt, Ny f?; '

,vly'

P 3 ey

Bron is’y ﬂether or’‘not our’ mmal* reﬂe”vatiop? of. 11 11 cfs
AT V(‘i\ly L(sage anphec-: to-a source; at 2.60’18‘-“‘. or, pnly to’the Shahow e
outw sh arca; un,the water.right: .nap '656-4 “Enc)osed is dn abphca- R
~tionfor permibsmn "to anproprmte water from ‘.ib\giemor *sourr* SV R T

 May I hear from youh,ooud as-to the Wsaler Résourccs pohcy covcern- ’ B L

ing water rights of over lymg ;ther and their C e.(ns:un on this upo- By B e
: hc,,aon. . e a;w L g A A

¥ ol R

X P ' Ve‘ty truly yoilrs, L

AW . by \ ) o o e




‘Dear Mr. Jones: : ' o J

P, O, BOX 1H

‘&q%\ MADISOM, SOUTH DAKOTA 57012
5 \ T

PHOMNE 256.4586

f’a‘rﬂ" Z/ — _

/ of MADISON SOUTH DAKOTA

Tuly 8, 1068 7 .

‘Franeis E. Brink, City Engineer
. City Hall
' ",  Madison, South Dakota 57042

Mr Burton F. Jones ,
Watel Rights Specialist |
South’ Dakota Water Resources Commlcsmn K |

State Office Buildin Co G148 s
Pierre, South Dako?a 57501 : [\ F '6\575’71

fir] S DRI ———

CETATEWATED .t“‘"C *
Re Recent Weli Constructmn, Madiuon, .Jouth Dakota ' pr 25 LOUTH LA

aaaaaa

Thele seems to h.:.ve boen a mix- up in’ water dppropmatlon permlts for
Madison 'during the past year of crash. programming for additional water

‘supplies. I will attempt to reconstruct the pr ocedure from this end and

perhaps you can get your nle completed on our apphcatmns

In O\,tober 1967 or about Machson subrmtted an apphcatlon for permla‘smn

‘to appro;‘mate water for municipal supplies, "Permit No. 1453-3, relating

to City Well #9, The location was 350" 8. W. "of center of Sec. 8 106-52,
Lake County at the 50' depth. This was a large diameter shallow well,.
comp-pted that fall and is presently pumping about 450 gpm.

~ On Fnbrual y 8, 1968 I had wrnten corr espondence with. your office con- i

cerning the legahty of our going deeper for water and at that time an applica-
tion for permission to do so was qubxmtted This was for Well #19, con-

4 Structed at approximately the same location as Well #9 but to a depth of 260",
It was originally estimated that Well #10 would produce 600 gpm and the

application included this amount. As construction proceeded, sand samples
were.analyzed and a more realistic figure for volume was established as

300 gpm at 75' drawdown. Therefore, two wells were constructed at this

lower depth about 700' apar t'ind a total pumping rate of 600 gpm was established

“for two wells, Well #10 and Well #11.
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If yo have followed the chronology above you can probably .Jee ‘that &omewl;er
along}\@he line there was a mic:understanding that we did not complete #9; at
.least that is what my correspoéndence and discussion with Mr. Driscoll would
mdlcate. In realitv, thren wells were c'onsr.“ucted and are now all pumping.

Perhaps it would be best for us te resub*nit the applicatlon for #10 and #11
and you proceed with #0 as fipished. If this is satisfactory with ydh, please
sead me several of Form 2 and Form 2A and T wﬂl get these back to you as
vsoon as possﬂ)le. i~
o ; ii
Sorry for the mconvemence and delay.y Weter is an nluswe zubject at best
even without paper work. Weswant to cooperate on it though - we may:need
all the help we can get scmeday.
oy N,

Very truly g,our
/ \ } / .:"19-;»«

._-.4’\ .—‘,‘ L"-*:

I"ranc:s E. Brmk

f‘lty Engmeer R,
: “ ZAEA\\
/. i/

N
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Torm 2 /f \APPLICATIUN I."OR PERMI’I‘
TO Avﬁpﬁopmmn 'WATER WITHIN THE STATE
i OI" SOUTH' DAKOTA
3 L
11, CITY OI‘ MADLSON\\ v ; T o
P. 0. Box 111 AR Madlson Lake South Dakota W/
I MUNI(‘IPAL (‘ORI—‘ORATION ' N
" (a)’ City of Madison, Soui Dakota .
' . (’J)}}
L),
) o
e, @ Mayor & Four Commissioners . L
1T ) ! : v
' @ ey e E
(o) L (¢) Other sources $35, 000. 0C'
o L@
“2 FUTURE SUPPLY , '
3. 600 gpm ., ' 1 35 Cf': :
4, Seetmh-e"?"i N”R‘S‘ZW”:rreasurednfrm“tﬁe“éurgf
Bake'ecunty'ﬁomh'ﬁ'ﬁ(ﬁta GRoVME
5. b ‘Approximatelj 350’ S, W. of the cuntel of Sec.8- 10(3 52 L
6. W I»muary 1 ’ch1 sugh December 31
7. I e N ‘
) :a £ ' ;‘ = : sl
b City hmlts of ,\,Lty of Madlson, I\!Iadlson, : uauth D‘Eikot‘l ,
Wr—«smployzieanall»Mumemal—pﬁ”ﬂ&b*ges- =@ 7o
g Maézson—..Seum.Damta i
II o 1
: . a All mumupal purposes, Madlson, South Dakota
. 8y i
\9' x
10, o 1
a1 \- o
19, .. Madison Daily Leader, Madison South Dakota
L ke ‘
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Mr. Francis E.,Brink Engineer v
city of Madison )
. Madibon, SOutk Dakota 57042
X _.’\““H_‘ 4\-‘ .
o Dear M. Brinka . Lo SR
Ay ! - '\_ﬂ“ ’ . [ . i o
Per;ygur’xetter of July 8, we are enc1051ng Forms 2 and 2n
for your use. . 3 ( : G
f i' o ,i,;x i /() - :
W8118 #10 and #11 can both be included on one application.
18 Mou wish, we can- spot the wells on the map submitted
‘ “ with your future use withdrawal, and it will not be nemtessary
i for Jou to submit a new map.
‘ Should you have further duestions, feel free to contaLt\this
- office. . s
Sinéerely, '
y \ ;:Wéﬁmf
_ BURTON F. JONEB ' - .~ .
ks ,;Water Righte Soediusxsu
. ‘ﬁl { '
e ﬁL\ ‘
I .}:f\ Form 2  (6)
o " Yorm 2A (6)
i o

o

o e S
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Form xo.jit.‘y ) | .‘, “ '//' %F ﬂ\{?z{jﬂ :

i v o
g ' .
, Water Division No. 3. ...... b’e.s.f.ogf.[("\‘?ﬁé Dlstrlct CTATT “;‘»TCQ RESOU'CES f'ﬂ ol
oo T, Ut

Notxce oi ’Apphcahon of Wa\er to Beneficial qu
y,

4 H
(This blank m\tst be ﬁlled out by hnlder of i ermlt and forwarded to .he State Watel\netources Commlrplon at -
. least sixty days be.'ore the time, sct for appllca'lon of water.)

—— T

®. 0y Ml . M -1945;*.’.&4-,5.0&Ln'.l.-./)_azg.o.?:.*l-- ”
(Date)-__l.\.).t‘.tz--.ls _1-9.41..6.-- — il
\ . : N "‘" : .
'IO THE STATE \VA.TFR 1 QSOURCES COMMISSION OF SOU'I'H DAKOTA PIERRE'
B _7_ ,L{(
DEAR STRS: Not/éa is hereby given thut on the —e...fsdo llo . day of . Anues b .
19. G:...-,, at s .{ ADISoN) ! County of L. 1.5 € : State of South Dakota
, ,: R ) . “ u*
before ——- nroot will be submitted of the appllcatlon to beneﬁclal use
., (Examinlng Enqtneer or Ofﬁcer) . _ .
. — o 11 ;
of Lo 3"3 i%-.- Cubic feet per second of. the waters of __.._.(:_\11.:*1 ul.({ \A‘n "’."._V._. k X

T

o~

heretofére issued by the \VateE'Resoﬁrces Commisslor.‘ of South Dakotn.

1, ‘g, : TR 3
1L The name and po;tofﬂce nddresa of the person or corporat‘on holding’ =atd permit are- -_CL TH oL

,M_g_m_sp_; (‘Sou i D;?rm e /) O ///_ ___________
‘.““' ' ik
i ‘ : ‘ , i X b , ‘ ;

[
l
i

2, . The use to which sald water has been npplied iq-‘_.é:lu.ul (-Lé‘z‘lz. NERYL

<

(8 S 7% ¥

. 1 : I Vi,
o o o 1 )

| "‘“"“"“X '''''' T e - T

3. The amount applied to beneficlal use s .2z 390 e s . o ____;.:.

i - ;

4 The place where sald water is used is (if for irrigatlon gii'e full and accur..te descr!pllon of the' lan:is ir-
r]gated) _____ C _’._7:'{_-_L‘F.--.A’/L._‘Q/.zﬁA).----. .................... ‘ :l-- e
RS it L SR —
e U AL | SO e eenns e amaan eeameeeennnes .

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

o’
6. The right to take the \valel trom sitch works is based upon permit No .--./.{?:.é"..»f:-z .....
7. The source o'f supply from which 'u‘ch water is divorted Is '-(:*.*.—’.Qliﬂ.’.l)--_, (..,12-’..5.-43 .................
8. The date of priority which said user is nrepm\:«l to establish is ___-A’!’.L'_---.L./ QAQ .................
i

(Sig

N cm Congomern
|

’I)"Oc((q en, Sou.rl (/nlp(ﬁh

Permit No-_./..é.'.é’.f".:.s.- S , [ I\GV 7 1%(:1 5

Lot
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Water Divislon No. 9.)-.-_616 S.tot'x ﬁ.& NER . water District

CVITER TESYURCES COny I

. NOTICE OF CC)MPLE ION OF womci‘. 1 ST RO,

This Nnuk must bo filled out by the belder of permit and forwarded to the !‘xtcntl\'o Oulccr lt least 60 days belore (he time set
. for completion of works

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

: \ ' ; (Date) /.f/.qy_-_(_ L2¢E..

. “; L2 25t ettt
TO TIIE STATD WATER RL‘SOURCES CO\I\I[S SION
OF SOUTH DAKOTA PIDRRE

.....

DLAR SIRS Notice is hereby glv. en of the completion of the works for the dlveraion of —— -:_j:_i.': .....

' ................................ o it per second of the walers of the state from 61’!!9_/’_:! lUtJo r
mrou;h the __f\lxuusu’.tz.’.--_lﬁn-ﬁr.__-.’.V"x- angnd /)/ﬂ nf 4 SO et
for _---AL’_LA_\L\. 4’0..’.----[‘:‘!&2‘6(.--5_«: OPIL e -- purposes

_ e L. in accordance \;'lth the terms and con- -

dltion:v, of a certain permlt heretofore Iasugd by ‘:x V?:tar Resources Cor;{:nlssilén of the Sta!e of South Dakom ‘ b

1. "‘The name of the person or corporation' holdirz\; sald permlt ia -QJ.’E!.-QE-A’.-:)PJ.S.QA/ ,‘-_.53212{.'!-_, ,““
Y)v.mr.r} R --J!..H !‘ ——-- ‘ B |

: --_-\w
b a

2.-:The postofﬂce nddre s of such person or%the plncs of bus!ness of such corporation is [ 0 A /memw

: Co;i;lty of --.I:-HA.L !‘ ‘ “ vStatgi of SO L.cH Dorers. ... /i _
3. The numbex of such’ permlt 15 .'.-J-li and the date get {pr the completion of such work is N
...... Neveissace ----.1.--_--.2___--__--------- et L ‘
; i ¥ it
4, Sald water to be used for ... i APl WATen Susfy . purposes.

i
§

R b. Said works of diversion will be fully com'pleteci 3}1 the date set for " 1ch compleﬁbn, and the amount of

.y
Lt L

I ) 3 )
_ water which sald works are capable of conductlné' to the place of intended use, in accordance with the plans ac-
i

companylng the application for such permlt is -..-----_l‘-_n--é..g:—?: ................... cubic feet .per secot.d.
1 ¥ ) '\
6. The amount of land for whlch sald water L; available i5 cvrnncecauunos e ——m—————eaaeane acres,
i
particularly described as follows: ..... . Cozer ok c Al ('.A.) ........................................
I hereby certify that the facts set forth in the above notice are true.
J ;

A 7 (X 5 g o TN
Pity udltor

TR

't () % (Slgnamrn of Owers) ./V/ /
[ﬁttegk‘ ..a, :’ /‘7 -----------------
t

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



Forsy 17.

Permit No. ._._._.1_(_’9.{‘_:3_._.

SIOUX RIVER

Water Division Water District

REPOAT OF EXAMINATION OF WORKS
AND/OR APPLICATION OF WATER TO BENEFICIAL USE

T0: Water Resources Conmission, State Otfice Buildirg No. 2, Pierre. South Dakota 57501

! have this day made a thorough exarination of the water use system constructed by the City of
Madison Madison, South Dakota
of holder—
of Permit No..ﬂlr_"_, hearin, date of priority of November 10 19 60
L. L 1.35 round water
authorizing the diversion of """ cu. tt. per second uf the waters of — &
for municipal purposes, in sake County.

| have to report on the conditicn of the same as fullows'
The Water Use System consists of,

A. Works used to divert the water:
Well No. 10 Well No. il.

257 ft. deep 250 ft. deep
8 inch casing. 8 inch setting 8 inch caring,

8 inca screen
232" setting - 4" dro ipe
P pip

218' setting - 4" drop pipe
B. Works used ta transport water to place of use,

€ix inch and smaller main distribution system

C. Warks used to apply water to beneficial use.

Residential and commercial outlets

. . very good
The systen is in the following cendition: ery &

from center of Section 8, T106N, R52W, No. 10, 300 ft.

The ooint cf diversion is located
south, 175 ft. west. No. 11, 600 ft. south, 500 ft. west

1.22
The works are capable of diverting and conveying to the place of use

municipal purposes

cu. ft. per second of water which is to be used for

. : structed
Water has been put to beneticial use to the maximum extent as follows: the two wells were constr

in 1968 and have been usecd for municipal purposes as indicated since.

xnmuunmmxﬂwmzxmsmnkunax

April 20, 1970
Date—

}
A
‘\C, L'M’T( lL/ ,zu—uf/
(Signature)
DONALD DRISCOLL, Duputy Chief Engineer
Water Resources Commission
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AN EVALUATION OF THE POTENTIAL
OF LAND APPLICATION BY IRRIG? 10N
FOR MUNICIPAL EFFLULNT
AT
MADISDI, SOUTH DAKOTA

by

3.D. Department of Agriculture

Division of Conservation

April, 1979



INTRODUCTION

First of all, in dealing with the treatment and disposal of munici-

pal effluent by irrigation, considerations must be dealt with which main-

tain production of the land indetinitely without deterioration of its
potential. These considerations are used in all studies of soil/water
compatibility repardless of where the water comes from, Certain other
considerations may be necessary when studying effluent application to
the land such as the eifects of toxic heavy metals and/or the cffects
of large applications of water per year. However, as long as alterna-
tives are available for the disposal of the effluent, this alternative
must be looked at from an agricultural and agronomic point of view.

1f disposing of municipal waste waters is compatible with the land to
which it is applied and needed, then two problems are solved with one
solutiru. However, if the two are not compatible and "disposing of the
effluent" overshadows the agricultural consideration, the problems will

jusc be multiplied.

The paramcters to look at in making an evaluation of the suitability

of this effluent for irrigation are:
1. The soil--its parent material, substratum, internal drainage,
acreage
2. The water — zalt content, sodium content, heavy metals, quantit
3. The climate - how much precipitation, when does it come; tem-
peratures
4. The crops - management practices, type of agriculture

1



After these and ocher physical factors are researvched, an intelligent
decision can be made which determines whether the land can sustain con-

tinuous irrigation.

SOIL INFORMATIOX

There are many varied soils in the areas under consideration for
irrigation in the Madison area. Unfortunately, the pattern and kinds
of soils are very similar tucoughout the five-mile radius of !adison.
Consequently, the area which will be considered is somewhat adjacent
to the city's lagoon, and the legal descriptions are Sections 9, 10,
11, 14, 15, 16, 18, 19, T106H, R52W and Sections 13, 24, T100N, R33W.
See Appendix A.

Thz types of soil series have been classified into the following
categories of suitability for irrigation with this water with their

intake rate in inches per hour.

Good Fair Marginal Poor
Dermpster s1(0.5) Graceville sicl(.5) Lthan loam(.3) Eauville sicl(kS)
Enet loam(0.5) tentwvorth sicl(.5)  Egan sicl(.3) Worthing sicl(}8)
Henkin loanm(1.3) Houdek loam(.3) Prosper loam(.5) Tetonka si1(5)
Delnont loam(l.G) Viborg sicl(.5) Lamo sicl(NS)

Beadle cl(.3) Radus sicl(lS)

Whitewood sicl(lS)
Talwo loan (stgep)(xs)
Stickney eicl(.1)
Sinai sic(.1)
NS = Not suited
The extent of these scils is appreximately 25% poor soils, 39% mar-
ginal soils, 25% fair soils, and 11% good soils of the 10 sections under
consideration. The pattern is about what is normal for most of Lake
County. The undulating topography insists upon depressions, drainage-

ways, and low grounds along with the uplands, toeslopes, and terraces.

2



Consequently, the areas are very intermingled and intertwined. The poor
soils are defined as low lying soils formed in clayey alluvium or lacus-—
trine clay over glacial till or rand and gravel. 1Included in this cate-

gory are the Talio soils which are steep soils with a thin mantle over-

"lying sand and gravel. The marginal soils are defined as those soils in

lowar lying positions or slopes which have silty clay loam, clay loam,
or clayey subsoils which limit permeability. These soils are limited to
wiaters of low salinity and low sodium,

The fair soils are defined as those soils on an upland position
and those soils with gravel subsoils at 40-70". These soils have formed
in a thick mantle of silty material over glacial till or sand and gravel.
These soils are generally suited to low-medium salinity waters and low
sodium.

The good soils are defined as well-drained, silty soils moderately
deep over sand and gravel. These soils are suited to medium salinity
and low-medium sodium waters. Higher salinity waters may be used if
extra water is applied for leaching purposes.

As can be seen from Appendix A, the pattern of soils in the area
of concern is limited to the number of areas which can accommodate a
center pivot irrigation systen of substantial acreage. Even in the few
areas which can accormodate such a system, boundary lines of ownership
may be a problem. The pink shaded areas are those soils which are clas-
sified as "not suited for surface irrigation" by the Soil Conservation

Service.

WATER QUALITY

The water quality datawhlch includes the irrigation parameters

3



needed to make an assessment of the suitability of Madison's stabiliza-
tion pond effluent for irrigation seems to he very minimal. In fact, the
only data obtained is in a report by Odens (3) in assessing lagoon effluents
for irrigation. Samples of efiluent on nuuerous stabilization ponds

were collecced during the summer months of 1975 to determine their
suitability for irrigation. In view of the limited data, the South Dakota
Departiment of Agriculture requestad a sample of the effluent be taken

to substantiate these values. Mr. Dale Carlson, Superintendent of the
Waste Water Treatment Plant at Hadison agreed to collect a sample of

the effluent being discharged and seat the sample to the Water Quality
Lab, SDsU, Brookings, S.D. The results of this analyses aad *he 1975
analyses are stzted below and in Appendix B.

MADISOXN, S.D. WASTE WATER LAGOON FFFLUENT QUALLTY

Analysis July 15, 1975 Aug. 5, 1975 March 19, 1979
Electrical conductivity 2792 2655 2391

{(pymhos/cm @ 25°C)

Cations (me/l)

Na 13.91 13.57 12.96
Ca + Mg 12.80 12.40 11.55
K 0.12 0.11 0.52

Anic. s (ne/l)

€03 2.48 0 0
HCO 0.80 3.50 3.12
NO4 0.02 0.01 0.15

SAR 5.50 5.45 5.40

Adjusted SAR i2.85 12.83 12.30

The main parameters to look at in these analyses are the Electrical
Conductivity (EC) or total salt load, and percent sodium. The analyses

show 2655 and 2792 umhos/em for salinity and 52 and 52.3% of the catiouns
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are sodium. Appendix C gives the standards which are being used by the
gtate Conservation Commission for assessiung 5.D. waters for jrrigation.
For the "good" soils, the maximum limit for salinity is 2200 pmhos/cm con-
sidering the frost-free rainfall of 18". The "poor" soils have a max imum

limit ranging from 1300-1800 pumhos/cm.

Salt Hazard

Total salts cause a reduced availability of the amount of water
which is in storage. The ability of a plant to take up water is depen—
dent upon a gradient which pulls water from the soil. As salt levels
are increased in a solution, the amount of cnergy neceded to separate
pure water from the salt increases. The plant will be stressed in an
sffort to take up the water. Therafore, the plant suffers from the lack
of sufficient water to maintain high yielids.

The EC of the two samples from Madisen's effluent are 2655 and 2792
pmhos/cm at 25°C. Thaese both fall into the very high salinity category
as shown in red on the chart adapted from the Agricultural Handbook 00,
(5) in AppendixE. However, if high pressure center pivot irrigation
systems are utilized for application, evaporation losses of the water
betwveen the time the water leaves the nozzle and the time it reaches the
crop varies from 5-30% (6).

1f the evaporation losses averaged 107% over the irrigation secason,
then the amount of water is reduced by 10% but the salts are not. Thus,
there is a concentrating effeet before it gets into the roet zone. Reiner
than using 2655 and 2792 umhos/cm water, it is 2655/ .90 = 2952 umhos/cm
and 2792/.90 = 3100 ymhos/cm. This is why gravity and flood methods
of watev application arc more advantageous than spriankler methods in

5



dealing with marginal quality waters for irrigation. 1n addition to

this, any quantity of water to be disposed of would be reduced by 10%.

Sodium Nazard
The sodlium hazard causes a lack of water to the plant just as total
salinity does, only for a different reason. The sodium in the water, if
available in sufficient quantity, reduces permeabilities in soils thereby
reducing the amount of water placed in storage, in turn causing a shortage
of water to the plant. The sodium hazard is calculated by the Adjusted
Sodium Adsorption Ratio. This ratio is a measure of the tendency of soil
colloids to accumulate sodjum ions taking into consideration the effect
of carbonate and bicarbonate precipitation of calcium and magnesium. This

ratio is calculated by the following equation:

Adj. SAR = _Na
Catiig
2

[1+(8. 4-pH,]

Ca, Mg, and Na are expressed in milliequivalents per liter.

pHe is a theovetical, calculated pH of the irrigation water in
equilibrium with calciun carbonate.

The adjusted SAR of the Madison waste water is 12.8. This valuve
very closely correlates with the exchangeable sodium percentage (ESP)*
of 12.8 on the soil surface. According to Rhoades and Merrill (4) "for
soil related sodicity considerations, ECjy, [electrical conductivity irri-
gatien vater] and SAR, [adjusted sodium adsorption ratio] are reconmended
to use to assess the likelihood of significant permeability reductions
for a soil ¢f given EC-ESP (or SAR) tolcurances". Hewever, field data

gathered by the §.D. Department »f Agriculture for the past two years

XESP-~the percent of soldium ious compared to allocations which occupy
exchanpe sites In solls.
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indicate that .7 times the adjusted SAR may represent a better ESP of

the soil surface for S.D. soils. Some soils may have the ability to
buffer the sodium affect more than others due to the lime content, organic
matter and different mincralogy. 3ince the data are linited, a separate
determination of the effects of sodium on ecach soil type cannot be made

to date. 1f the ESP of the soil surface eventually reacked 9% (12.8 x .7)
management problems could very likely develop. Cases in S.D. have chown
that soils whichk have reached 9-10% ESP due to irrigation with sodic water
have become difficult to work. Hard clods and poor tilth have resulted

in poor seed beds and poor germination. A soil classified as a sodic or
alkali soil is one with an'ESP of 15% or more.

A more hazardous sodic problem may develop below the surface as the
sodium concentration increases with depth. This is controlled mostly by
the leaching fraction which in turn is limited by the hydraulic conductivity
of the subsoil. If soil amendments are used to improve permcabilities
as sodium problems develop, the amounts to apply and the time recommended
to counteract the sodium problem would depend on the depth to the most
affected layer, the amount of sodium to remove, and the contact time be-

tween the amendment and the soil.

Specific Ton Toxicity

The high levels of chloride in this water (12.32 milliequivalents
per liter) may cause severe leaf burn on some crops when using sprinkier
irrigation due to the concentrating effect of water evaporating from leaf
surfaces. Crops which are more tolerant of this effect must be chosen to

reduce a problem of this nature.



CLIMATIC FACTORS

Frecipitation

The average yearly precipitation and temperature records for the
years 1967-1978 for the Madison Research Farm and Ventworth are presented
in Appendix D. Wentworth weather station is closer to the area under
consideration and the records show that the average annual precipitation
for that period is 22.09 inches. The average annual precipitation for
the period 1941-1970 shows 24.34" (2). The average growing season pre-
cipitations (April through September) are 15.52" for '67-'78 and 18.61"
for '41~'70. When considering disposing of effluent on the land the
average annual yrecipitation received (22") is used in calculations.

A safety factor should also be included in the design calculations to
accommodate the wet years as well as the average. Lf the additioaal
precipitation received in wet years falls during the growing season,
consideration should be given to the reduction of the total amount of
water to apply. This total amount will have to be lost due to runoff,
evapotranspiration, or deep percolation.

The mean temperatures by months are also listed in Appendix D.

Using the nmean daily temperature of 32°F or greater as a basis for deter-
mining the number of days when waste water can be applied may be satis-
factory for rapid infiltration-percolation systems but is not valid when
considering irrigation. Usually the months of March, April, and May are
perivds of dealing with snow melt and spring precipitation. Farmers often
have difficulty in planting crops during this time froue. In addition to
this, cvapotranspiration rates are very low. uwonsequently, thiz weuld

hardly be a time period when a farmer would be willing to add 3" of water
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per week. There may be occasions when water iz used to germinate crops
and this could even t: common practice if rainfall is not available.
However, the overall irrigation regime should coincide with the con-
sumptive use pattern of the crop as shown in Figure 1. The irrigation
should start with amounts which keep the soil profile near field capacity
but not saturated. As ET rates increcase, the amounts to apply increase.
The area under the curve equals the total amount of water used in ET.

For corn the total is approximately 21" from April 30th through Septem-
ber 16 and for alfalfa the total is 28" from April 9th through September
30ta (1) for the area in question. The pattern of applicaticn, therefore,
should increase slowly to a peak ‘and then taper off toward the end of

the season. Consequently, the application period should not exceed 125
davs. This would be an operaticnal period of June 1 through October 3.
Consideration should also be given to times when field operations are
necessary. Applications should cease for a period of time prior to these
operations to prevent adverse effects on the crop, tne land, and the

farmer.

AGRONOMIC CONSIDERATIONS

Crop Suitability

The crop or crops to be used in this land application should be
chosen carefully to tolerate the possible toxic effects of the water.
In this cise, the total salt co. ~nt of the water ir very high. Conse-
quently, salt tolerant crops must b2 selected which cen still maintain
satisfactory production. Below arc listed some crops and grasses with

their colerance levels,
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% Yicld Reduction Possible

Crop 07 (Threshold) 25% Max (1007)
Barley 8000 13,000 28,000
Wheat 6000 9,500 20,000
Soybean 5000 6,200 10,000
Coxn 1700 3,800 10,000
Tall whect grass 7500 13, 300 31,500
Tall {escue 3900 8,600 23,000
Reed canary grase 4500 - 20,000
Alfalfa 2000 5,400 15,500

Figure 2. Yield decrement to be expected due to salinity of irrigation
water using surface irrigation. Values are salinity of satura-
tion extract (soil) in pmhos/cm. [Adapted from data reported
by Maas and Hoffman (in press), Bernstein (1964), and Univer-
sity of California Committee of Consultants].

The EC of Hadison's waste water would be about 2900 if high pressure
sprinkler systens were used and salinity progressively increases with
depth depending upon the amounts of rainfall received during the applica-
tion periods. As can be seen from the chart, corn and, to some extent,
alfalfa are not very salt tolerant. Since the threshold salinity value
for both crops is below the conductivity value of the water, yield reduc-

tions can be assured if these crops ave chosen. The salinity level at

lower depths will increase and only the rate of accumulation is dependent

upon what leaching fraction is used and the amount of rainfall received.

Management Practices

in daaiing with management of the land a number of factors should
be conside;cd. The crop or crops should:

1. have a high water vptake requirement

2. be able to take up the amounts of nitrogen and phosphorus in
the water for the land area required

3. require minimal field operations

4. help to increase intake rates yet naintain stability for con-
tinuous move jrrigation systems
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5. help to keep erosion to a minimum {f slopes exceed 27

6. require a fairly low level of intensity for management

¥. have a tolerance to the salt levels expected in the soil 5

8. be somewhat tolerant of specific ion toxicity by foliar absorption.
some of these vonsiderations may have to be sacrificed for the sake of
others. However, 4, 5, 7 and 8 arc very important in maintaining the

soil and adequate crop production.

Hydraulic Loading

In detcrmining a figure for the amount of water to apply to the
land and yet maintain good crop production, a goad estimate must be made
of the ET, runoff (i7 any will be tolerated), and deep percolatiecn.
These are the only means of disposing of the water once it is applied.

.

Hopefully the oaly runoff will be lost in the spring due to snow
melt. This may be 2-4" depending upon how full the profile is when the
melt occurs. If the profile is full, the beneficial dilution of natural
precipitation is lost fto runoff which in turn may causc an arosion
problem. If alfalfa is used as a crop, the ET for that crop in the
Madison area will be approximately 28-30" (the area under the curve,
Figure 1) from April 9th through September 30th.

The amount of leaching which the soils under consideraticn can
permit is variable. The soils classified as "good soils" may be able to
allow a maximum of .3-.4 as a leaching fraction* if a water table does not
develop. The "fair soils" may allow a .2-.3 Jeaching fraction with souwe
variations in the scils within this category. The marginal soils may
permit ieaching fractions of .1-.Z2 and wmay reach .25 if tile drains are

installed to relieve water table problems. The poor soils should be

*Leaching fraction is the ratio of the amount of water lost as

drainage water to tae total amount of water applied.
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avoided altogether in cousidering irrigation even with tile drains.
Their reduced permeabilities at Jower depths would cause eventual salt
accumulations.
Consequently, with maximum leaching fractions ET rates, and runoff
known, the amount of water to apply can be calculated.
Amount in = Amount out
Precipitation + irrigation water = ET + runoff + drainage
ET = 39", (alfalfa) runoff is assumed to be 4", and precipitation is 22"
S22 4+ 1W = 30" + 4" + drainage
IW = 12" + drainage
brainage is calculated as .3 (reasonable LF) times the amount of water
received by the land, or IW + Preeip. Then,
W = 12" + . 3(1w+22")
or
W - J3(IW) = 12 + 6.6
= 27"
1f an average of 107 of this water is lost to cvaporation by sprinkler
application then this figure can be increased to
27/.9 = 30"
This calculation was based on all the soils having a LF of .3. However
cnly the "good and fair soils'will be able to maintain this LF. The
figure of 30" will be used as the number of inches of irrigation water
to apply annually. Tweuty inches annually was the figure arrived at
for disposing of the effluent from the lagoon at Mitchell, S.D. The
total amount of water which the land will receive in a year will average

52" and will approach 60" in wet years.
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L.AND REQUIREMENTS

Irrigation
The area required to dispose of 30" annually at a design rate oi
one million gallons per day (HGD) or 2 MGD (future use) is given below.
3.067 acre-feer x 1.0 MGD x 365 days

1l million gal.
30"/12

448 acres

3.067 acre-feet x 2.0 MGD x 365 days
1 millicn gal.
3¢'"/12

896 acres

Land area required for 30" per year is approximately 450 acres for 1 MGD

and 900 acres for 2 MGD.

Storage Regquirement

Using a 125 day operational period of application of waste water,
the land area required would be the amount of flow per day into the iagoon

times the number of days needed for stor-ze, or 240 days.

3.067 acre-feet x 1.0 MGD x 240 days
1 million gal.

736 acre-feet

1

3.067 acre-feet x 2.0 MGD x 240 days
1 million gal.

1472 acre-feet

If a storage pond were 10' deep this would require 74 acres for 1 NGD

and 148 acres for 2 MGD.

RECOMMERNDATLON

In view of the facts presented in this report, land application
by irrigation of the effluent from the city of Madison, S$.D. is not a
viable alternative for the reasous as summarized.

1. The suitable land arca required for proper Jdisposal ol the
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water by lrrigation is not available in the areas under con-
sideration. The good and fair soils in close proximity to the
lagoon amount to, at the most, 300 acres. In addition, of this
300 acre are~, only approximately 160-200 acres would be
suitable for center pivot irrigation depending upon whether the
corners were watered. This would haveto be done with 3-4 dif-
ferent systems.

if some of the marginal soils are irrigated with this water,

the combination of slope (»2%) and reduced permeabilities would
almost assuredly causc runoff and eventual salinity increases.
Crops in the low lying areas would suffer or die due to reduced
aeration caused by pounding runoff waters. When the soil pro-
file is at field capacity, the application of more water will
create a magnified effect of what has become evident on these
soils in wet years. Almost twice as much water as has ever
been received in this area must be dealt with.
If tile drains are instalied to alleviate some of these problems,
an additional problem of trying to dispose of the drainage water,
which would be 4 times as salty as the input water, is creuted.
In addition, the cost of installing tile drains would probably

more than double the cost of the irrigation proiect.
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APPERDIX A
SOIL LEGEKD

The firat coptal lerter _ the ntial ere frbe g0l nome. Loavconnd capival terrer,
A B, C D, F, o Foatows the stije. Symbols oot oy e tetrgr are trose of
neorly Tevel sarls. A bingl nurker, 2, in the synbcl v decatey an ended scil,

SYMBOL NAVE

fia Badus ailty cloy loom

Be Blaltie silty clay Iocm

BdA frezile cloy luam, Qto 2 rercers sicpes

B4B Beodle ¢luy loum, 210 6 jercert siojes

84C Becdle clay loor, 610 @ percer? s'opes

CeA Clarno loam, D10 2 gercent sliges

CoBl Clorna toam, 2tc G rerce~t sl en

Cal. Clerae loam, &40 G jercent slopes

Ce8 Clotho-Erhan ligms, 210 6 percent si es

Ce™ Cloran Ethga fia™s, 610 Fperce-t sisies

CeD Clarna Lrhan foems, 900 16 percent shqes

Da Davis ko~

DeB Detmont.Talms tcans, 215 6 gertent sicres

Del Delmont-Tglma loans, 610 9 percent slges

UnA Ce~gater ailt tozm, Oto 2 perzert slopes .
OB Dempsrer aclt toam, 210 6 percent slepes

DeC Cempyer-Delriorr complex, 610 9 rercens sicpes

EaC } Eqan sty etyy loom, 6 tc 9 percent slepes

tta Eqan-Beadle comples. 010 2 percent slores

[3:) Egan-Beadin complen, 210 6 percent sleges

EbC Eqan-Beadle complen, 610 9 peccent alcpey

Ee') Egan-Lthon cenples, 2 10 6 porcent stopes

€eC2 £gun-Ethan complen 6t @ percent vicrws, eroded
€gqa €gan-Vitoryg selty clay foams, Oto I percent slcies
(431} Eqan-Viertworth silty cliy toams, 210 & percert slopey
EnA Eret loam, 010 2 percent slopes

Eof Etrar-Bents foory, 21 10 40 rercent alojes

[ 313 EthanClorac toams, 14 to 2V peccect alcges

EsE Erhan-Clorrs stony carelex, £ 10 25 percent slapes
[X]s] Ethan-Duvis stcay covgles, 310 2! gercent slopes
G- Groceville silty clay loom

Me A Herdin loar, 0 tc 3 percent steres

tHeBl Henkin loam, 310 § gercent sl pes

HLB Hewdek loar, 210 & cerzert sicpes

HpA Moue h-Prosper toams, Oto Jgmecery slopes

Le Lamo it y tloy loam

uaB Moody-Huy conglen, 2t drercent slojes

MA Moady-Trent silty cloy loams, Qto 2 percent sivnes
NeC Mora-Crofton silt Ing=s, & 10 9 percent sioges

A Brosper laam, C 1o 2 percent slcces

Rn Rauville s:lty cloy leam

Sa Sandy lole tecches

ScA Sinal sitty tlay, Ot 2 tercet sleres

dn Sinal silty cloy loar, 710 6 percent slnpay

StA Stickney-Teronka comptlar, Oto 2 percent sluies *
1d¢ Talmo-Detacrt taars, 6 to 21 percent sloges

Te Tetonka s1l* leum

VbA Vibaey 51ty ctay laam, & 0 2 percent thqes

3B Vitorg-Egan sty eloy loars, 210 & cetcent sleges
Vo Voi3a ¢ 'vy cloy team

VieA Werntwierthfg1n e 11y clay bcamy, 000 7 gercent sloges
Wh Whitewod 3t clay boem

Wo Warthing 911ty cloy foom

Figure 3. Sofls lepend for Fipures 1 and 2.



REPORT OF ANALYSIS

APPENDLIX B

Wwater Quahty Laboratory
Water Resources Reszarch Institute
South Dakota State University
Brookings, South Dakota §7007

Submined by: C1y of. ladison .

Address....... ...,Mad-is.ony SD . 57042 o

DaeRecd  March 19, 1979 ..

Sample No. ... 79-219 o
Identification . ‘-'mste\'.xtertreatmenb .

Calcium (Ca)

Magnesium (My)

Sodivm (Na)

Potassium (K)

Sulfate {SO»)

Nitrate (as N)

Chloride (Cl)

Bicarbonate (HCOx)
Carbonate (COn)

iron (Fe)

Fluoride (F)

Hardness (EDTA as CaCOv)
Alkalinity (Mcthy! Orange)
Alkalinity (Phenolphthalein)
Electrical Conductivity
Sodium Adsorption Ratio
Sadium

Residual sodium carbonate
ptl

Others:

*ppm==parts per million
**me/l=millequivalents per liter

WATER ANALYSIS

149  ppm* 7.45  me/l*

50  ppm 4,10 me/l
298  ppm 12,96  me/l
20 ppm 0.52 me/l
490 ppm 10.19 me/l
2.05ppm 0.15 me/dl
440 ppm 12.32 rie/l
190 ppm 3.12 me/1
ppm me/l
ppm me/l
ppm me/l

ppm gpgttt

ppm (as CaCoa)
micromhos per cmat 25° C.
5,40AdwuulSAR 12.30
51.80% of cations
0,00me/!
6.90 .

156  ppm (as CaCov)
0
L

449 hg.=prains per gallon

COMMENTS:  Total cations
Total anions

25,03 me/L
25.78 me/l

By:. .. Shirlsy Yittan

Service Perfornaad

Amount Due

Irrigation analysis

Make checks payable to: Water Quality Laboratory

Sample No. .. 79-119

Cut along dotted line and return the lower portion with payment

i — ——— —— —— e S

Amount Enclosed $

Sigrned



APPERDIX C

WATER QUALITY STANDARDS
FOR SOUTH DAKOTA IRRIGATION WATERS
A REVISED 1/23/79%

MAXIMUM ALLOWABLE SALINITY*(ECXlOﬁ)AND SODIUM (SAR) VALUES#A¥X
PERMISSIBLE FOR WATERS

40 inches 40 inches to 20 inches to
‘or less 72 inches 60 inches
to more to more to less
permeable permeable permeable
material material material
Adjusted
SAR% K%
of water 6 6 6
Soil texturcsti < 0.7 £Cx10 ECx10 ECx10
Loamy sands and 44 2500 2290 1700
sandy loams 6 - 8 2200 2000 1400
8 -1 1900 1700 1100
Loams,, silts and >6 2300 1900 1500
silt loams 6 -8 2000 1600 1000
8 - 11 1600 1200 750
Sandy clay loans >6 1800 1600 1400
Silty clay loans 6 -8 1500 1300 900
and clay loams
Silty clays, sandy >6 1600 1400 1200
clays, and clays 6 -8 1400 1200 800

*The ECx10C values are based on 12 inches or less of average rainfall during the
frost free scason. For cach additional 2 inches of rainfall during this period,
the permissible ECx10° values may be increased by 200 for all categories.

kkWaters with adjusted SAR 216 are unsuitable under all conditions.

kk%Adequate Internal drainage must be absolutely assured for all textural groups.
Subsurface drains may be needed if a detrimental high water table develops.
Texture indicated pertains ‘o the solum. Soils with a textural B horizon are a
special consideration.

axtxadj. SAR = Na_ [1+(8.4-piic)
CaiMy
2

4+These standards are subjec to revision within two years after adoption
and bi-annually thereafter «s more research iaformation becomes available.

++An empirical factor which ~acorporates climatic and soil weathering effects.



WENTWORTH 2 MI. WNW

Precipitation (inches)

Jan. Feb. Mar. Apr. May June  July. Aug. Sept. Oct. Nov. Dec. Annual
1978 0.14  0.42 0.50 3.63 3.00 0.66 4.07 2.06 2.96 0.10 0.73 C.46 18.73
1977 0.28 0.99 4.15 1.00 2.1¢ 2.87 1.91  ==-=- 3.04 2.71 2.39 C.85 27.1¢
1976 0.55 0.8€ 1.45 1.946 0.37 1.79 1.35 0.67 2.00 0.46 0.01 0.30 11.74
1975 1.55 ©0.21 2.28 2.23  2.15 4.32 1.57 6.97 2.04 0.20 1.5% 0.20 25.%6
1974  G.05  0.99 1.87 1.40 3.97 2.50 1.31 6.81 0.24 0.70 0.29 0.20 20.33
1y713 0.58 0.77 3.11  1.51 1.43 1.34 1.32 1.85 5.05 2.359 0.65 0.86 21.06
1972  ©0.10 0.35 1.10 1.67 9.30 2.32 6.73 2.00 1.97 —— 1.20 2.14 25.88
1971 0.06 1.46  0.89 1.99 1.49 3.56 2.60 2.60 1.83 4.21  2.51  0.72 23.92
1970 0.18 T 2.84 3.1Y 3.19 2.97 2.35 1.53 1.49 2.99 1.78 1.00 23.51
1969 1.26 2.80 0.43 0.66 2.63 2.29 1.57 2.46 1.84 2.75 0.39 0.74 19.82
1968 0.36 0.06 1.34  4.61  2.17 5.69 1.83 1.7¢ 3.28 3.77 0.36 2.02 27.08
1967 0.68 .76 0.16 2.64 0.60 5.75 1.17 2.98 1.01 0.94 0.11 0.41 17.29
Hligh 1.55 2.80  4.16 .41 9.30 5.69 6.73 6.97 5.05 4.21  2.51  2.14 28.88
Low 0.006 T c.16 0.66 0.37 0.66 1.17 0.67 0.24 0.10 0.01+ 0.20 11.75
Mean 0.48 G.81 1.68 “w.wo 2.71 3.01  2.32 3.06 m.mwlg 1.91 1.00 0.8% 22.0¢9

15.52
Monthly Mean Temperature (°F)

1978 2.7 8.9 30.7 45.1 58.6 68.1 72.0 71.7 67.6 50.0 30.5 14.3
1477 4.7 26.2 35.1 53.7 66.0 69.8 76.1 -——— 61.9 48.1 29.9 15.7
1976 14.3  29.4 33.5 51.8 57.4 70.7 76.0 74.5 63.3 44.1 27.4 16.7
3975 17.0 15.3 24.5 39.9 60.5 67.1 75.7 71.0 57.5 52.3 34.7 19.3
1974 14,2 23.5 33.9 48.8 55.7 66.1 76.9 7.4 58.7 52.2 33.9 23.3
1973 18.8 2I.9 39.2 46.0 57.5 68.6 72.6 75.0 60.0 54.1 34.0 17.1
1972 £.8 12.8 30.7 44.0 60.0 67.3 7G.7 70.4 60.2 - 31.3 15.4
1971 8.6 18.7 30.6 48.1 55.8 71.5 69.0 72.5 61.7 51.5 34,0 17.1
1970 5.9 20.8 26.7 44.5 60.3 69.7 73.8 72.1 62.8 47.4 31.8 16.9
1969 7.3 19.5 20.2 47.6 60.4  61.5 72.9 72.1 62.8 43.9 34.2 21.0
1968 16.0 17.7 40.7  47.9 53.3 69.2 71.0 72.1  60.2 50.0 34.0 16.0
1967 18.1 15.1 36.3 46.3  54.2 65.7 70.3 6K8.7 60.3 48.5 32.6 2..3
High 18.8 29.4  40.7 53.7 €6.0 71.5 76.9 75.0 67.6 54.1 34,7 23.3
Low 2.7 8.9 20.2 39.9 52.3 61.5 69.0 67.4 57.5 43.9 27.4 15.3
Mean 11.4 19.2 31.8 47.0 58.3 67.9 73.1 71.6 6l.4 49.3 32.4 17.8

Table I. Wentworth, §.D. precipitation and temperature data.

a YraNidddv



MADISON RESEARCH FARM

Precipitation (inches)

Jan. Feb. Mar.  Apr May June  July JAug. Sept. Oct.  Nov. Dec. Annual
1978 0.13 1.05 0.90 3.92 3.17 0.92 3.76 1.67 2.79 0.14 0.81 0.69 19.95
1977 0.27 1.47 4,73 1.34 2,42 2.88 2.34 5.27 3.3 2.36  2.48 1.54  30.43
1976 0.77 0.96 1,48 2.31 0.37 1.72 0.79 1.14 2.98 0.67 6.10 0.34 13.63
1975 1.60 0.31 2.89 2.03 3.12 5.22 1.55 7.00 2.12 0.52 1.81 0.25 28.42
1974 0.07 0.68 1.71 1.32 4.47 3.15 1.42  4.10  0.21 0.31 0.31 0.29 18.04
1973  0.60 0.87 2.76 1.38 2.40 1.25 1.88 2.62 4.12 3.25 0.86 1.05 23.04
1972 0.02 0.63 1.25 1.72 8,53 1.40 6.85 1.30 1.l1 2,00 1.55 1.17 27.53
1971 0.09 1.17 ©0.92 1.8% 1.64 3.33 2.50 3.76 1.04 3.87 2.28 0.64 23.12
1970 0.38 0.0l 2.76 3.13 2.14 3.12  2.41 1.07 1.3l 3.09 1.71 1.01 22.14
1969 1.38 3.43 0.47 0.96 5.03 2,17 1.81 3.72 1.87 3.36  0.39  0.97  25.56
1968 0.58 0.10 1.15 4.65 1.80 4.78 1.72 1,22 2.83 3.53  0.60 4.39  27.36
1967 0.69 0.89 0.26 1.90 0.85 7.07 1.15 2.66 1.07 1.00 0.12 0.41 18.07
High 1.60 3.43 4.73 4.65 8.53 7.07 6.85 7.00 4,12 3.87 2,48  4.39  30.43
Low 0.02 0.10 0.26 0.96 0.37 0.92 0.79 1l..14 0.21 0.31 0.10 0.25 13.63
Meaan 0.55 0.96 1.77 ‘ 2 1.09 1.06  23.11

.21 3.00 3.08 2.35 2.96 2.06) 2.0l
15.66

Monthly Mean Temperature (°F)

19738 1.4 7.8 30.4 44.9 58.5 67.5 71.7 7L.5 67.9 49.9 31.1  13.9
1977 3.7 26.0 34.8 53.4 66.2 69.5 75.7 67.2 61.9 48.5 29.9 14.8
1976 13.7 29.1 33.2 51.6 58.0 70.6 76.1 75.1  63.6 441 27.9 17.4
1975 16.4 14.2 24.2 39.6 60.3 66.7 75.3 71.3 58.1 52.5 34.3 19.6
1974 13.3  22.6 33.6  48.9 55.7 66.7 i6.2 66.8 59.0 52.7 34.1 22.8
1973  17.1  21.7 38.7 45.8 57.6 68.5 73.2 74.9 59.7 54.5  33.0 16.5
1972 7.8 11.8 30.7  43.9 59.2 67.6 69.5 70.4 60.3 45.9  30.8 14.3
1971 8.2 17.6 29.4 48.8 56.7 7L.2 68.9 72.6 61l.7 52.4 32.8 1l6.4
1970 5.4 21.2 26.0 44.1 60.7 69.3 74.0 73.0 62.9 47.9 31.5 16.5
1969 6.9 18.9 18.9 47.5 59.9 61.7 72.5 72.9 63.0 43.8 34.4 20.9
1968 15.4 17.8 41.1  47.7 53.0 68.5 70.7 72.0 61.2 50.1  34.4 15.8
1967 17.8 15.6 36.3  46.3 54.4  65.5 70.2  69.7 60.1 47.9 32.8 21.3
High 17.8 29.1 4l1.1 53.4  66.2 71.2 76.2 75.1 67.9 54.5  34.4 22.8
Low 1.4 7.8 18.9 39.6 53.0 61.7 68.9 66.8 58.1 43,8 27.9 13.9
Mean 10.06  18.7 31.4 46.9 58.4 67.8 72.8 71.5 6l.6 49.2 2.3 17.5

Table I1. Madison Research Farm precipitation and temperature data.



SODIUM HAZARD

Figurel. Clascification of irrigation Waters’

APPLLDIX 3

(Hote + Examples trom Table 1 on page 4 are shown in blue)
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*Adapted From Agricultural Handbook 60, USDA



January 17, 2001

2000 South Dakota Water Use Questionnaire

To: Address correction requested:

CITY OF MADISOM

PO BOX 308

MADISON SD 57042 0308 -

One questionnaire is being provided for each permitted water source. The following information is
based on Water Permit\Right No. 1604-2 If you have other permits\rights in the same water source,
also include water use under those permitsirights on this questionnaire.

Water Source: GROUNDWATER County: LAKE
Aquifer: NIOBRARA FORMATION Pumping Pt. Legal: SEC 08-T106N-R52W
Management Unit: NOT APPLICABLE Type of Water Use: MUNICIPAL

1) Pleasc estimate your year 2008 water use from the above water source: /l-'/: /00, Ly Rallons
I [4

2) If no water use in 2000, please list the reason(s) why in the comments section.

Comments:

e e\
Contact Person: \Sff’(“\.\ ' v he

- A
Telephone No: GD") 256-T7515

Questions? Please call Mark Rath or Ron Duvall at 605 773-3352 for as-istance.

Thank you for completing the 2000 water use cuestionnaire.

Wiater Rights on the Web: www.statesdoas/denr/wr



i079-3 /4$3-3 ILed-3 37/-f 373-3
bS/2-3 Gs1-3 bSIo-3 1¥71-3 (»Yo-3

DEPARTMENT of AGRICULTURE

and NATURAL RESOURCES
JOE FOSS BUILDING

523 E. CAPITOL AVE

PIERRE SD 57501-3182

danr.sd.gov

October 21, 2025
8792-3

City of Madison

c/o Finance Officer
503 S Highland Ave
Madison SD 57042

Attention Finance Officer:

Enclosed is a “Notice” dated October 8, 2025, concerning the 2025 Irrigation Questionnaire.

The notice was originally mailed to the City of Madison at 116 W Center St. Madison SD 57042.
The post office notified our office that your address has changed, and your records have been
updated accordingly.

This is a time sensitive matter. Please complete and return the enclosed questionnaire or submit
_ yourreport online at https://danr.sd.gov/ig/ using this password FFDLQE.

If this change of address is in-correct, please contact our office immediately to update your
contact information.

Sincerely,

|
|

Amanda Dewell

Permitting Administrator
Water Rights Program

605 773-3352
Amanda.Dewell@state.sd.us

enclosures
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