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ered: ‘ Al / -
. WATER PERMIT NO. S )45-3

Applicant )Qau} /M. a-ue[
ffice Address RR Li Rox 21 5 Can”'ﬁh SN 57013

t of Water Claimed &§£%.9 acre - Qg\' Total Acres MA
ce of Water Supply ‘m-nﬁmggo cre,e,k
er to be used for fEC, 4 FLWP Cour;ty Lc'nc_o‘n
out 3 miles /M of Can+on .
ROOF OF PUBLICATION: Recelved Not Received
APPLICATION: Abproved _ Subject to l
F.F.& C.L.~ Adopted Not Approved : Deferred
PRIORITY bate Received _Ju l;t 27, 19% 77 Fee /S‘Q——"—_‘?—g———_Remarks
Corrected Application Received Period of Annual Use
WATER QUALITY APPROVAL RECEIVED /A APPROVED/CONDITIONAL (Circle one)
Wi-1 Description samé as Application YES___NO REMARKS

Diversion Point dam 1+ VA SWHh section 31 -

T a9/~ K42/
Land to be Irrigated A4 A
A2 0
S 2’;‘1_1,,4."
N D]
Well Log: Driller WA  Licensed YES NO
Depth of Well: REMARKS

Type of Map ggr.'gl glﬂg‘{‘o PREPARED BY /o +Z. man Reviewed and the Numb
~assigned on Illlv 22, 1987 By ﬁs\ J




L

FORM 2: Application for irrigation (type or print) Mail to: Water Rights Div.

” No..8145=3 _ Hydrologic Unit 02.03 _ ngRéII;(?%glldg .
Map No. _ng_g.;__ Basin ; " Ve ierre, .
Newspaper > (605) 773-335 ¥

Application For Permit To Appropriate Water Within The State Of S
Type of Application: Check one or more of the following;

New M Vested Right EI Future Use D

D Application to amend Permit No.—_____ with old priority date retained
D Change diversion point(s) D Add diversion point(s), D Change acreage D Other D
E(J Application to: (] Change use D Change diversion point(s) D Add diversion point(s)
O Add Acreage [J Increase diversion rate m Other FWP & Recreation _  See Permit No.

IR 2L -T2
336 - OY B ofFice

05,
1. Name of Applicant PEMI- M. Tuet Phone No. 22&.%
Post Office Address L. R.3 BOX 21 QA-'IUTD A < D. Sute S5 FOLD

(Street. RR or Box) Zip Code

2. Amount of water claimed (c.f.s) ;ﬁ;i.ﬁm_:g._ Total acres irrigated ———

3. Source of Water supply _C_ﬁiﬁL.CAM_’ ameD )

4. Location of point of diversion __AL%LALZQ SWHYd 3§ ‘ 99-48

g Application to: g Use D Transfer water reserved by Future Use Permit No.

County LI'U Co LA}

5. Counties where water will be used Lf N Cotd
6. Annual period during which water is to be used _B__y.z‘* Ag . January 1 - December 31

7. List below each forty acre subdivision, or lot, or fraction thereof and show number of acres to be irrigated in each.

Land Description No. Acres Irr. Land Description No. Acres Irr.

Attach sheet if more space is needed

8. Give a brief description of proposed project. When available include any preliminary engineering repbrt or other
reports or information that will help explain the project. (Attach sheet if more space is needed)

T‘{Q i y Mfimw& Aow-on .ﬂlwd-ccm-
a/v\,ﬁ”&»w-%é;, zz:z.lﬁw .%,,m ife ke mﬁm Ny

Attachments:  Attach Form 2A if diversion from a well or dugout, or if slorage of water, is proposed. Attach map

(see instruction)
STATE OF SOUTH DAI\OTA)
County of INCOeA e

I, pﬂ-lLL M. jlu EL the applicant, cemf\)" ‘tllll'é'l I"have read

the foregoing application, have examined the attached map and that the matte therein stated are true xnd that Tintend, and
am able to complete the necessary construction. @ N LN

Signed

hY
] )

5\_-;1_94?2

Subscribed and sworn to before me thi day of

. e ¢ WY
Notary Public tor other qualifiediof icer)
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WATER PERMIT

The Water Management Board hereby approves Water Permit Application No.

(Applicant) (Post Office Address)
With the following qualifications.
(State) (Zip Code)
: v
i
Date of first receipt of application .19
Date of return to applicant for correction, amendments or changes required , 19
Date of receipt of corrected application. , 19 . Approved , 19
| The Water Management Board hereby approves this Water Permit No. authorizing the

\
|
|
construction of the water use system and the placing of water to beneficial use as stated in the Application and as qualifiedin !
the Water Permit approval, subject, however, to the following limitations and conditions: ‘
|
|
|

1. The date from which applicant may claim right is , 19
2. One-fifth of the work is to be completed on or before , 19
3. The whole of said work is to be completed on or before , 19
4. The time limit for proof of beneficial use of water is , 19

5. The water appropriated shall be used for the purpose of

6. The prior right of all persons who, by compliance with the laws of the State of South Dakota, have acquired a right to
the use of water must not be unlawfully impaired by this appropriation. .

7. The amount of the appropriation herein granted shall not exceed —____ cubic feet per second; neither shall it
exceed the capacity of the above described water supply system nor shall it exceed the amount of water needed for
beneficial uses served. For irrigation purposes said appropriation must be limited to not more than 2 acre feet per acre
per year and be limited to not more than one-seventieth (1/70) of one cubic foot of water per second of time for each acre
of land to which water is actually and beneficially applied for irrigation on or before

3 19 ; said water to be used during the following described annual period:
, WATER MANAGEMENT BOARD
By:
. Chief Engineer
Division of Water Rights
RTII Dept. of Water and Natural Resources
y\‘\\\;‘.:\\t (/ o
‘."& o ’/\\\ . ’ 19—
A oy . (
S ST
Ny ¢ 4 ¢
. O




SOUTH DAKOTA
WATER PERMIT

Date of first receipt of application luly 27, 1987

Date of return to applicant for correction, amendments or changes required

Date of receipt of corrected application

The Water Management Board approved Water Permit Application No. 5145-3

on September 9. 1987 for Paul M. Juel
tApplicant)
RR 3, Box 21 Canton South Dakota 57013
(Street. RR or Box) (City) (State) (Zip Code}

authorizing the construction of the water use system and the placing of water to beneficial use subject to the following
limitations, conditions and qualifications:

" 1. Water Permit No. 5145-3 authorizes storage of 58.9 acre-feet of water annually in
a dam located in the NiSWX Section 31-T99N-R48W

(3]

. The water appropriated shal! be used for the purpose of __€r0S ion control, recreational uses and

providing habitat for fish and wildlife production

and may not exceed the amount of water needed for beneficial use for recreational and fish & wildlife
production uses.

3. The water is to be used during the following described annual period: _January 1-December 31

4. The date from which applicant may claim the right is July 27, 1987

5. One-fifth of the construction is to-he-completed onorbefore-

6. All construction is te-be-completed en-o+before

, . .. u
7. Water is 4o~be put to beneficial uszgnn ar-before.

8. Water rights obgained in compliance with the laws of the State of South Dakota may not be unlawfully impaired by
this appropriation.
QUALIFICATIONS
1. Approval of this permit is subject to submission of plans and specifications to the
chief engineer pursuant to Board Rules Chapter 74:02:08, Safety of Dams for review

and approval.

2. Low flows as needed for downstream domestic use, including livestock water and
prior water rights must be by-passed.

3. Approval of this Permit authorizes storage of up to 58.9 acre feet of water
annually. :

WATER MANAGEMENT BOARD »
oo eln KTl R e s

7
V¥V Chief Engincer
Division ¥f Water Rights
Dept. of Water and Natural Resources 5.88




Form 2A

Supplemental Information.

(type or print in ink)

1. Well Information - Proposed construction

a) Drill Hole Diameter Depth

b)  Casing Type Diameter. Thickness
) Screen Type Diameter. Thickness
d)  Gravel Pack Thickness Length of Gravel Pack

e)  Depth to Top of Water Bearing Material

f) Depth of Water (ground surface to water level)

g)  Distance to nearest existing domestic well:
/

On applicants property
2. Dugout Information Estimates |
Surface Dimensions

a) Depth

On property owned by others

b) Depth to water (ground surface to water level)

3. Water Storage Dams

If the proposed water use system contains one or more storage dams, please furnish the information requested below.
The locations of each dam should be shown on the map submitted with the application.

a)
and address

USTDA - Sol:. COUSEAVAXIM €£gy1¢£ b)
Doy 21 ,Covron, DD, 57013 9

d)

water surface

Signature of Applicant

\". k

If a private engineering firm or government agency was involved in the design of this dam please give theirname -

8.5 !

12!

Freeboard

Crest Width

: ¢

Crest Léngth fog
{

Height 2—4

Qutlet Dimensions:
Pipe diameter

é(oll

/
Spillway width £O2

X & Y Slope
Upstream

34

Downstream * l

Surface Area of Impoundment _/_L.:Z:_

Storage 58.1
Drainage area above dam 5 380 Ac.

acre feet




Flood = A sdime ten

94 —72

Goe = 8394C(AYC(SY ()

A = (Of\*r\\oo\l-\ns dra\nata& arec = Y4 ?
S T main channel sloge = zoz Lilmil

S 50.\‘ - /’/\—(;I’IFG\‘/'I’C/\ Ir:'tc/f’)( T 38.33

025:' 4/-72 C‘L.S

. oy ~.69
Pse = /06 (A> @3(5\) s(Sf)
Pso> 83 cds
S (,’46) -.67

(oo /32 CABé (55 (S}\

Cp/oc') - 937 CF(S

Wc(\nicru\m for ES—(—;N\«—('«‘AS /:/Uoc[ p-eo\KS/ Uo/ume/.),

Ow\c/ /1[\/«://0%!‘@{6]’\3 On Sma\[/ S‘@feo\mf' /;\ SC)U\'FL\
Qm(éo{% .

0/-5. C—,e— o’ocar’cc,./ Smfuey
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D‘-.j‘v
SaFETY
ONALYSIS
UMIT 57284

SYNDERS 0.58% HOUR IMIT HYDROSRAGY NATH MM PRAAMETTERS

uRATION A L LCA £p 5] 1 o Y33 W73 UNIT VDL
MOURS  &B-¢7  MILES  HIZE C.=.§ MRS HOUTS HOURE  AC-TT
#, 323 B8 D20 XAG £.200 1920 177D 7T LL7E LGS AAATR

OROROBLE MOYTY'™ OTORY DRECIBITATION OND WMDES CUARACTERIRTING
; mElLl .Plu TR i RIL L s %o SUALST Lo TIRAS el

PED BATR DISTRIBUTION IN PERCENT OF 2P INT-LOS INF-RATE YOLIME NS
INOEX FACTOR &-MR 12-HR (B-HR  24-'R INTHES  IRCH/HR RAIN LOSR  EXCEOS
22,80 B.R%T  I0T.E7 120.00 12R.08 122.8% 7.5 %57 22.23 AL 1512

LAKE T¥FLOM MYDROBRADH ORDINATEG

PROBAELE KAYI¥LY FLOOD HYDRORROSH DRDINATES IN CFS AT A.50% MOUR INTZRVALS ESGDWIRG AV ZERD TIRE
2.4 6.0 A 6.0 2.4 A 2.9 %8 a1 50 an
7.9 1% 3.7 £2.4 117.0 1214 aze. 1 292.2 328.3 25,4 6.5
432.4 524.5 735.7 11896 1877.5 427227 699L.3 98327 13WE33  IEELLD RADTY
12743.1 13EBAC4 108337 93RR.6 7URL.Y A37AL3 ARM3.1 A%R.4 0 ERTLl 1R 9882
432.3 228.9 112.% 36,3 35 3.t z.8 £.8 2.0 2.8 o.%
.4 8.0 & 8.4 4.6 0.0 3.4

.,
3

524,

Lol v~ R B

LANE AXD BRY INFORMATIOM

BOTION
1=

BERINAING  OUTLET SoUiNGY  GUTLLHGY  TOR OF 00% TOD OF DAW METGMT DOUNSTREMY  N-URLVE
POCL FLEV  IMVERT 07 LPKT  CREGT  CRECT YIDTW  EITVRTION  LTNTY  OF DAY 9.07T OIS
FT,HSL  FT.¥EL  ET.MRL  FT,MRL  FEEY ET,¥8.  FRET  FETT  PTROT GORE
R T S - H | X £, 195,89 30 2.0 1O REW 0.0m

FLO

2.8%

ROF O

HUED DAY

SIMMARY OF FLOOD ROLTINGS OF INFLOW HYDRORRODM THAMUTY THE LAXE
TOTOL  MAXIMIRG DERTM LT COTINATED LA A L

ROUTIMS  PERCEMT YIL_UHE

KA IR

FUEEER EEE2 THELDY LpE LAE QYER  VELOCITIER  TIEE 7D TIES ERILLED DISCHAREE

INELOY VOLLME  ELZVATION 700 OF DAY CREST TR QUZR 70D EVER DNY OVER DAY FROM DOM
KYDROERAMY Ac-FT  FT. N8 FEET F0g Frh HOUR HOUS AC-ET CFs

1 106,49 5774, 7 a7 £.37 278 1L.72 5.2 2.2% T35 9=

2 97.8 £035. 105,72 .73 295 5.3 164 .77 25E. 4 19717.7

Z an.7 418, 165,37 G.al 283 £.23 5T 1.08 7.3 139713

4 6.0 4742, 165,91 @, Qi 2,85 €.5%  17.01 ez 2.3 12155.5

3 6% 0 28B4, 1. 52 =L 4R 22 A0 &8 2.9 8 10849, 3

(& 0.0 2257, e T -7.93 .0 8.% ] [ T 8557, 5

7 48,0 2763, b, 41 -1, 29 .h a0 oa [ 8.9 LRI

8 .¢ 2033, 163.75 -2, 35 2.6 a0 G.¢ 7.8 0.0 2127

9 7.8 1355, 103,23 -3.23 36 a0 o.a 6.9 2.0 F{Ee

i 1649 &77. 171,85 =5, 4 .8 £ &7 ] 8.8 {724
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TOM TREDSTTION HMVOROLOCIC ANGY VeTS - CTMDUTED DROGOELE HONIME FLOTH MYDAORRA™Y {MUE TNFLQY HYRRNSRATH)
B R R R B B R R S R R R S B D R R L R B S BB SR B PR G R R R R R P R R R R R R R R R S R R R R R R T B RN R R B R BRI R
JUEL DAK
nex
qRFETY
oNRLYSIS
UNIT BRAZH

LAME INFLOY WYARTGRNRY ORDINRTES I¥ CFG AT 2527 HOUR INTERVALS BESDINING AT 72RO TIMS

§.¢ .G 8.0 G, 0.0 0.3 0.6 3.6 0.8 £.2 0.6 5.0
9.6 12, 6 3.7 £3.4 g 191.4 252.1 93.2 323.3 359.5 336 9 B4
430, 9 324.3 726,7  liES.5 0 1877.5 AXR.2 0 69513 9357 (3933 (70RLLY I6407.7  14651.%
127631 116544 103527 93526 7935  537%.3  A%AR!  36%R.4 2331 @4 B,W 980, 2 £24.8
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2.% 0.0 0.4 7.0 8.0 a.G 2.0 0@ KR 0.& 2.6 8.6
o.0 8.9 nG .0 0.0 6.6 0.6 2.0 a0 a.¢ 8.0 2.0
2.8 6.1 8.7 8.0 .0 6.0 £.6 R 2.9 6. % N G.%
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RUN 02050  Mawpings ~

SIMFLIFIED DAMERREAK MODEL
BASIC LANGUAGE INTERACTIVE VERSION
WRITTEN BY JONATHAN N. WETHMORE HRL mMAY, 1983

INFUT '8SHORT? FOR SHORTENED VERSION, 'LONG? FOR FULL MODEL
? lowmp

INFUT NAME OF DAM
? Paul Juel

INPUT RIVER NAME
? urnmamed trib.

INFUT DAM CREST ELEVATION (FT. MSL)
?13@08.5

INFUT FINAL EREACH EOTTOM ELEVATION (FT. MSL)
7 1287.5

INPUT VOLUME OF RESERVOIR (AC-FT) AT MAX FOOL ELEV
IF N/7A ENTER @. AND VOL WILL BE EST. FROM SURF. AREA
? 58,9 %7

INFUT RESERVOIR SURFACE AREA (ACRES) AT MAX POOL ELEV
IF N/7A ENTER @. AND 8.A. WILL BE EST. FROM VOLUME.

7 1i.8 3e

INFUT FINAL BREACH WIDTH (FT)
IF N/A ENTER @. DEFAULT USED = 3 * RREACH DEPTH
? 63

INFUT TIME (MINUTES) REGUIRED FOR EREACH FORMATION
IF N/A , ENTER @.
27

INFUT TURBINE/SPILLWAY/OVERTORFING FLOW (CFS).
IF N/7A, ENTER @.@. DEFAULT = @.@

? B7qd

INFUT NUMBER OF X-SECTIONS (STARTING AT DAM) USED TO
DESCRIBE ROUTING REACH. (MIN=1, MAX=8)

2?5

INFUT NUMEER OF FAIRS OF ELEV-TORWIDTHS USED TO
DESCRIBE EACH X—SECTION (MIN=2, MAX=8)
7 4

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-BECTION # 1
(ELEVATION OF BRASE OF DAM (FT. MGL))
? 1286

INPUTELEV. (FT. MSL)# & AND ASSOC. TORWIDTH FOR X0 #
? 1299, 5@

it
fot

INFUTELEV. (FT. MSL)# 3 AND ASS0C. TORFWIDTH FOR X-5 # 1
? 1300, 267

INBUTELEV. (FT. MSLOY# 4 AND ASS0C. TORPWIDTH FOR X-8 # 1

? 1318, 535

INFUT MANNING N AT X-5 # 1 (DEFAULT = @.@a3a)

/o/Lé /3 !

P
)

i~

&



7 o]

INFUT VALLEY WALL HEIGHT AROVE CHANNEL EOTTOM AT X-S # 1
IF N/R INFUT @.

2

INPFUT FLOOD DERTH AT X-S # 1
IF N/A ENTER 1.
?

INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 2

7 LEE

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 2
? 1269

[y

INFUTELEV. (FT. MSL)#
?IE73,67

AND ASS0OC. TORFWIDTH FOR X~5 #

i
fis

iz

INFUTELEV. (FT. MSL)#
? 1280, 284

AND ASS0C. TORWIDTH FOR X-8 #

[

INFUTELEV. (FT. MSL)# 4 AND ASS0OC. TORWIDTH FOR X-8 #
? 12908, 384

n

INFUT MANNING N AT X-8 # 2 (DEFAULT = @.035@)

?.a5

L]

g

INFUT VALLEY WALL HEIGHT AROVE CHANNEL ROTTOM AT X-5 #
IF N/7A INPUT 2.

9

INFUT FLOOD DEPRPTH AT X-5 #
IF N/7A ENTER @.

? 28

T

INPUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 3

? .85

*,

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 3
T 1E64

G

INPUTELEV. (FT. MSL)# 2 AND ASSOC. TOFWIDTH FOR X-5 #
? 1267,67

AND ASS0C. TORPWIDTH FOR X-8 #

u
L

INPUTELEV. (FT. MSL)#
?1g7a, 321

INFUTELEV. (FT. MSL)Y# 4 AND ASSOC. TOFWIDTH FOR X-8 # 3
? 1z66, 8o '

(DEFRULT = . 25a)

58]

INPUT MANNING N AT X-5 #

? .05

INPUYT VRLLEY WALl HEIGHT AROVE CHANNEL BOTTOM AT X-58 #
IF N/7A INRPUT @.

2

2]

INFUT FLOOD DEPTH AT X-S # 3
IF N/A ENTER @.
? 16

INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 4




?oi.37 o

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X~-SECTION # 4

? 1233

INFUTELEV. (FT. MSL)#
2 1857,67

AND ASS0OC. TORWIDTH FOR X-5 # 4

i

INFUTELEV. (FT. MSL)# 3 AND ASS0C. TOFWIDTH FOR X-8 # 4
?o1zen, 201

INPFUTELEV. (FT. MSL)# 4 AND ASS0OC. TOFWIDTH FOR X-8 # 4
? 187@, 4@1

INFUT MANNING N AT X~8 # 4 (DEFAULT = @&.a38)

? .05

INFUT VALLEY WALL HEIGHT AROVE CHANNEL ROTTOM AT X-5 # 4
IF N/ INPUT @.

?

INFUT FLOOD DEFRTH AT X-8 # 4
IF N/A ENTER @.

2

INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # S
?1.79

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 5
? 1244

INPUTELEV. (FT. MSL)# 2 AND ASSOC. TORWIDTH FOR X-8 # 5
P 1848, 67

INFUTELEV. (FT. MSL)# 3 AND ASSOC. TOFWIDTH FOR X-S # 5
2 1850, 201

/\
INPUTELEV. (FT. MSL)# 4 AND ASSOC. TOFWIDTH FOR X-5 # 5
2 1260, 368

INFUT MANNING N AT X-5 # 5 (DEFAULT = @. asSa)

? L BS

il

INFUT VALLEY WALL HEIGHT AROVE CHANNEL EBOTTOM AT X-5 #
IF N/7A INPUT Q.

5

INFUT FLOOD DERTH AT X-8 # 5
IF N/A ENTER @.

? 14
FROFILE OF CRESTS AND TIMES FORPaul JuelDAM
ONuwrmamed trib. RIVER
DISTANCE FEAK FEAK FLOOD TIME TIME TIME
DOWNSTREAM FLOW DEFTH STAGE FL.00D FEAK DEFL.O0OD
(MILES) CFSs FEET FEET HR HR HR
)| 14451.13 15. 44 @ -3939 P -39
. B2 8769, 356 11.59 =8 -39 . =4 -39
. 85 7459, 306 9. 350201 1& -39 a3 -39
1.37 BE30. 583 9,97 i -39 - 45 -390
1.79 47935, 374 P. 140281 14 -39 .96 -399
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SIMPLIFIED DAMRREAK MODEL
BEASIC LANGUAGE INTERACTIVE VERSION
WRITTEN RY JONATHAN N. WETMORE HRL ®MAY, 1983

INPUT ?8SHORT? FOR SHORTENED VERSION, *LONG' FOR FULL MODEL
? lornig

INPUT NAME QF DAM
? Faul Juel

INFUT RIVER NAME
? urmamed trib.

INPUT DAM CREST ELEVATION (FT. MS5L)
?1308.5

INFUT FINAL EBREACH ROTTOM ELEVATION (FT. MSL)

? 1287.5

INFUT VOLUME OF RESERVOIR (AC-FT) AT MAX FPOOL ELEV
IF N/A ENTER @. AND VOL WILL BE EST. FROM SURF. AREA
7 88.9

INFUT RESERVOIR SBURFACE AREA (ACRES) AT MAX FDOOL ELEV
IF N/A ENTER @. AND S5.A. WILL BE EST. FROM VOLUME.

? 11L&

INPFUT FINAL EBREACH WIDTH (FT)
IF N/A ENTER ©. DEFAULT USED = 3 #* BREACH DEPTH
T e3

INFUT TIME (MINUTES) REQUIRED FOR BREACH FORMATION
IF N/7@ , ENTER @.
? 7

INFUT TURBRINE/SPILLWAY/OVERTORFING FLOW (CFS).
IF N/AR, ENTER @.@. DEFAULT = @.@
7 87a6

INFUT NUMBER OF X-SECTIONS (STARTING AT DAM) USED TO
DESCRIBE ROUTING RERCH. (MIN=1, MAX=8)

S
INFUT NUMBER OF PAIRS OF ELEV-TORWIDTHS USED TO
DESCRIEBE EACH X-SECTION (MInN=Z, MAX=8)

? 4

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 1
(ELEVATION OF BASE OF DAM (FT. MSL))
7 1286

INEUTELEV. (FT. MSL)# 2 AND ASSOS. TORWIDTH FOR X-5 # 1
7 1290, 50

)

>,

INFUTELEV. (FT. MSL)# 3 AND ASSOC. TOPWIDTH FOR X~S # 1
7 1300, 267

IMPUTELEV. (FT. MSL)# 4 AND ASE0C. TOFWIDTH FOR X-8 # 1
? 1313, 535

INEUT MANNING N AT X-8 # 1 (DEFAULT = @.@5a)




i

Ay

? A

INFUT VALLEY WALL HEIGHT AROVE CHAONNEL ROTTOM AT X-S5 # 1
IF N/7B INPUT @&,
)

INFUT FLOOD DEFRTH AT X-5 # 1
IF N/A ENTER @.

2

INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # &

? L 6E

INPFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # &
? 1269

ro

INPUTELEV. (FT. MSL)# & AND ASSOC. TORWIDTH FOR X-S #
2 1873,67

2]

INFUTELEV. (FT. MSL)# 3 AND ASSOC. TORWIDTH FOR X-5 #
7 1280, 284

INPUTELEV. (FT. MSL)# 4 AND ASSOC. TORWIDTH FOR X-5 # &
1290, 384

L

INFUT MANNING N AT X-8 # 2 (DEFAULT = @&.a3a)

? .A33

i

INFUT VALLEY WALL HEIGHT AROVE CHANNEL ROTTOM AT X-5 #
IF N/ INPUT @,

2

INFUT FLOOD DEFRTH AT X-8 # &
IF N/7A ENTER @.

? 28
INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 3
? .83

INPFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 3
? 1264

s

INFUTELEV. (FT. MSL)# & AND ASS0OC. TOFWIDTH FOR X-5 #

? 1267,67

s

INPUTELEV. (FT. MSLO)# Z AND ASS0C. TORPWIDTH FOR X-5 # 3
? 127@, 301

1Y

INFUTELEV. (FT. MSL)# 4 AND ASSOC. TORWIDTH FOR X-8 #
2 1280, 8052

INPUT MANNING N AT X-8 # 2 (DEFARULT @ a5a)

? L35

L

INFUT VALLEY WALL HEIGHT AROVE CHANNEL 3OTTOM AT X-5 #
IF N/7A INPUT @.

2

INPFUT FLOOD DERTH AT X-5 # 3
IF N/A ENTER @.
? 16

INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 4




1.357

INFUT LOWEST CHANNEL ELEV. (FT.

? 1253

INFUTELEV. (FT. MSL)# & AND ASSOC.

?1237,67

INFUTELEV. (FT. MSL)# 3 AND ASSOC.

?ol2en, 20l

INFUTELEV. (FT. MSL)Y# 4 AND ASS0C. TORPWIDTH FOR X-8 # 4

? 1273, 401

INFUT MANNING N AT X~S8 # 4 (DEFAULT = @.@

? SB35

o)

MSL) RT X-SECTION # 4

TOFWIDTH FOR X-8 # 4

TOPWIDTH FOR X-8 # 4

INFUT VALLEY WALL HEIGHT AROVE CHANNEL BOTTOM AT X-5 # 4

IF N/A INPUT @.

?

INFUT FLOOD DEFTH AT X-5 # 4
IF N/7R ENTER @.

?

INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 5

?1.79

INFUT LOWEST CHANNEL ELEV. (FT.

? 1244

INFUTELEV. (FT. MSL)Y# 2 AND ASSOC.

N

2 1248, 67

INFUTELEV. (FT. MSL)Y# 3 AND ASS0C.

? 1258, 281

INPUTELEV. (FT. MSLI# 4 AND ASS0C.

? 1260, 368

INFUT MANNING N AT X-5 # 5 (DEFAULT = @. @

? LR35

INFUT VALLEY WALL HEIGHT AROVE CHANNEL BOTTOM AT X-8

IF N/7A INPUT @.

2

INFUT FLOOD DEFPTH AT X-5 # 5
IF N/A ENTER @.

? 14
FROFILE OF CRESTS AND
ONurmamed
DISTANCE FEAK FEAK
DOWNSTREAM FLOW DEFTH
(MILES) CFS FEET
@ 18158. 91 i4.74
. B2 11814, 76 11. 34
. 85 194355, 81 F. =29
1.37 81693, 91 1@, 29

1.79 7234. 426 9. 32

=)

MSL) AT X-SECTION #

TOPWIDTH FOR X-S #

TOFWIDTH FOR X-8& #

TOFWIDTH FOR X-5 #

TIMES FORPaul JuelDAM

trib. RIVER

FLOOD
STAGE
FEET

@
=8
16
@
14

TIME
FLOOD
HR

-3993
-993
-939
-999

~-999

5

il

TIME
FEAK

£ e

I
o

ro

R

pw)

TIME
DEFiL.O0D
HR

-999
-9399
-993
-999
-999
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SIMPLIFIED DAMEREAK MODEL 0-035% Mannigs N
BASIC LANGUAGE INTERACTIVE VERSION
WRITTEN EBY JONATHAN N. WETMORE HRL MAY, 1983

INFUT 7SHORT? FOR SHORTENED VERSION, 7LONG' FOR FULL MODEL
? long

INFUT NAME OF DAmM
? Paul Juel

INFUT RIVER NAME
T urmamed trib.

INFUT DAM CREST ELEVATION (FT. MSL)
? 13108.5

INFUT FINAL BREACH BOTTOM ELEVATION (FT. MSL)
7 1287.3

INFUT VOLUME OF RESERVOIR (RC-FT) AT MAX FPOOL ELEV
IF N/7A ENTER @. AND VOL. WILL RBRE EST. FROM SURF. AREA
7 58.9

INPUT RESERVOIR SURFACE AREA (ACRES) AT MAX FOOL ELEV
IF N/7A ENTER @. AND S.A. WILL BE EST. FROM VOLUME.

? 11,2

INPFUT FINAL RREACH WIDTH (FT)
IF N/A ENTER @. DEFAULT USED = 3 % HEREACH DEPTH

? 63

INPUT TIME (MINUTES) REGUIRED FOR BREACH FORMATION
IF N/A , ENTER @.
? 7

INPFUT TURRBINE/SFILLWAY/DVERTORFING FLOW (CF8).
IF N/A, ENTER 9.@. DEFAULT = 2.@

? 342

INPUT NUMBER OF X~-SECTIONS (STARTING AT DAM) USED TO
DESCRIERE ROUTING RERCH. (MIN=1, MAX=8)

? 5

INFUT NUMBER OF PAIRS OF ELEV~TORWIDTHS USED TO
DESCRIERE EACH X-SECTION (MIN=Z, MAX=8)
? 4

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 1
(ELEVATION OF BASE OF DAM (FT. MSL))
? 1286

INFUTELEV. (FT. MSL)# & AND ASSOC. TORWIDTH FOR X-8 # 1
2 1299, 1350

)

INFUTELEV. (FT. MSL)# 3 AND ASS0C. TORWIDTH FOR X-S # 1
7 1300, 267

INFUTELEV. (FT. MSLI# 4 AND ASS0C. TORWIDTH FOR X-8 # 1

2 1312, 535

INFUT MANNING N AT X~S # 1 (DEFAULT = @.050)




TS

INFUT VALLEY WALL HEIGHT AROVE CHANNEL ROTTOM AT X-5 # 1
IF N/A INPUT @.

?

INFUT FLOOD DERTH AT X-5 # 1
IF N/A ENTER @,

’?
INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-~-SECTION # 2
? .62

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 2
? 1269

INFUTELEV. (FT. MSL)Y# = AND ASS0C. TOFWIDTH FOR X-8 # &
?1273,67

i

INPUTELEV. (FT. MSL}# 3 AND ASS0C. TOFWIDTH FOR X-S5 #
? 1286, 284

g

INFUTELEV. (FT. MSLOY# 4 AND ASS0C. TOFWIDTH FOR X-S5 #
? 1296, 384

1

INFUT MANNING N AT X-8 #

? B35

r

(DEFRAULT = @.2352)

n

INFUT VALLEY WALL HEIGHT AROVE CHANNEL ROTTOM AT X-S #
IF N/7A INFUT @, ‘

2

INFUT FLOOD DEFTH AT X-5 # &
IF N/A ENTER 4.

Bl ]
? 28

INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 3

? .85

INPUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 3
? 126544

INFUTELEV. (FT. MSL)# 2 AND ASS0C. TORWIDTH FOR X-8 # 3
? 1267,67

INFUTELEV. (FT. MSL)# 3 AND ASSOC. TORPWIDTH FOR X-S # 3
2 1870, 301

INPFUTELEV. (FT. MSL)Y# 4 AND ASSOC. TOFWIDTH FOR X-5 # 3
? 1284, 86z

(DEFRULT = @, a5@)

3

INFUT MANNING M AT X-8 #
? L@35

INPUT VALLEY WOLL HEIGHT AROVE CHAMMEL EROTTOM QT X-8 # 3
IF N/7A INFUT @.

2

INFUT FLOOD DERPTH AT X-8 # 3
IF N/A ENTER @.
? 16

INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X~-SECTION # 4




INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X~SECTION # 4

s =y o
d 12353

INFUTELEV. (FT. MSL)# 2 AND ASSOC. TOPWIDTH FOR X-5 # 4
? 1257,67

INFUTELEV. (FT. MSL)# 3 AND ASSOC. TORWIDTH FOR X-5 # 4
? 1263, 201

INFUTELEV. (FT. MSL)# 4 AND ASSOC. TOFWIDTH FOR X-8 # 4
? 1870, 421

INPUT MANNING N AT X-8 # 4 (DEFAULT = @.a5a)
? @35

INPUT VALLEY WALL HEIGHT ABROVE CHANNEL BOTTOM AT X-5 # 4
IF N/76 INPUT 2.

~

INFUT FLOOD DEFTH AT X-5 # 4
IF N/7A ENTER @.

3

INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # S
?1.79

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 5
P 1244

INFUTELEV. (FT. MSL)# 2 AND ASSOC. TOFPWIDTH FOR X~85 # 5
9 1248,67
INPUTELEV. (FT. MSL)# 3 AND ASSOC. TORPWIDTH FOR X-8 # 5

? 1250, 201

(5

INFUTELEV. (FT. MSL)# 4 AND ASSOC. TORPWIDTH FOR X-S # 5
7 1260, 368

INPUT MANMING N AT X-8 # 3 (DEFAULT = @.a5a)
? LR35

u

INFUT VALLEY WALL HEIGHT AROVE CHANNEL ROTTOM AT X-5 #
IF N/7A INRFUT @.

2

INFUT FLOOD DERPTH AT X-5 # 5

IF N/A ENTER @.
7 14
FPROFILE OF CRESTS AND TIMES FORFaul JuelDAM
ONurmamed trib. RIVER
DISTANCE FEAK FEAK FL.OOD TIME TIME TIME
DOWNSTREAM FLOW DEFTH STAGE FL.OOD FEAK DEFL.OOD
(MILES) CFs FEET FEET HR HR HR
@ 13994. 15 13. 35 @ -999 P -399
. B2 497. 512 1. 48 =8 -39 .2l ~5399
. 85 8573. 399 8.72 16 -39 . =5 -399
1. 37 &£817. 591 3. 47 @ -39 - 36 —~599

1.79 ERS4. 426 8.75 14 ~399 . 44 ~399




N
e S 1 #

SIMFRLIFIED DAMEBREAK MODEL
BASIC LANGUAGE INTERACTIVE VERSION
WRITTEN BY JONATHAN N. WETMORE HRL MAY, 13983

INFUT SHORT' FOR SHORTENED VERSION, 'LONG' FOR FULL MODEL
? lang .

INFUT NAME OF DAM
? Paul Juel

INFUT RIVER NAME
? urmamed trib.

INFUT DAM CREST ELEVATION (FT. MSL)
? 13@8.5

INPUT FINAL EBREACH BROTTOM ELEVATION (FT. MSL)

? 1287.5

INPUT VOLUME OF RESERVOIR (AC-FT) AT MAX POOL ELEV
IF N/ ENTER @. AND VOL WILL BE EST. FROM SURF. AREA
7 E8.9

INPUT RESERVOIR SURFACE AREA (ACRES) AT MAX POOL ELEV
IF N/A ENTER 2. AND S.A. WILL BE EST. FROM VOLUME.

? 11,2

INFUT FINAL BREACH WIDTH (FT)
IF N/A ENTER @. DEFAULT USED = & # BREACH DEFTH
?e3

INFUT TIME (MINUTES) REGUIRED FOR EBREACH FORMATION
IF N/, ENTER @.
? 7

INPUT TURBINE/SFILLWAY/OVERTORFING FLOW (CFS).
IF N/A, ENTER @.@. DEFAULT = @.@

? 949

INFUT NUMEER OF X~SECTIONS (STARTING AT DAM) USED TO
DESCRIEE ROUTING REACH. (MIN=1, MAX=8)

70

INFUT NUMBER OF PRIRS OF ELEV-TORWIDTHS USED TO
DESCRIRE EACH X-SECTION (MIN=2, MAX=8)
7 4

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 1
(ELEVATION OF BASE OF DAM (FT. MSL)Y)
? 1286

INPUTELEV. (FT. MSL)# = AND ASS0C. TOPWIDTH FOR X-5 # 1
2 1290, 5@

INFUTELEV. (FT. MSL)# 3 AND ASSOC. TOFPWIDTH FOR X-S # i
2 1302, 267

INFUTELEV. (FT. MSL)# 4 AND ASS0C. TOPWIDTH FOR X-S # 1
2 131@, 535

INFUT MANNING N AT X-S # 1 (DEFAULT = @, @a5@)



Fr b

INFUT VALLEY WALL HEIGHT AROVE CHANNEL ROTTOM AT X-5 # 1
IF N/7A INPUT @.
)

INFUT FLODOD DEPTH AT X-5 # 1
IF N/A ENTER @.
)

INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X~SECTION # =

? .62

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # =2
? 1269

INFUTELEV. (FT. MSL)# 2 AND ASSOC. TOFWIDTH FOR X-8 #
? RT3, 67

m

Al

INFUTELEV. (FT. MSL)# 3 AND ASS0OC. TOFWIDTH FOR X-8 #
? 1280, 284

i

INFUTELEV. (FT. MSL)# 4 AND ASSOC. TOFWIDTH FOR X-S #
? 1290, 384

INPUT MANNING N AT X-5 #

? .03

(DEFAQULT = @.25a)

i

o

INFUT VALLEY WALL HEIGHT AROVE CHANNEL ROTTOM AT X-8 #
IF N/7R INFUT @.

el

INFUT FLOOD DEPTH AT X-8 # 2
IF N/RA ENTER @.

2 28
INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 3
7 .85

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 3
? 1264

i

INFUTELEV. (FT. MSL)# 2 AND ASSOC. TOFWIDTH FOR X-S # 3
? 267,67

INFUTELEV. (FT. MSL)# 3 AND ASSOC. TOFWIDTH FOR X-8 # 3
9 127@, 301

INFUTELEV. (FT. MSL)# 4 AND ASSOC. TOPWIDTH FOR X-8 # 3
? 1280, 80E

INPUT MANNING N AT X-8 # 3 (DEFAULT = @.a5n)

? @3S

G}

INPUT VALLEY WALL HEIGHT AROVE CHANNMEL BOTTOM AT X-5 #
IF N/7A INPUT @.

9

INFUT FLOOD DERTH AT X-8 # 3
IF N/A ENTER @.
? 16

INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X~-SECTION # 4




Yolea’d

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 4

7?1253

INFUTELEV. (FT. MSL)# & AND ASS0C. TOFPWIDTH FOR X-S # 4
?o1es7,67

i

INPUTELEV. (FT. MSL)# 3 AND ASSOC. TOPWIDTH FOR X-S # 4
? 1260, 201

».

INPUTELEV. (FT. MSL)# 4 AND ASSOC. TOFWIDTH FOR X~S # 4
? 127, 401

INFUT MANNING N AT X-8 # 4 (DEFAULT = @.a52)

? .03

INFUT VALLEY WALL HEIGHT ABOVE CHANNEL EBOTTOM AT X-5 # 4
IF N/7A INFUT @,

il

INFUT FLOOD DEFTH AT X-S # 4
IF N/A ENTER Q.

?

INFUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 5
?1.79

INFUT LOWEST CHANNEL ELEV. (FT. MSL) AT X~SECTION # 5
? 1844
INFUTELEV. (FT. MSL)# & AND ASSOC. TOPWIDTH FOR X-S # 5
7 1248,67

Y

AND ASS0C. TORWIDTH FOR X-8 # 5

&)

INPUTELEV. (FT. MSL)#
? 1206, 291

INFUTELEV. (FT. MSL)# 4 AND ASSOC. TORWIDTH FOR X-5 # 5
? 1260, 368

(DEFAULT = @. aSa)

wt

INFUT MANNING N AT X-5 #

? .25

&)}

INFUT VALLEY WALL HEIGHT AROVE CHANNEL EOTTOM AT X-5 #
IF N/A INRPUT @.

2

INFUT FLOOD DERTH RT X-8 # &
IF N/A ENTER @.

? 14
FROFILE OF CRESTS AND TIMES FORFaul JuelbhAoM
ONunmamed trib. RIVER
DISTANCE FEAK FEAK FL.OOoD TIME TIME
DOWNSTREAM FLOW DERTH STAGE FLOOD FEAK
(MILES) CFS8 FEET FEET HR HR
0 13343, 59 15, @4H @ -399 . 12
. B2 8288, 956 11.25 =8 -999 . =
. 85 £371. 669 3. 149999 16 -399 o3
1. 37 S207. 648 9. 770241 @ ~-299 « 45
1.79 4519, 26 8. 95 14 —-9993 )

TIME
DEFL.OQD
HR

-399
-999
-399
-299
~399




RUN

SIMPLIFIED DAMBREAK MODEL
BASIC LANGUAGE INTERACTIVE VERSION
WRITTEN BY JONATHAN N. WETMORE HRL MAY, 1983

INPUT ’SHORT' FOR SHORTENED VERSION, ’'LONG’ FOR FULL MODEL
? long

" INPUT NAME OF DAM
7?7 paul Jjuel

INPUT RIVER NAME
? unnamed trib.

INPUT DAM CREST ELEVATION (FT. MSL)
? 1310

INPUT FINAL BREACH BOTTOM ELEVATION (FT. MSL)
? 1285

INPUT VOLUME OF RESERVOIR (AC-FT) AT MAX POOL ELEV
IF N/A ENTER 0. AND VOL WILL BE EST. FROM SURF. AREA
? 255.7

INPUT RESERVOIR SURFACE AREA (ACRES) AT MAX POOL ELEV
IF N/JA ENTER O. AND S.A. WILL BE EST. FROM VOLUME.
? 30

INPUT FINAL BREACH WIDTH (FT)

IF N/A ENTER 0. DEFAULT USED = 3 x BREACH DEPTH
o

INPUT TIME (MINUTES) REQUIRED FOR BREACH FORMATION
IF N/A , ENTER O.
? 8

INPUT TURBINE/SPILLWAY/OVERTOPPING FLOW (CFS).
IF N/A, ENTER 0.0. DEFAULT = 0.0
? 742

INPUT NUMBER OF X-SECTIONS (STARTING AT DAM) USED TO
DESCRIBE ROUTING REACH. (MIN=1, MAX=8)
? 5

INPUT NUMBER OF PAIRS OF ELEV-TOPWIDTHS USED TO
DESCRIBE EACH X-SECTION (MIN=2, MAX=8)
? 4

INPUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 1
(ELEVATION OF BASE OF DAM (FT. MSL))
? 1286

INPUTELEV.(FT. MSL)# 2 AND ASSOC. TOPWIDTH FOR X-S # 1
? 1290,50

INPUTELEV. (FT. MSL)# 3 AND ASSOC. TOPWIDTH FOR X-S # 1
? 1300,267

INPUTELEV. (FT. MSL)# 4 AND ASSOC. TOPWIDTH FOR X-S # 1
? 1310,535

INPUT MANNING N AT X-S # 1 (DEFAULT = 0.050)
2 04



INPUT VALLEY WALL HEIGHT ABOVE CHANNEL BOTTOM AT X-S # 1
IF N/A INPUT O.
-

INPUT FLOOD DEPTH AT X-S # 1
IF N/A ENTER 0.
?

INPUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 2
? .62

INPUT LOWEST CHANNEL ELEV. (FT. MSL) AT X~SECTION # 2
? 1269

INPUTELEV. (FT. MSL)# 2 AND ASSOC. TOPWIDTH FOR X-S # 2
? 1273,67

INPUTELEV. (FT. MSL)# 3 AND ASSOC. TOPWIDTH FOR X-S # 2
? 1280,m284

INPUTELEV. (FT. MSL)# 4 AND ASSOC. TOPWIDTH FOR X-S # 2
? 1290,384

INPUT MANNING N AT X-S # 2 (DEFAULT = 0.050)
? .04

INPUT VALLEY WALL HEIGHT ABOVE CHANNEL BOTTOM AT X-S # 2
IF N/A INPUT 0.
?

INPUT FLOOD DEPTH AT X-S # 2
IF N/A ENTER O.
? 28

INPUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 3
? .85

INPUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 3
? 1264

INPUTELEV. (FT. MSL)# 2 AND ASSOC. TOPWIDTH FOR X-S # 3
? 1267,67

INPUTELEV. (FT. MSL)# 3 AND ASSOC. TOPWIDTH FOR X-S # 3
? 1270,301

INPUTELEV. (FT. MSL)# 4 AND ASSOC. TOPWIDTH FOR X-S # 3
? 1280,802

INPUT MANNING N AT X-S 4 3 (DEFAULT = 0.050)
? .04

INPUT VALLEY WALL HEIGHT ABOVE CHANNEL BOTTOM AT X-S # 3
IF N/A INPUT O.
J?

INPUT FLOOD DEPTH AT X-S # 3
IF N/A ENTER 0.
? 16

INPUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 4
? 1.377




INPUT LOWEST CHANNEL ELEV.

? 1253

(FT. MSL) AT X-SECTION # 4

INPUTELEV. (FT. MSL)# 2 AND ASSOC. TOPWIDTH FOR X-S # 4

? 1257,67

INPUTELEV. (FT. MSL)# 3 AND ASSOC. TOPWIDTH FOR X-S # 4

? 1260,201

INPUTELEV. (FT. MSL)# 4 AND ASSOC. TOPWIDTH FOR X-S # 4

? 1270,401

INPUT MANNING N AT X-S # 4 (DEFAULT = 0.050)

? .04

INPUT VALLEY WALL HEIGHT ABOVE CHANNEL BOTTOM AT X-S # 4

IF N/A INPUT O.
l)

INPUT FLOOD DEPTH AT X-S # 4

IF N/A ENTER O.
?

INPUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 5

?1.79

INPUT LOWEST CHANNEL ELEV,.

? 1244

(FT. MSL) AT X-SECTION # 5

INPUTELEV. (FT. MSL)# 2 AND ASSOC. TOPWIDTH FOR X-S # 5

? 1248,67

INPUTELEV. (FT. MSL)# 3 AND ASSOC. TOPWIDTH FOR X-S # 5

? 1250,201

INPUTELEV. (FT. MSL)# 4 AND ASSOC. TOPWIDTH FOR X-S # 5

? 1260,368

INPUT MANNING N AT X-S # 5 (DEFAULT = 0.050)

? .04

INPUT VALLEY WALL HEIGHT ABOVE CHANNEL BOTTOM AT X-S # 5

IF N/A INPUT O.
?

INPUT FLOOD DEPTH AT X-S # 5

IF N/A ENTER 0.
7 14

PROFILE OF CRESTS AND TIMES FORpaul juelDAM
ONunnamed

DISTANCE PEAK
DOWNSTREAM FLOW

(MILES) CFSs
0 23305,
.62 17969.
.85 17681
1.37 15460.

1.79 14376
nreak i1in 4570

23
73

.87

19

.01

PEAK
DEPTH
FEET

16.8

13.86
11.48
13.21
12.52

trib.RIVER

FLOOD
STAGE
FEET

0
28
16
0
14

TIME
FLOOD
HR

-999
-999
-999
-989
-999

TIME
PEAK
HR

.13
.22
.26
.36
.43

TIME
DEFLOOD
HR

-999
-999
-999
-999
-999



RUN

SIMPLIFIED DAMBREAK MODEL
BASIC LANGUAGE INTERACTIVE VERSION
WRITTEN BY JONATHAN N. WETMORE HRL MAY, 1983

INPUT ’SHORT’ FOR SHORTENED VERSION, ’LONG’ FOR FULL MODEL
? long

INPUT NAME OF DAM
? paul juel

INPUT RIVER NAME
? unnamed tirib.

INPUT DAM CREST ELEVATION (FT. MSL)
? 1310

INPUT FINAL BREACH BOTTOM ELEVATION (FT. MSL)
? 1285

INPUT VOLUME OF RESERVOIR (AC-FT) AT MAX POOL ELEV
IF N/A ENTER 0. AND VOL WILL BE EST. FROM SURF. AREA
? 255.7

INPUT RESERVOIR SURFACE AREA (ACRES) AT MAX POOL ELEV
IF N/A ENTER 0. AND S.A. WILL BE EST. FROM VOLUME.
? 30

INPUT FINAL BREACH WIDTH (FT)
IF N/A ENTER 0. DEFAULT USED = 3 *x BREACH DEPTH
o

INPUT TIME (MINUTES) REQUIRED FOR BREACH FORMATION
IF N/A , ENTER O.
? 8

INPUT TURBINE/SPILLWAY/OVERTOPPING FLOW (CFS).
IF N/A, ENTER 0.0. DEFAULT = 0.0
? 470 =z 3—5//-6«,— ‘tg;‘&.;’:‘.:)ts.r,;

INPUT NUMBER OF X-SECTIONS (STARTING AT DAM) USED TO
DESCRIBE ROUTING REACH. (MIN=1, MAX=8)
? 5

INPUT NUMBER OF PAIRS OF ELEV~TOPWIDTHS USED TO
DESCRIBE EACH X~-SECTION (MIN=2, MAX=8)
? 4

INPUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 1
(ELEVATION OF BASE OF DAM (FT. MSL))
? 1286

INPUTELEV. (FT. MSL)# 2 AND ASSOC. TOPWIDTH FOR X-S # 1
7 1280,50

INPUTELEV. (FT. MSL)# 3 AND ASSOC. TOPWIDTH FOR X-S # 1
? 1300,267

INPUTELEV. (FT. MSL)# 4 AND ASSOC. TOPWIDTH FOR X-S # 1
? 1310,535

INPUT MANNING N AT X-S # 1 (DEFAULT = 0.050)

(»} mnA



INPUT VALLEY WALL HEIGHT ABOVE CHANNEL BOTTOM AT X-S # 1
IF N/A INPUT O.
5

INPUT FLOOD DEPTH AT X-S # 1
IF N/A ENTER 0.
5

INPUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 2
? .62

INPUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 2
? 1269

INPUTELEV. (FT. MSL)# 2 AND ASSOC. TOPWIDTH FOR X-S # 2
? 1273,67

INPUTELEV. (FT. MSL)# 3 AND ASSOC. TOPWIDTH FOR X-S # 2
? 1280,284

INPUTELEV. (FT. MSL)# 4 AND ASSOC. TOPWIDTH FOR X-S # 2
? 1290, 384

INPUT MANNING N AT X-S # 2 (DEFAULT = 0.050)
? .04

INPUT VALLEY WALL HEIGHT ABOVE CHANNEL BOTTOM AT X-S # 2

IF N/A INPUT O.
l)

INPUT FLOOD DEPTH AT X-S # 2
IF N/A ENTER O.
? 28

INPUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 3
?7 .85

INPUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 3
? 1264

INPUTELEV. (FT. MSL)# 2 AND ASSOC. TOPWIDTH FOR X-S # 3
? 1267,67

INPUTELEV.(FT. MSL)# 3 AND ASSOC. TOPWIDTH FOR X-S # 3
? 1270,301

INPUTELEV.(FT. MSL)# 4 AND ASSOC. TOPWIDTH FOR X-S # 3
? 1280,802

INPUT MANNING N AT X-S # 3 (DEFAULT = 0.050)
? .04

INPUT VALLEY WALL HEIGHT ABOVE CHANNEL BOTTOM AT X-S # 3
IF N/A INPUT O.
?

INPUT FLOOD DEPTH AT X-S # 3
IF N/A ENTER O.
? 16

INPUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION # 4
9 1 7




INPUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 4
? 1253

INPUTELEV. (FT. MSL)# 2 AND ASSOC. TOPWIDTH FOR X-S # 4
? 1257,67

INPUTELEV. (FT. MSL)# 3 AND ASSOC. TOPWIDTH FOR X-S # 4
? 1260,201 '

INPUTELEV. (FT. MSL)# 4 AND ASSOC. TOPWIDTH FOR X-S # 4
? 1270,401

INPUT MANNING N AT X-S # 4 (DEFAULT = 0.050)
?7 .04

INPUT VALLEY WALL HEIGHT ABOVE CHANNEL BOTTOM AT X-S # 4
IF N/A INPUT O.
?

INPUT FLOOD DEPTH AT X-S # 4
IF N/A ENTER O.
?

INPUT DISTANCE DOWNSTREAM FROM DAM (MILES) TO X-SECTION ¢ 5

?7 1.79

INPUT LOWEST CHANNEL ELEV. (FT. MSL) AT X-SECTION # 5
? 1244

INPUTELEV. (FT. MSL)# 2 AND ASSOC. TOPWIDTH FOR X-S # 5
? 1248,617

INPUTELEV. (FT. MSL)# 3 AND ASSOC. TOPWIDTH FOR X-S # 5
? 1250,201

INPUTELEV.(FT. MSL)# 4 AND ASSOC. TOPWIDTH FOR X-S # 5
? 1260,368

INPUT MANNING N AT X-S # 5 (DEFAULT = 0.050)
? .04

INPUT VALLEY WALL HEIGHT ABOVE CHANNEL BOTTOM AT X-S # 5

IF N/A INPUT O.
?

INPUT FLOOD DEPTH AT X-S # 5
IF N/A ENTER O.

? 14
PROFILE OF CRESTS AND TIMES FORpaul juelDAM
ONunnamed trib.RIVER

DISTANCE PEAK PEAK FLOOD TIME TIME
DOWNSTREAM FLOW DEPTH STAGE FLOOD PEAK
(MILES) CFS FEET FEET HR HR
0 23106.83 16.74 0 -999 .13
.62 17815.3 13.82 28 -999 .22
.85 17529.9 11.45 16 -999 .26
1.37 15348.11 13.18 0 -999 .36
1.79 14273.08 12.49 14 -999 .43

Nrealr i 4870

TIME
DEFLOOD
HR

-998
-999
-999
-999
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DEWILD GRANT RECKERT & ASSQOCIATES CO. 1113 East 14th Street

CONSULTING ENGINEERS Sioux Falls, SD 57104
(6Q05)339~4157

Letter of Transmittal .
Project: W /W é
Corn T p SO

File No 3870

To: /M"‘ W
W ot fgbl Bn. — SOOwNR
/W . JP )
Gentiemen: We are sending the following:

___[. Copies of Sheet No. ________From: Re: @W é"“f-‘? f l:]

—____Copies of Sheet No. _______ From: Re: % Cecnvesr [—
Copies of Sheet No. From: Re: ' [_]
Copies of Sheet No, . From: Re: [_—
Copies of Sheet No. —_______ From: Re: r—]
Copies of Sheet No. From: Re: l-_-]
Copies of Sheet No. _______ From: Re:

Copies of Sheet No. ________ From: Re::

ACTION TAKEN NO EXCEPTIONS MAKE CORRECTIONS NOTED REVISE AND RESUBMIT

REJECTED A SUBMIT SPECIFIED ITEM @ 3
REMARKS: A Lve &f{??xw@ wgg 2eal Z /%&a,e/
Locwrae , tn  Geenditrce 278 azree W

Please send us _ prints of the above drawings for our D files, [:] correction.

DEWILD GRANT RECKERT & ASSQCIATES CQ.

By W/W

SPEEDIPLY:Y PAT'D MCP9 PAT'D MBF 28
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RECEIPT
Division of Water Rights
South Dakota Department of Water and Natural Resources

Pierre, July 27

-

. 1987

C

RECEIVED OF Paul M. Juel, RR 3. Box 21 anton. SO 57013

the following amount in fees for services rendered as provided for by law:

Fee for Application for Permit No._= ]gf--;___ to Appropriate Water, to con-
struct works and to put water to beneficial use

Fee for Application for Permit No. to Appropriate Water for

Future Use

Fee to retain Future Use Permit No. ___ after period of seven years.

Fee for Inspecting Constructed Works, confirming beneficial use and issuing
Water License No.

Fee for Filing Transfer Form

Fee for Filing Extension Request
Fee for Certified Copy of

Fee for Print Copy of Map

Fee for Certifying

Fee for

(Any Other Work Provided by Law) Total 150 |0




REPORT ON APPLICATION NO. 5145-3
Paul M. Juel
July 28, 1987

Water Permit Application No. 5145-3 is for construction of a dam
to store 58.9 acre feet of water annually. The dam will be
located in the N1/2 of the SW1/4 of Section 31 - T99N - R48W,
Lincoln County. The water is to be used for recreational
purposes, provide habitat for fish and wildlife , and for erosion
control.

DISCUSSION

The dam is to be built on an unnamed tributary of the Big Sioux
River. Currently there are no water rights on this tributary.
There are four water permits in Lincoln County which divert water
from the Big Sioux River which are downstream from this project.
The total diversion rate for these four permits is 10.36 cfs.

Due to the limited drainage area for this dam and its small
storage capacity, these water rights should not be adversely
affected.

Plans and specifications for the proposed dam have not been
submitted with this application. If Water Permit No. 5145-3 is
approved by the Water Management Board, plans and specifications
must be submitted to the Division of Water Rights for review and
approval by staff before the dam can be constructed. Along with
these plans, a breach analysis and downstream flood routing
report must be completed and submitted to determine the hazard
classification for the dam.

Depending upon the size and classification of this dam, minimum
spillway design flood requirements must be met to satisfy the
Water Management Board Rules Chapter 74:02:08 Safety of Dams.

The following is a listing of minimum spillway capacities for the
dam when it is classified by staff in a certain hazard category
and size.

HAZARD

CATEGORY SIZE SPILLWAY CAPACITY

3 effective height x storage ¢ 3000 25 year flood - 470 cfs
3 small 50 year flood - 680 cfs
2 small 100 year flood - 940 cfs
1 small 0.5 PMF - 8700 cfs

(Probable Maximum Flood)

The effective height of the dam is the difference in elevation
between the lowest point in the cross section taken along the
centerline of the dam and the crest of the emergency spillway.
The spillway capacities for the 25, 50, and 100 year floods
listed above were estimated using "Techniques for Estimating




Flood Peaks, Volumes, and Hydrographs on Small Streams in South
Dakota" prepared by the U.S. Geological Survey. The PMF was
estimated using ’Hydrologic Analysis of Dams’ computer program.

CONCLUSIONS

1. If this application is approved by the Water Management
Board, plans and specifications for the dam must be submitted for
review and approval by staff before the dam can be constructed.

2. A breach analysis and downstream flood routing report must be
completed and submitted to determine hazard classification for
the dam.

3. Due to the small drainage area of the dam, existing water
rights on the Big Sioux River should not be adversely affected by
approval of Water Permit Application No. 5145-3.

4. It is recommended Application No. 5145-3 be approved with the
qualification that low flows as needed for downstream domestic
use including livestock water and prior downstream water rights
must be by-passed.

Tim Tollefsrud
Natural Resources Engineer




RECOMMENDATION OF CHIEF ENGINEER FOR WATER PERMIT
APPLICATION NO. 5145-3

Pursuant to SDCL 46-2A-2, the following is the

recommendation of the Chief Engineer, Water Rights Division,
Department of Water and Natural Resources concerning Water
Permit Application No. 5145-3, Paul M Juel, RR 3, Box 21, Canton
SDh.

The Chief Engineer is recommending APPROVAL of Application

No. 5145-3 because 1) there is reasonable probability that there
is unappropriated water available for the applicant’s proposed
use, 2) the proposed diversion can be developed without unlawful
impairment of existing rights, 3) the proposed use is a
beneficial use and 4) in the public interest with the following
qualifications:

1. Approval of this permit is subject to submission of plans
and specifications to the chief engineer pursuant to Board
Rules Chapter 74:02:08, Safety of Dams prior to construction
of the dam for review and approval. A breach analysis and
downstream flood routing report shall be completed prior to
determining the hazard classification for the dam.

2. Low flows as needed for downstream domestic use, including
livestock water and prior water rights must be by-passed.

3. Approval of this Permit authorizes storage of up to 58.9
acre feet of water annually.

See the attached report for additional in ation.

OHN HATCH, Chief Engineer
August 3, 1987




y L\i ni&' “\ Department of

Water & Natural Resources

Joe Foss Building Water Rights Division
523 East Capitol 605 773-3352
Pierre, South Dakota 57501

Paul M. Juel
RR 3, Box 21
Canton, South Dakota 57013

Dear Mr. Juel:

Enclosed herewith is your Water Permit No.5145-3  as approved by the Water
Management Board authorizing you to construct your water diversion system and
the water to beneficial use, not exceeding the limits as specified in said
Water Permit No. 5145-3 .

Also enclosed is Form 10, Notice of Completion of Works and Application of Water
to Beneficial Use, which you are to complete and submit to the Chief Engineer
when you have completed the system and/or have put the water to beneficial use.
An inspection can then be scheduled so that your Water License may be issued to
you, thus completing your acquistion of a Water Right.

Very truly vyours,

JOHN HATCH, Chief Engineer
Water Rights Division

JH: ms
enclosure

PLEASE NOTE: Certain changes can be made in your permit within the five year
construction period, usually without affecting the priority date provided an
application to amend your permit is made within the five year period-i.e. changes
in location or number of diversion points (wells) or location of land to be

\ irrigated. Well locations for wells into the same aquifer can be moved up to

660 feet without application.

Applications to amend a permit after the five year construction period will be
assigned a new priority date. Applications to change water sources, to add lands
or increase original diversion rates, if approved will usually receive the date of
the new application as a priority date regardless of the five year construction
period.

" WNR-809-5/83




DW:NR 806-11/85

Instruction to Newspaper - Publish first publication of the following Notice on or before

August 13, 1987 with 2nd publication 1 week later. The applicant is responsible for payment.

NOTICE OF HEARING on Application No. 5145-3 to Appropriate Water
o to A | Water Pormii VaTer Rishi—
Notice is hereby given that Paul M. Juel whose mailing address is
RR_3, Box 21, Canton , South Dakota has made an application for a permit

to store 58.9 acre-feet of water annually in a dam to be located in the NiSW% Section 31-
T99N-R48W. The water 1s to be used for recreational purposes, provide habitat for fish
and wildlife production and for erosion control purposes.

Pursuant to SDCL 46-2A-2 the Chief Engineer of the Water Rights Division recommends

APPROVAL of Application No. 4145-3 because 1) unappropriated water is available,
2) will be no unlawful impairment of existing rights, 3) is beneficial use of water and
L) is in the public interest.

This application will be considered by the Water Management Board at Yoom 216, Joe
Foss Buflding, 523 E. Capitol, Pierre, SD, September 9 1987 at 10:00 am.

The recommendation of the Chief Engineer is not final or binding upon the Board and the
Board is authorized to 1) approve, 2) approve with qualifications, 3) defer, or 4) deny

this application after it reaches a conclusion based upon facts presented at the public
hearing. Any interested person who may be affected by a Board decision and who intends to
participate in the hearing before the Board and present evidence or cross-examine witnesses
according to SDCL 1-26, must file a written petition with BOTH the applicant and the Chief
Engineer by _August 28, 1987 . The petition may be informal, but it must include a
statement describing the petitioners interest in the application, the reasons for the
petitioner's opposition toor support of the application, and the signature and mailing
address of the petitioner or his legal counsel if legal counsel is obtained. The applicant
need not file a petition. :

This application is made pursuant to the provisions of SDCL 46-1-1 thru 46~1-9, 46-1-12 thru
L6-1-15; 46-2-3.1, 46-2-9, L6-2-11, 46-2-13, L46-2-17; L6-2A-1 thru L6-2A-10, L6-2A-12,
L46-2A-14, 46-2A-15; L6~5-1 thru 46-5-11, 46-5-13 thru 46-5-15, 46-5-24, L46-5-25, 46-5-30.2
L6-5-30.4, 46-5-31; 5 ) - ; 5 .

=520t —Lt=5~8—14 and Board Rules ARSD 74:02:01:01 thru 74:02:01:15¢ +Futere—used
2h+ 92+ 0+ 2l —th Fr—T 02404+ 25— H0-5000-AFA)—7 4102+ 0115+ 02— thruglt02+01+ 1505

This hearing is an adversary proceeding. The applicant or any person, after filing a
petition, has the right to be present or to be represented by a lawyer. These and other
due process rights will be forfeited if they are not exercised. Decisionsof the Board
may be appealed to the Circuit Court and the State Supreme Court as provided by law.

Any person wishing a copy of the Chief Engineer's recommendation, further information on
this application or to assure access to the hearing by the handicapped can contact the
Water Rights Division, DWNR, Joe Foss Bldg, Pierre SD (605 773-3352) for assistance

prior to the hearing date. The time of the hearing will be automatically extended for
at least twenty days upon written request of the applicant or any person.who has fileq

a petition to oppose or suppoxt the ggpligaiion. The request for extension must be filed
with the Chief Engineer by _ August 2o, 198 )




Form 8 - Proof of Publication - Notice of
Intent to Appropriate Water

No

PROOF OF PUBLICATION

STATE OF SOUTH DAKOTA )

) ss.
County __LINCOLN )
] CONNIE RENLI hereby

certify that the annexed printed copy of Notice of Intent to Appropriate ¢ontrol purposes.

STIOUX VALLEV NEWS

Water was taken from the

A newspaper which during the whole time of puhiix_:ation.of said notice
herein after stated, has been and is printed and published in the

CITY CANTON

of

County of LINCOLN and State of South Dakota;
that the said notice was published in said newspaper on the following
two dates:

Augqust 13, 1987

August 20, 1987

O mamie QQMQL

(Signature)

Bookkeeper

(Title)

August 20, 1987

(Date Signed)

NOTICE OF HEARING
On Application No. 5145-3
To Appropriate Water
Notice is hereby given that Pau

This hefa'rlng is an adversary

proceeding. The applicant or an)
person, after filing a petition, has
the right to be present or to be

M. Juel whose maliling address isrepresented by a lawyer. These

RR 3, Box 21,
Dakota has made

Canton, Southand other due process rights wil
an applicationbe. forfeited

if they are not

for a permit to store 58.9 acre-feetexercised. Decisions of the Boarc
of water annually in a dam to bemay be appealed to the Circuil

located in the

NY:SWY: SectionCourt and the State Supreme

31-TI9N-R4BW. The water is to beCourt as provided by law.

used for recreational purposes,
provide habitat for

Pursuant to SDCL 46-2A-2 the!

Chief of
Rights

Engineer
Division

fish andthe
wildlife production and for erosionrecommendation,
information on this application or

Any person wishing a copy of
Chief Engineer’s
further

assure access to the hearing by

the Watethq handicapped can contact the
recommend:Waler Rights Division, DWNR, Joe

APPROVAL of Application NcFoss Bldg., Pierre, SD (605-773-

5145.3 because 1) unappropriatea
water is avallable, 2) will be no
unlawful impairment of existing
rights, 3) Is beneficial use of water
and 4) is in the public interest.

This  application will be
considered by the  Water
Management Board at Room 216,
Joe Foss Bullding, 523 E. Capitol,
Pierre, SD, September 9, 1987 at
10:00'a.m.

The recommendation of the
Chlef Engineer is not final or
binding upon the Board and the
Board is authorized to 1) approve,
2) approve with qualifications, 3)
defer, or 4) deny this application
after it reaches a conclusion
based upon facts presented at the
public hearing. Any interested
person who may be affected by a
Board decision and who intends
to participate in the hearing
before the Board and present

3352) for assistance prior to tf
hearing date. The time of th
hearing will be automatical
|extended for at least twenty dag
'‘upon  written request of th
‘applicant or any person who ha
filed a petition to oppose ¢
support” the application. Th
request for extension must b
flled with*the Chief Engineer

August 28, 1987. |
'(8-13, 20) 1

evidence or
witnesses according to SDCL 1-'
26, must file a written petition with
BOTH the applicant and the Chief|

Engineer by August 28, 1987. The!

petition may be informal, but it
must
describing the petitioners interest

include a statement

in the application, the reasons for

the petitioner’s opposition to orl

support of the application, and

cross-examine|

‘the signature and mailing address
of the petitioner or his legal
counsel if legal counsel is
obtained. The applicant need not
file a petition.

This application is made
pursuant to the provisions of
SOCL 46-1-1 thru 46-1-9, 46.1-12
‘thru 46-1-15; 46-2-3.1, 46-2.9, 46-2-
11, 46-2-13, 46-2-17; 46-2A-1 thru
'46-2A-10, 46-2A-12, 46-2A-14, 46.
2A-15; 46-5-1 thru 46-5-11, 46-5.13
thru 46-5-15, 46-5-24,746-5-25, 46.5.
30.2 46-5-30.4, 46-5-31; and Board
Rules ARSD 74:02:01:01 thru
174:02:01:15.

Cost of Printing: $39 .06

WNR-808-7/79
Proof of Publigation
! '
N




Water Rights Division - DWNR File No._ /2573

Conversation or File Documentation

NAME OF PERSON OR FILE:_,%/ M Toe/

3

ADDRESS : AR 3 Royr 2/ COUNTY o/
DATE: 7/2 g /B 7 TELEPHONE

RE: ééaéJLS f! i;;e¢<:

COMMENTS:

A, A é Lo boross  Fyor 14 « Scs
oflice o La. 74»4 A cail Jf/wy s wr
/cu/xr //k- \/)'1/14- uw,i CJM%/{,A«{/ZG_—/. - 4/
Yo dod o ld DDl ot e it
asndk \4/ 74 A‘m Z aen /L fcgc/ /;“M C—E
p'f oux \g’@,fe,%/ 2 F Dﬂw«s /(w/c:J /4/9 _s'a\;i,

bhe wwetd Lotl L e T/ st

X % = 7/&[ [—rj Loy i/}"‘«'c)z(‘?/t ez >/ / /[~ //‘tw.f

S ;g4&7£¢y1,£”
/77

made

what the other party was told; why action or decision was .
NAME: %/m/(
L/82 ——

File in Permit or other file as necessary. Use to document coii:;;ﬁtions and
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NATER RIGHTS DIVISION
(6050 773-3352

September 30, 1987

Soil Conservatinn Serv1ce
Box 211 - ;
Canton, South Dakota 57013

ATTENTION: Bob Lahman:
Dear Mr. Lahman:

Enclosed is a draft copy of our Safety of Dams Rules, Additions to these
rules were approved at the September 9, 1987 Water Management Board Meeting
so we do not have a final copy yet. Approva] of plans and specifications
must meet the requirements of Sections 74:02:08:08 and 74:02:08:09. The
information we received for the Paul Juel dam does not have any breach
analysis information, or reservoir area capacity and spiliway discharge
capacity rating curves. ,

Sincerely,

Timothy G. Schaal, 7
Water Resources Engineer

TGS :ms



‘ y LI \i i‘l !\\ Deﬁartment of

Water & Natural Resources

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

October 5, 1987

Paul M Juel
RR 3, Box 21
Canton SD 57013

Dear Mr. Juel:

Enclosed is a draft copy of our Safety of Dams Rules. Additions to these
rules were approved at the September 9, 1987 Water Management Board meeting

so we do not have a final copy yet. Approval of plans and specifications must
meet the requirements of Sections 74:02:08:08 and 74:02:08:09.

If you have any questions, please contéct us.

Sincerely, w

TIMOTHY'G SCHAAL
Natural Resources Engineer
605 773-3352

enclosures

Egual Opportunity Emploger




Ahi\i E;-i Pan Department of

Water & Natural Resources

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

October 27, 1987

Paul M, Juel
RR 3, Box 21
Canton, SD 57013

Dear Mr. Juel:

This letter is in regard to your Water Permit No. 5145~3 for
construction of a dam for recreational use, to provide habitat

for fish and wildlife production and for erosion control. The
dam is to be located in the N1/2 N1/2 SW1/4 of Section 31, TI9N,
R48W.

Water Permit No. 5145-3 was approved September 9, 1987 by the
Water Management Board subject to submission of plans and
specifications to the Chief Engineer pursuant to Water Management
Board Rules Chapter 74:02:08, Safety of Dams, prior to
construction of the dam for review and approval. A breach
analysis and downstream flood routing report was also to be
completed prior to determining the hazard classification for the
dam.

We would like to make an inspection of the proposed dam site. If
it is convenient for you, we would like to make an inspection of
the proposed dam site on Wednesday, November 4, 1987 at 4:00 PM.
If Wednesday is not a convenient time for you, please contact me
at 773-3352. We are willing to schedule the inspection whenever
you are available to show us the proposed dam site.

Sincerely,
/s

David S. Brown
Natural Resources Engineer




4 L\i ni,&' A\ Department of -

Water & Natural Resources

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

November 3, 1987

Judy Juel
RR 3, Box 21 :
Canton, SD 57013

Dear Mrs. Juel:

This letter is in regard to our telephone conversation on
November 2, 18987. 1In our telephone conversation, you requested
that the November 4 inspection of the proposed dam site under
Water Permit No. 5145-3 be rescheduled. This letter is to
confirm that the inspection of the proposed dam site is
rescheduled for 4:00 pm on Thursday, December 3, 1987. 1If

December 3 is not a convenient time for you, please contact me at
773-3352.

Sincerely,

SWE/L WS

David S. Brown
Natural Resources Engineer
Water Rights Division



4 L\i. n;&‘ %\ Department of

Water & Natural Resources

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

November 30, 1987

Paul Juel
RR 3, Box 21
Canton, SD 57013

Dear Mr. Juel:

This letter is in regard to our telephone conversation on
November 30, 1987. In our telephone conversation, you requested
that the December 3 inspection of the proposed dam site under
Water Permit No. 5145-3 be rescheduled due to your unforseen trip

to Chicago. This letter is to confirm that the inspection of the
proposed dam site is rescheduled for 4:00 pm on Tuesday, December
8, 1987.

Sincerely,

N4}

David S. Brown

Natural Resources Engineer
Water Rights Division

605 773-3352



4 L\i i‘i %\ Department of

Water & Natural Resources

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

December 10, 1987

Paul Juel
RR 3, Box 21
Canton, SD 57013

Dear Mr. Juel:

On December 8, 1987, I visited with you in your home concerning
the construction the dam applied for under Water Permit #5145-3,
At that time, you gave me several documents that the Division of
Water Rights did not previously have. One of those documents was
an easement between you and the Dayton Township. I have made a
Xerox copy of the original easement and returning the original
easement as you requested.

Sincerely,

D3 R

David S. Brown

Natural Resources Engineer
Water Rights Division

605 773-3352




SIOUX FALLS KENWORTH, INC. J&R GMC TRUCK!

(][]

TRUCKS « FARTS - SERVICE

PAUL M. JUEL
SALES ENGINEER

4500 NORTH CLIFF AVENUE BUS: (605) 332-71"
SIOUX FALLS, SD 57104 HOME: (605) 987-58i

/37/{0/87
" ‘!—LveSo_ B&C\AM“LS GB.L\.\“Q&
r"awx W\i\‘ Tmi' oM

fC'EMLe,— S/l /987 w‘m&m
A *\m\,\"tez-) u.;?‘“\ L\’-‘w\ og*"

L\'\ﬁ l\.am -




EASEMENT

The undersigned, being the duly governing body of Dayton

Township, Lincoln County, South Dakota, maintain and govern a
certain township road, Which'road passes between real estate

presently owned by Curtis Tangen, legally described as:

Southeast Quarter (SE%) and the East One-Half (E%)
of the Southwest Quarter (SWk%) of the Southwest
Quarter (SWk) of Section Thirty-Six (36), Township
Ninety-Nine (99) Range 40 West of the 5th P.M.,
Lincoln County, South Dakota.

and real esate currently owned by Paul Juel, legally

described as:

North One-Half (%) of Lots One (1) and Two (2) of

the Southwest Quarter (SW%) of Section Thirty-One
(31), Township Ninety-Nine (99) North, Range 48

West of the 5th P.M., Lincoln County, South Dakota,
except the South Three Hndred Thirty Feet (S 330')

of the North Six Hundred Sixty-six Feet (N 660') of
the West Six Hundred Sixty-six Feet (W 666') thereof.

The undersigned hereby consents to the construction and

erection of a dam across a stream, which dam will be constructed on
the propérty of Paul Juel as above described, and cause a back flow
of water and formation of a_lake, which water and lake will flow

over the township road dividing the two above described properties.

For One Dollar ($1.00) and other good and valuable

consideration, the undersigned hereby grants to Paul Juel, his
successors, heirs and assigns, a perpetual right and easement to
back water over or under, and the right of water flowage caused by

such dam over the township road dividing the two above properties.




The undersigned hereby releases Paul Juel, his heirs,
successors, and assigns from ény and all claims for damages caused
to said roadway because of the water flowage and erection of such
dam.

This easement shall run with the land and shall be in
perpetuity and shall inure to the benefit of the owners of the
above described real estate, their successors, heirs and assigns.

Dated this day of June, 1987.

DAYTON TOWNSHIP

BY;;T/’i‘: éjza;;'ééiaf523i7 £,
- Céa/q {léz'z;é;e/z/ —Z&é%

Subscribed and sworn to before me

Y
this /A day of%z, 1987.
. "

QA
Notary Public, South Dakpt ~///4A
My commission expires é§A§25,§%7.

(SEAL)

——— -~
- -~



SIOUX FALLS

KENWORTH INC.

4500 NORTH CLIFF AVENUE e SIOUX FALLS, SD 57104
TELEPHONE (605) 332-7112

Tim:

Attached you will find some additional information from ASCS files. Please add these to the
file you already have and review for approval of the permit.

When we submitted the original application back in the summer, we were told that after
approval by the board the approval of the plans was basically a "rubber stamp of aproval."
I would appreciate this being finalized as soon as possible. We have already invested a
great deal of time and over $20,000.

Your cooperation will be appreciated.

Sincerely,

Paul M. Juel

TRUCKS — New, Used ¢« KENWORTH PARTS « SERVICE

JACOB BRAKESe HORTON FANSe CUMMINSe CATERPILLAR



SD-ENG-L5 UNITED STATES IEPARTMENT OF AGRICULTURE

L/70 SOIL CONSERVATION SERVICE
- 1L0G SHEET FOR EARTH BORINGS
Cooperator PRUL  SvEL Practice OAM
()] LiNcoLN County_
Parm, I.D. No. Technician Date  2-23-27
Sec. by R Hole No. ] Hole Elevation ! 3206 4
Drilling Location s, enp _of __pam on & (s G +87)
gﬁ::ecsly:gﬁ Description of Material
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LEGEND

————

ied Soil
sification
em Symbol Description
W Well graded gravels with less than 5% fines
SP Poorly graded gravels with less than 5% finees
M Gravels with 12 to 50% non-plastic to slightly plastic fines
3 Gravels with 12 to S0% moderately to very plastic fines
SW Well graded sands with less than 5% fines
SP Poorly graded sands with less than 5% fines
SM Sands with 12 to 50%.non-plastic to slightly plastic fines
3C Sands with 12 to 50% moderately plastic to very plastic fines
ML Non-plastic to slightly plastic fines with low liquid limit
°L Slightly to moderately plastic fines with low liquid limit
VH None to slightly plastic fines with high liquid limit
cH Highly plastic to very highly plastic fines with high
liguid limit
Total Depth - TD Hole No. Location
dater Table - WT or 1-99 Centerline of dam
Disturbed Sample - IS 100-199 Borrow
Undisturbed Sample - US 200-299 Emergency Spillway
51it Spoon Sample - SpT -300-399 Principal Spillway -
L00-499 Creek Channel
500-599 Relief Wells
600-699 Other Exploration

MR SN

Conditions:
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SD-ENG-LS UNITED STATES TEPARTMENT OF AGRICULTURE

L/70 SOIL CONSERVATION SERVICE

' 1L0G SEEET FOR EARTH BORINGS
Cooperator PAUL _ JUsl Practice pAM
cD LiNCoLN County
Pam, I.D. No. Technician Date 2-23-37

Sec. T R Hole No. 2 Hole Elevation_!2V®9q

Drilling Location oA & S, oF DR (s1h_S+05)
Unified Soil '

Class Symbol Description of Material
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SD-ENG-LS UNITED STATES TEPARTMENT OF AGRICULTUHE

L/70 SOIL CONSERVATION SERVICE
10G SHEET FOR EARTH BORINGS
Cooperator PAUL.  TUEL Practice AN
(4] Lincor N County
Farm, I.D. No. Technician Date 2-27-27
Sec. eI R Hole No. 3 _ Hole Elevation @91y
Drilling location oam & N/ _OF_DRAW (s1m AshnE,\
Inified Soil | Description of Material
Class Symbol scripvion O
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SD-ENG-LS UNITED STATES DEPARTMENT OF AGRICULTUEE

L/70 SOIL CONSERVATION SERVICE
10G SHEET FOR EARTH BORINGS
Cooperator | PAVL.  SUEL Practice DAM
CD LIN COLN County
Farm, I.D. No. Technician Date 2-23-37
Sec. s R Bole No. Lf__Hole Elevation 12960
Drilling Location___ _pan & BemweeN DRMwW AND ES (ST 3400)

Unified Soil

Class Symbol Description of Material
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SD-ENG-LS UNITED STATES IEPARTMENT OF AGRICULTURE

L/70 SOIL CONSERVATION SERVICE
| ' LoG SHEET FOR EARTH BORINGS
Cooperator PAUL SUEL Practice oAM
cD LINCOLN County
Fam, 1.D. No. Technician Date 2-23-87
Sec. T R Hole No.___S _ Hole Elevation 1306.9

Drilling Location ES Locanon  (pppes & sTR _0-30)
gt{i‘::egy:gﬁ Description of Material
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SD-ENG-LS UNITED STATES DEPARTMENT OF AGRICULTURE

v

L/70 SOIL CONSERVATION SERVICE
LOG SHEET FOR EARTH BORINGS
Cooperator payL  JVEL Practice OAM
cD LIN COLN County
Pam, I.D. No. Technician Date 2-23-57
Sec. 7 R Bole No._ (p Hole Elevation 13 00-7
Drilling Location____ BoRRow AREAR (200’ NE OF M)
gnliﬁegyiﬁﬁ Description of Material
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SD-WS-13
(Rev. 2/72)

UNITED STATES DEPARTMENT OF AGRICULTURE

Soil Conservation Service

STAGE STORAGE COMPUTATIONS

State S DPEots Watershed B SUEL
By Date 122, Checked by Date
Structure No. Sheet | of
Square Sum X 2h Accum,
Elev. |Inches Acres Acres 4 Ac. Ft. Remarks
. [ 4%)
1285 OO0 0.0
0.9 225
- 1290 D-a 2.25 .S
49 9.20 1200
(29 H.0 2-02 2
pae ff_.. - 122 24.60 )
269 ]2 ' .t 3665 T
. 222 4. ~ .
’302 'L{,O 2"1—3— A
25.0 7120 3
12 . IS 2.4¢
e 216 s 102.29
— 1210 200 2.55.LS B
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" UNITED STATES DEPARTMENT OF AGRICULTURE SD~ENG~29
Soil Conservation Service Rev. 12/84
HYDROLOGIC DATA SHEET
Operator: Prul. JUEL Farm No.:
Structure or Practice: DAM
Location: 21 -99 - 4@ County: UNCoL N
Computations by: A s Date: 12 /96
\ PEAK RATE AND VOLUME OF RUNOFF
(See Chapt. 2, Eng. Field Manual)
Soil Land Use Curve
Group and Condition Number Acres (CN) (Acres)
D Wwet)od — MEPD,wW w2 125 9,750
B RoW Cref — G000 Corl —¢onmur 75 Sms-_)g@_s__ 248628
B GRASS — NATVRAL ~Goop /AR bS 31"0? 22,400
" C— I Row crop - Good Conp - copmuve 82 Luzo pis®o| V17,260
C {GRASS = NAVRAL - GooD [FMR 76 150 'J 1,400
TOTAL 5280 L1o,43S

26.29 (USE 76)

Average Wa;ershed Slope -2/, Slope Factor
P Q q_E Storm
Weighted Design Inches Inches (fE3/s) Volume
CN Storm Rainfall Runof £ Peak Flow Ae—Fn—
Ac-PT
2 2 - 2.7 0.8\ 252 343
2 s 2S 13 Lyl 610
26 0 Y. 1.8 52 AN
6 2s 47 2.24 242 1,027
76 50 S-u 2-87 930 1287
ANNUAL YIELD
Isogram Area
% Chance Freq. No. Acres Inches Ac.-In. Ac.-Ft.
20 5 YR 4 5280 2.27 12,108 Jbo9
so 2 I8 i Sgo o-3Y 4,519 7Y
&o 1% ve. l 538 0-22 Ls 148




SEDIMENT YIELD

Erodibility Gross Rate Drainage Delivery Design Req'd. Sediment
Area Area Rate Period Volume
(Ac.Ft./Ac./¥r.) Acres (7 Years (Ac.Ft.)
e . 0037 2280 10 2.0 29. 8|

HYDRAULIC DATA

SPILLWAYS - EARTH OR VEGETATED

Crest Crest Permissible Hp qx Width | Velocity at Q
Elev. Length Velocity (£t) [(££2/s/£t) | (£t) | Control Section | (ft®/s)
CHANNELS (DITCHES, DIVERSiONS, WATERWAYS, ETC.)
b d Area W.P, Retard. | Channel | Velocitw Q
Reach | (ft) (ft) §.S. | (ft2) | (ft) R or n Grade (ft/s) (ft3/s)
PRINCIPAL SPILLWAYS
Riser Barrel Barrel Weir Orifice Barrel Design
dia. dia. - length h Q h Q h 0 0
n) | n) (F1) b | cedre | ab|@edre | ) | e | (5e3/s)
D
- /
CULVERTS .
Dia. | Length Inlet Control Outlet Contrel Q
Type (ir) (ft) [ Head-ft Q-ft3/s Head-ft Q-ft°/s (£t3/s)
'
WATERWAYS-DIVERSIONS (FROM TABLES)
Slope | Width | Depth Side Retard- Velocity Q
No. | Reach | Type | (%) (ft) (ft) | Slopes | ance Vl—ft/s V?-ft/s (£t3/s)




AL‘\i uik o Department of

Water & Natural Resources

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

February 1, 1988

NOTICE
TO: Paul M. Juel, RR 3, Box 21, Canton SD 57013
FROM: John Hatch, Chief Engineer

Water Rights Division 605 773-3352

SUBJECT: Notice of Hearing Regarding Violation of Qualification
to Water Permit Application No. 5154-3

The Water Management Board will conduct a public hearing to
consider action to be taken regarding violation of the following
qualification to approval of Water Permit Application No. 5145-3.

Approval of this permit is subject to submission of plans
and specifications to the chief engineer pursuant to Board
Rules Chapter 74:02:08, Safety of Dams prior to construction
of the dam for review and approval. A breach analysis and
downstream flood routing report shall be completed prior to
determining the hazard classification for the dam.

The hearing will be held at 2:45 pm, March 2 1988, in Room 216,
Joe Foss Building, 523 E. Capitol, Pierre SD. The agenda time is
an estimate. The actual time of hearing may be later than 2:45
pm due to prior agenda items. The Board has legal authority and
jurisdiction to consider this matter pursuant to SDCL 46-2-9, '
46-2-11 and 46-2-17.

David Brown, Division Engineer, completed an inspection on
December 8, 1987 of the proposed site in the N1/2 SW1/4 section
31-T99N-R48W specified on Water Permit Application No. 5145-3.
The Water Management Board approved Application No. 5145-3 on
September 9, 1987 with the qualifications specified on the Chief
Engineer’'s recommendation dated August 3, 1987.

The on-site inspection found that the dam had been constructed in
violation of the above qualification to approval of No. 5145-3.
The Board will consider the violation of No. 5145-3 pursuant to
SDCL 46-1-12, 46-1-14, 46-1-15, 46-5-9 through 46-5-11 and Board
Rule 74:02:01:14. Notice that the above qualification would be
considered by the Board was sent to you on August 3, 1987 in the
Chief Engineer’s recommendation. Confirmation that the Board
approved Application No. 5145-3 with the above qualification was
given via phone conversation with Ron Duvall, Division Engineer,
on October 1, 1987 and via letter from Tim Schaal, Division
Engineer, dated October 5, 1987.




February 1, 1988
Notice
Page 2

After all evidence is taken at the hearing, the Board may issue a
decision to: 1. Order removal of the dam, 2. Amend the permit,
3. Suspend the permit, 4. Take no action or some combination of
Nos. 1 through 3. The hearing will be held pursuant to the
contested case procedures required by SDCL Chapter 1-26. The
hearing is an adversary proceeding and you have the right to be
present at the hearing and to be represented by a lawyer. These
and other due process rights will be forfeited, if not exercised
at the hearing. Any decision rendered by the Board may be
appealed to the Circuit Court and to the State Supreme Court as
provided by law.




CERTIFICATION

I hereby certify that on February 1, 1988 I have personally
deposited with the U.S. Mail, a postage prepaid envelope
containing Notice of Hearing Regarding Violation of
Qualification to Water Permit Application No. 5145-3 addressed
as follows: Paul M Juel, RHR 3, Box 21, Canton SD 57013

ﬁmm

KAREN SCHLAAK
Senior Secretary

STATE OF SOUTH DAKOTA )
) 88
COUNTY OF HUGHES )

Sworn to, before me, this 3”4’ day of Februar 1988.

Notary Public

F ittt tatatintnia i iatalatntrin i iafntate

+

3 JOHN HATCH %
§ A2\ NOTARY PUELIC By
§ SEA)soum DAKOTA@ :
¢ My Commission Expires Apr. 1, 1993 }

b TSI A SERESR S S SSEAYCOCN: §




Report on Violation of Qualification
to Water Permit Application No. 5145-3

February 22, 1988

July 27, 1987, Water Permit Application No. 5145-3 was received
by the Division of Water Rights. The permit application was for
storage of 58.9 acre-feet of water annually in a dam to be
located in the N1/2 SW1/4 Section 31, TY99N, R48W, Lincoln County.
The water was to be used for recreational purposes, provide
habitat for fish and wildlife production and for erosion control
purposes.

Water Permit No. 5145-3 was approved by the Water Management
Board on September 9, 1987 with the following qualification:

Approval of this permit is subject to submission of plans
and specifications to the Chief Engineer pursuant to Board
Rules Chapter 74:02:08, Safety of Dams prior to construction
of the dam for review and approval. A breach analysis and
downstream flood routing report shall be completed prior to
determining the hazard classification for the dam.

October 27, 1987, the Division made a written request to Paul
Juel to make an inspection of the proposed dam site November 4,
1987. November 2, 1987, Mrs. Paul Juel requested by telephone
that the inspection be rescheduled for December 3, 1987. On
November 30, 1987, Mr. Juel requested by telephone that the
December 3 inspection be rescheduled for December 8, 1987.

On December 8, 1987, an inspection was conducted by David Brown,
Division Engineer. The inspection determined that the dam had
been constructed during the end of October, 1987. Construction
of the dam prior to review and approval of plans and
specifications, and receipt of a breach analysis and flood
routing report is in violation of qualification to Water Permit
No. 5145-3.

Notice that the above qualification would be considered by the
board was sent to Mr. Juel on August 3, 1987 in the Chief
Engineer’s recommendation. Confirmation that the Board approved
Water Permit Application No. 5145-3 with the above qualification
was given via telephone conversation with Ron Duvall, Division
Engineer on October 1, 1987 and via letter from Tim Schaal,
Division Engineer on October 5, 1987 (see attached letter).




CONCLUSIONS

1. Mr. Juel is in violation of the permit qualification.

2. The Water Management Board has the authority to consider the
violation of the qualification for Water Permit No. 5145-3
pursuant to SDCL 46-1-12, 46-1-14, 46-1-15, 46-5-9 through
46-5~11 and Board Rule 74:02:01:14.

OPTIONS AVAILABLE TO THE BOARD

The Board may issue a decision to: take no action, amend the
permit, suspend the permit, order removal of the dam, or some
combination of these options.

Qo Brcune

David S. Brown
Natural Resources Engineer



AL‘j i’l' A\ Department of

Water & Natural Resources

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

February 25, 1988

Paul Juel
RR 3, Box 21
Canton SD 57013

Dear Mr. Juel:

Enclosed is a copy of the Report on Violation of Qualification to
Water Permit Application No. 5145-3 which will be considered at
the March 2, 1988 Water Management Board meeting.

Very truly yours,

OHN HATCH, Chief Engineer
ater Rights Division
605 773-3352

enclosure




AL\i n;&.i' N\ Department of

Water & Natural Resources

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

March 8, 1988

NOTICE
TO: Paul M. Juel, RR 3, Box 21, Canton SD 570)3
FROM: John Hatch, Chief Engineer

Water Rights Division
605 773-3352

SUBJECT: Amendment of Quélification on Water Permit Application
No. 5145-3 and Notice of Hearing

The Water Management Board amended qualification No. 1 on
Application No. 5145-3 at the March 2 and 3, 1988 Board meeting
to read as follows:

Approval of this permit is subject to submission of plans
and specifications to the chief engineer pursuant to Board
Rules Chapter 74:02:08, Safety of Dams for review and
approval. A breach analysis and downstream flood routing
report shall be completed to determine the hazard
classification for the dam. This qualification shall be
completed by the May 11 and 12, 1988 Board meeting.

The following information needs to be submitted for review and
approval to comply with the above amended qualification:

1) A complete set of plans and specifications including a
spillway rating curve pursuant to requirements in Chapter
74:02:08 (copy enclosed). The plans and specifications need
to be signed by a registered professional engineer.

2) A breach analysis with a downstream flood routing report
completed by a registered professional engineer.

The information needs to be received by the Water Rights Division
by May 11, 1988. 1If the information has not been received, a
hearing will be held at 11:30 am on May 11, 1988 before the Board
to consider the violation of the above amended qualification.

The agenda time is an estimate. The actual time of hearing may
be later than 11:30 am due to prior agenda items. Applicable
provisions of the original Notice of hearing dated February 1,
1988 will still apply at this hearing.

cc: Harold Deering, Assistant Attorney General
John Guhin, Assistant Attorney General




CERTIFICATION

I hereby certify that on March 8, 1988 I have personally
deposited with the U.S. Mail, a postage prepaid envelope
containing Notice of Amendment of Qualification on Water Permit
Application No. 5145-3 and Notice of Hearing addressed as stated

on the notice.
Haron sdohbaak

KAREN SCHLAAK
Senior Secretary

STATE OF SOUTH DAKOTA )

) S8
COUNTY OF HUGHES )
Sworn to, before me, this jltfi day of _Z?@QC&}L _______ , 1988.
¥ JOHN HATCH ¢
& NOTARY PUBLIC 2\ & Notary Public
“3 @soum DAKOTA@ :
§ My Comm:ssnon Explres Apr.1, 1993 :




March 23, 1988

Mr. John Hatch
Water Right Dept.
Pierre, SD

Dear Mr. Hatch:

I received your letter regarding the completion of approval
for my permit. As I remember the hearing, the motion was
made, seconded, and passed by vote, that I was to provide

a Breach Analysis for approval of my permit. I verified this
with the council members at the time. In your letter you are
requesting signed plans, a spillway rating curve, and the
Breach Analysis. It was my understanding that the breach
analysis was the only requirement made by the board.

I am in the process of contacting engineers to do the
breach analysis required. This will be provided prior to

the Spring meeting in May as requested.

If you have further questions, please feel free to contact me.

J

Sincerely,

2

Paul M. Juel

RR 3, Box 21
Canton, SD 57013
(605) 987-5872




A L'Li ui.el!(\ Department of

Water & Natural Resources

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

March 30, 1988

Paul M. Juel
RR 3, Box 21
Canton, SD 57013

Dear Mr. Juel:

I am writing in response to your letter dated March 21, 1988
concerning the qualifications the Water Management Board placed
on your Water Permit Application No. 5145-3.

The Water Management Board amended qualification No.l on
Application 5145-3 at the March 2 and 3, 1988 Board meeting to
read as follows:

Approval of this permit is subject to submission of plans
and specifications to the chief engineer pursuant to Board
Rules Chapter 74:02:08, Safety of Dams for review and
approval. A breach analysis and downstream flood routing
report shall be completed to determine the hazard
classification for the dam. This qualification shall be
completed by the May 11 and 12, 1988 Board meeting.

The following information needs to be submitted for review and
approval to comply with the above amended qualification:

1) A complete set of plans and specifications including a
spillway rating curve pursuant to requirements if Chapter
74:02:08. The plans and specifications need to be signed by
a registered professional engineer.

2) A breach analysis with a downstream flood routing report
completed by a registered professional engineer.

If you will remember there was some discussion at the Board
Meeting on liability and the situation we would be in if a signed
set of plans were not submitted. It was also mentioned that
there might be a possibility your contractor could sign off on
the SCS plans that were used.

If you have any questions concerning this metter, please contact
us.

Very truly yours,
s 7 ’/'

OHN HATCH, Chief Engineer
Water Rights Division
(605) 773-3352
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i Department of Conservation 107 22nd avenue

United States Soil
Agriculture Service Brookings SD 57006

April 7, 1988

Paul Bb. Juel
Rte. 3, Box 21
Canton, SD 57013

Dear Paul,

Due to the workload anc -ime restraints that have been caused by the

Food Security Act, we hzve to deny your request for assistance with the
Breacn Analysis of your Zlam.

Neither our field perscnnel nor our state and area office specialists have
the time available to complete the extensive surveys and computations
needed to complete this type of analysis. I would suggest that you contact
a consultant engineer Ir your areca to complete this work.

If you nave any additicrzl questions please contact Mike Kuci at fhe
Brookings Area Office.

Sincerely,

2 /,%

Gary ¢ . Coplan
Area Conservationist

cc: »ike Kuck, AE, Brccokings, SD
Keith Nelson, SCz, Zuron, SD

30ob Lehman, DC, Czrzon, SD
//
The Soil Conservation Service :
is an agercy of the %&\? ‘,5



April 12, 1988

Mr. John Hatch

Chief Engineer

South Dakota Department of
Water and Natural Resources

Water Rights Division

523 East Capitol

Pierre, SD 57501-3181

Dear Mr. Hatch:

Enclosed please find the plans for our dam signed by an
engineer per the boards request.

We contacted the Soil Conservation Service with regards
to the Breach Analysis and other requirement recently and
learned that at this time, they do not have the time to
complete the extensive surveys and computations needed

to compute the necessary information.

It is our desire to allow the SCS to furnish this information,
since we have been working with them on this project for over

ten (10) years. After sending the letter to them in March, we
placed several calls and finally got in touch with Mike Kuck, AE.
We received a letter from the SCS office today explaining that

at this time they are to busy to live with the deadline of May 11l.
Mike Kuck indicated that if we would be able to get an extension,
they could complete the required analysis, etc., at a later date
when they had more time.

I will continue to be in contact with Mike at the SCS in an effort
to pin him down as to how soon they may be able to prepare the
Breach Analysis and Spillway Curve. ‘

Perhaps you could let me know when the Board will meet again after
the May 1llth meeting, if an extension can be granted. Thank you,

Yours truly,

Paul M. Juel
RR 3, Box 21
Canton, SD 57013
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4 L\i i‘i “\ Department of

Water & Natural Resources

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

April 25, 1988

Paul M. Juel
RR 3, Box 21
Canton, SD 57013

Dear Mr. Juel:

I am writing in response to your letter dated April 12, 1988
concerning the submittal of signed plans for your dam and your
request for an extension beyond the May 11 and 12, 1988 Water
Management Board meeting to submit your Breach Analysis.

The Water Management Board amended qualification No.l on Appli-
cation 5145-3 at the March 2 and 3, 1988 Board meeting to read as
follows:

Approval of this permit is subject to submission of plans
and specifications to the chief engineer pursuant to Board
Rules Chapter 74:02:08, Safety of Dams for review and
approval. A breach analysis and downstream flood routing
report shall be completed to determine the hazard classifi-
cation for the dam. This qualification shall be completed
by the May 11 and 12, 1988 Board meeting.

The following information needs to be submitted for review and
approval to comply with the above amended qualification:

1) A complete set of plans and specifications including a
spillway rating curve pursuant to requirements of Chapter
74:02:08. The plans and specifications need to be signed by
a registered professional engineer.

2) A breach analysis with a downstream flood routing report
completed by a registered professional engineer.

The information you submitted as signed plans cannot be approved.
The amended qualification calls for a complete set of plans and
specifications signed by a registered professional engineer
pursuant to Board Rules Chapter 74:02:08, Safety of Dams. The
information you submitted only contains a topographic map of the
area and does not appear to have been signed by a registered
professional engineer. Also, we cannot issue you an extension of
time to submit your breach analysis. The Water Management Board
would need to do so.




-

April 25, 1988
Paul M Juel
Page 2

As stated in the March 8, 1988 NOTICE, if the above information
is not received by May 11, 1988; a hearing will be held at 11:30
am on May 11, 1988 before the Board to consider the violation of
the above amended qualification.

If you have any questions concerning this matter, please contact
us.

Very rul . s

JOHEN HATCH, Chief Engineer
Water Rights Division
605 773-3352




V! L\i -iPA' %\ Department of

Water & Natural Resources

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

April 29, 1988

Paul M. Juel
RR 3, Box 21
Canton, 8D 57013

Dear Mr. Juel:

I am writing in response to your telephone conversation with Tim
Schaal April 28, 1988 concerning the difficulty you are having
getting signed plans and a breach analysis for your dam before
the May 11 and 12, 1988 Water Management Board meeting.

As was discussed, you could request the Board to amend
Qualification No. 1 on your application removing the portion
pertaining to the submittal of a breach analysis. This request
would be based on the fact that we have already completed a
breach analysis on your dam and have determined that it will be a
Category 3 dam. If the Board would recognize your request and
make such an amendment, then you would still need to provide =a
complete set of plans and specifications including a spillway
rating curve signed by a registered professional engineer
pursuant to Board Rules Chapter 74:02:08, Safety of Dams.

We are suggesting that you submit a letter to the Water
Management Board making your request along with an explanation of
your difficulties. Also you should state a specific date when
you would be able to submit a signed set of plans and breach
analysis if the Board does not amend your permit. You should
plan to be present at the Water Management Board meeting to
explain your situation to the Board and answer any questions they
may have.

If you have any questions concerning this matter, please contact
us.

Very truly yoyrs,

OHN HATCH, Chief Engineer
Water Rights Division
605 773-3352




May 4, 1988

Water Management Board
Water Rights Division
Joe Foss Building

523 East Capitol
Pierre, SD 57501-3181

Dear Board Members:

I am writting this letter to make a formal request to the Board
to consider amending Qualification No. 1 on my application re-
moving the portion pertaining to the breach analysis. This
request is based on the fact that the Water Rights Division has
completed a Breach Analysis of their own.

We are making this reguest because we have contacted many engineering
firms regarding the Board's requests and have had no success in

getting any definite committment from any of them. We did find one
engineering firm with the capabilities to perform a breach analysis

but they could only guess that they would be able to get to it sometime
in late July.

We have exhausted all possibilities of finding an engineer who would
be able to have the information completed by May 11 or 12. We are
working on getting the plans signed, and have a comhittment for a
spillway rating curve within the next two to three weeks. However,
the breach analysis (as explained to me requires a great deal of time)
and could not be provided until late July.

Please, would you give this request your consideration.
Yours truly,
Paul M. Ju

RR 3, Box
Canton, SD 57013




SCHMITZ, KALDA & ASSOCIATES

ENGINEERS & LAND SURVEYORS

MUNICIPAL & CIVIL ENGINEERING
WATER SUPPLY - SEWAGE WORKS - INDUSTRIAL WASTES - LAND PLANNING - STREETS - AIRPORTS

260 BOYCE-GREELEY BUILDING - TELEPHONE 332-8241 - SIOUX FALLS, SOUTH DAKOTA 57102

May 11, 1988

Mr. Paul Juel

RR 3, Box 21

Canton, SD 57013

Dear Paul:

This is to certify that we staked your Dam in accordance

with the SCS plans you supplied us with the exception

that the downstream slope was changed from 2.5:1 to 3:1.

Sincerely yours,

SCHMITZ,; KALDA & ASSOCIATES, INC.

Kim J Buell, PE LS
Reg. No. 4190

kkh
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4 L\i i‘*’ “\ Department of

Water & Natural Resources

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

May 13, 1988
NOTICE

TO: Paul Juel, RR 3, Box 21, Canton SD 57013

’ S 7-
FROM: John Hatch, Chief Engineer Q 457 100 T
Water Rights Division 57757%9

605 773-3352

SUBJECT: Amendment of Qualification on Water Permit No. 5145-3

The Water Management Board amended qualification No. 1 on
Permit No. 5145-3 at the May 11 and 12, 1988 Board meeting to
read as follows:

Approval of this permit is subject to submission of plans
and specifications to the Chief Engineer pursuant to Board
Rules Chapter 74:02:08, Safety of Dams for review and
approval. This qualification shall be completed by the
October 5, 1988.

The following information needs to be submitted for review and
approval to comply with the above amended qualification:

1) A complete set of plans and specifications including a
spillway rating curve pursuant to requirements in Chapter
74:02:08. The plans and specifications need to be signed by
a South Dakota registered professional engineer (SDRPE) or
by someone under the supervision of a SDRPE that designs or
inspects dams as part of his or her employment.

The Board directed in the amendment that the qualification be
completed by October 5§, 1988. However, if no indication is given
that the qualification will be complied with, then Notice of a
hearing time and place will be given approximately two weeks
prior to the October 5, 1988 Board meeting.

cc: Harold Deering, Assistant Attorney General
John Guhin, Assistant Attorney General

1889 - 1989
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CERTIFICATION

I hereby certify that on May 13,
with the U.S. Mail,
addressed to:

1988 I have personally deposited
a postage prepaid envelope containing Notice

Paul Juel, RR 3, Box 21, Canton SD 57013

/ 'fc?/wn JWaa/é

KAREN SCHLAAK
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DeWild Grant Reckert & Associates Co.
Architecture Engineering and Planning

4113 East 14th Street
Sioux Falls, South Daketa 57104
(605) 339-4157

August 12, 1988

Mr. and Mrs. Paul Juel
RR 3
Canton, SD 57013

RE: Field Survey and Rating Curves for Juel Dam
DGR File 3870

Dear Paul and Judy:

This letter presents the results of our field survey and office
calculations for the dam on your farm located about 3 miles
northeast of Canton, SD. The dam is located in the southwest
quarter of Section 31, T99N, R48W,.

Our field work consisted of determining elevations of the crest
of the spill tube as well as the bottom of the upstream and
downstream ends of the 66" CMP culvert through the dam. We also
surveyed a profile of the elevations of the top of the dam as
well as an elevation profile of the emergency spillway located at
the north end of the dam. We also surveyed four cross sections
through the emergency spillway for use in computing a rating
curve for the emergency spillway. We also ran a level circuit to
the west where the creek feeding the lake crosses the gravel
road. We determined the elevations of the bottoms of the twin
62"x102" RCAP culverts as well as the lowest elevation on the top
of the gravel road at this location.

The attached drawings show a plan and profile of the dam and a
cross section through the emergency spillway. The profile also
includes a drawing of the elevation profile along the centerline
of the emergency spillway.

We have computed a rating curve for the emergency spillway with
the results of our calculations and a graph of the results
enclosed with this letter. We have also developed a rating curve
for the spill tube.

Our survey shows that the elevations of the bottoms of the twin
culverts at the gravel road at the west line of Section 31 are
1298.8 on the downstream side and 1299.3 on the upstream side.
The elevation of the low point of the gravel road near the twin
culverts is 1308.7. 1In comparison, the crest of the spill tube
is at elevation 1300.0, the top of dam elevation varies from
1307.8 to 1309.2, and the emergency spillway is about 1306.0.

i i i i Bldg.
th Avenue 1051 Office Park Road 315 First Avenue 600 Sioux City Federal Plaza Bldg
%‘éﬁ\?e\l{\/%%tﬁgdo 80211 West Des Moines, lowa 50265 Rock Rapids, lowa 51246 Sioux City, lowa 51101
(303) 458-0311 (515) 225-8346 (712)472-2531 (712) 277-3049
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During our field work, we observed that the 66" CMP culvert
through the dam has deflected substantially under the weight of
the earthfill dam. At the center of the dam we measured the in-~-
side of the pipe to be 4.8°* vertically and 6.2° horizontally (the
undeflected pipe at each end is round with an inside diameter of
5.5’). It is not normal for this much deflection to occur in a
properly designed and constructed CMP culvert. It is possible
that the life expectancy of the CMP culvert may be in jeopardy
with this much deflection. We suggest that you further inves-
tigate this situation with the Contractor, pipe supplier, and/or
Soil Conservation Service to determine whether corrective action
is needed and/or who would be responsible for replacing the CMP
culvert should it structurally fail sometime in the future.

As shown by the profile of the top of dam, the top of dam has a
low point over the culvert. This depression may have resulted
from the deformation which has occurred in the CMP culvert below.
After any corrective action which may be done to the culvert is
completed, we recommend that this low area in the dam be filled
so that it is level with the rest of the top of dam (about eleva-
tion 1308.5).

During the field work, we also noted that there is some erosion
occurring on the face of the dam. We understand that you have
attempted to get grass growing on the face of the dam but have
been unsuccessful due to the drought conditions which have oc-
curred this spring and summer. We would recommend that You con-
tinue your efforts this fall or next spring to get grass growing
on the face of the dam to control erosion on the face. Also, we
would recommend that no trees be planted on the dam itself and
that any trees which may start growing naturally on the face or
top of the dam be removed.

As indicated by the drawings, our field survey has revealed that
the dam was constructed within reasonable tolerances of the
planned dimensions and elevations shown on the copy of the con-
struction drawings which you provided us. We understand that you
are interested in the possibility of raising the elevation of the
crest of the spill tube, in order to increase the normal eleva-
tion of the lake surface. We can understand your interest Since
at the present time the lake is about 2.3’ below the crest of the
spill tube as a result of the drought conditions that have oc-
curred this spring and summer. It appears to us that it is
indeed possible to accomplish this by simply welding some addi-
tional pipe onto the existing 96" CMP spill tube so that the lake
surface must reach a higher elevation before it overflows and
drains into the creek below. We suggest that you request permis-
sion for such raising from the SD Department of Natural Resources
in Pierre. With the information that we have developed during
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our field survey and with the rating curves provided with this
letter, they will be able to evaluate the technical feasibility

of such raising and advise you whether they can grant you a per-
mit to make this alteration.

Before raising the crest of the spill tube, we suggest that you
should also consider the impact of such raising of the lake level
on the evergreen trees which you have planted on the high area
upstream of the north end of the dam. These trees may die if

inundated for a significant period of time by a higher lake sur-
face.

We thank you for the opportunity to assist you in this matter.

If you have any further questions or comments, please let us
know.

Sincerely yours,
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Culvert Di

FHWA Chart Number
Scale Number on Chart
Manning's Roughness Coefficient {(n-value)

COMPUTATION OF CULVERT PERFORMANCE CURVE

ameter

PIPE CULVERT ANALYSIS

(feet)
(1,2 or 3)

(Type of Culvert Entrance)

Entrance Loss Coefficient of Culvert Opening
ngth (feet)
ope (feet per foot)
*x% RESULTS XkoK
. .Headwater (ft)

Culvert Le
Culvert S1

Flow Rate Tailwater
(cfs) Depth(ft)

50

100.
150.
200.
250.
300.
350.
400.
450,
500.

.00
00
00
00
00
00
00
00
00
00

.00
.50
.00
.50
.50
.50
.50
.50
.50
.50

T OO LW

In.Ctrl.

L661215.5(-2,
.98/1296.831
A Tizes 02-0,
.47/297.32 1
.98 /500,83 3
. 83/B0Z . &T
,01/3c4.8¢ g
. 53/327.321 1
.38/3/0.2314
STz 42 18.

Out.Ctrl.

47

.48

21

.40
.34
.98
.45
.31
.54

16

Enter Flow Rate and Tailwater,

Normal

Depth(ft)

.27
.81
.25
.65
.03
.40
.80
.22
.83
.50

O s W W W DN DN =

Critica
Depth({f

O OO O W o WO WD

1
t)
93

.76
.42
.96
.41
LTT
.02
.19
.30
.37

Zof-ﬁ

5.5

2

1

.025

0.5

107

.0596

Depth at Outlet
Outlet(ft) Vel.{(fps)

1.27 12.01
1.81 14.67
2.25 16.39
2.65 17.66
3.03 18.65
3.40 19.43
3.80 20.00
4.22 20.44
4.83 20.34
5.50 21.05

or Press the <Esc> Key to End
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5. Bend Loss Hence. for a given diameter, the greater the helix angle,
the tess the friction factor. Foragiven helix, the greater the

Energy loss due to bends in a sewer system s inaddition diameter. the less the friction factor.

to the normal wall friction loss in conduit flow.

The values in Table 4b are based on standard helical

V2 pipe manufactured from a 24-in. net-width strip of steel.
hy= Ky — However, the pipes tested were of a smaller diameter for
2g a given helix angle. Further research may show even

lower values when larger diameters of standard helical
pipe for a given helix angle are taken into account.
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central angle of bend (degrees)

Coefficients of Friction for Structural Plate

Early model studies by the U.S. Corps of Engineers,
and analyses of the same, had been the basis for friction
factors of structural plate for several years.

In 1988, full-scale measurements, the first of their kind,
were made on a 1500-ft. long 14-ft. diameter structural
ptate pipe line in Lake Michigan. These measurements
indicated a tower friction factor than those derived from
mode! studies. As a result, the recommended values of
Manning's “n” for structural plate pipe of 10-ft. diameter

MANNING’S “n” and larger have been modified as shown in Table 4a. The

. | for t i i e .
Accepted values for Manning's "n” for CSP and structural values for the smalter diameters remain as they were

plate as verified through research and model testing are
given in Tables 4a and 4b.

Coefticients of Friction for Helical CSP

Table 4a

Tests by the St. Anthony Falls Hydraulic Laboratory of Coefficients of Friction {n} for Structural Ptate
the University of Minnesota, in 1869, have determined that {Manning's Formula)
the “n” value for spiral pipe varies directly with the
diameter of the pipe. The reason for this is that on small Corrugations Diameters
diameter pipes the spiral corrugations form a smaller 6" x 27 5 ftt. 7 tt 10 ft. | 15t
angle with the axis of the pipe than they do on the larger Plain — unpaved 033 032 030 023
diameters. This §maH angle produces a spiral flow which 25% Paved 028 027 028 004
reduces the iricticn factor.

Table 4b
Coefficients of Friction (n) for Corrugated Steei Pipe (CSP)
(Manning’s Formuia)

Riveted : Helical

Corrugations 22/3" x /2" 11/2" x 1/4” ! 223" x Y2

All Diam. 8" 10" 12" 15" 18" 21" 24" 36" 48" 60"-120"
Unpaved 024 012 014 012 013 014 015 016 .018 .020 .024
25% Paved Q21 015 017 .020 021
Fully Paved 012 012 012 012 012

Riveted
Corrugations 3" x 1" Helical — 3" x 1"

All Diam. 36" 48" 54" 60" 66" 72" 78"-144"
Unpaved 027 021 023 023 024 Q235 026 027
25% Paved 023 019 .020 020 021 022 022 023
Fully Paved 012 012 012 012 012 012 012 012
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y L' \i | ;Oi'\\ Department of

Water & Natural Resources

Joe

Foss Building

523 East Capitol
Pierre, South Dakota 57501-3181

September 22, 1988

NOTICE

TO: Paul M Juel, RR 3, Box 21 Canton SD 57013

FROM: John Hatch, Chief Engineer; g%ééﬁﬁi

Water Rights Division

605 773-3352 %@%

SUBJECT: Noncompliance with Amendment of Qualification on Water
Permit No. 5145-3

The Water Management Board amended qualification No. 1 on Permit No. 5145-3
at the May 11 and 12, 1988 Board meeting to read as follows:

Approval of this permit is subject to submission of plans and
specifications to the Chief Engineer pursuant to Board Rules Chapter
74:02:08, Safety of Dams for review and approval. This qualification
shall be completed by the October 5, 1988 Board meeting.

The following information needs to be submitted for review and approval to
comply with the above amended qualification:

A complete set of plans and specifications including a spillway rating
curve pursuant to requirements in Chapter 74:02:08. The plans and
specifications need to be signed by a South Dakota registered
professional engineer (SDRPE) or by someone under the supervision of a
SDRPE that designs or inspects dams as part of his or her employment.

The Water Rights Division received the spillway rating curve, a
cross-section diagram and spillway flow calculations for the dam on August
30, 1988. Additional information is needed to complete the plans and
specifications as outlined in Chapter 74:02:08. The portions of the plans
and specifications received on August 30, 1988 are not complete without the
signature of a SDRPE or by someone under the supervision of a SDRPE as
described above.

The Water Management Board will consider the noncompliance with the amended
qualification at a hearing to be held at 9:45 am on October 6, 1988 in Room
216, Joe Foss Building, 523 E Capitol, Pierre SD. The agenda time is an
estimate. The actual time of hearing may be later than 9:45 am due to
prior agenda items. Applicable provisions of the original Notice of
hearing dated February 1, 1988 will still apply at this hearing. The
hearing to be held October 6, 1988 will be cancelled subject to receipt,
review and approval of a complete set of plans anc¢ specifications. ThLe
plans and specifications will need to be received by October 3, 1988 to
allow adequate time to review the plans and specifications.



CERTIFICATION

I hereby certify that on September 22, 1988 I have personally
deposited with the U.S. Mail, a postage prepaid envelope
containing a Notice on Noncompliance with Amendment of
Qualification on Water Permit No. 5145-3 addressed as follows:

Paul M Juel, RR 3, Box 21, Canton SD 57013

/fm ﬁ(aa/é

KAREN SCHLAAK
Senior Secretary

STATE OF SOUTH DAKOTA )
. ) sS
COUNTY OF HUGHES )

---------------------
.....

3 JOHN HATCH & otary Pablic

b 2 NOTARY PUBLIC 2N &
@soum DAKOTA@ £

$ My Commission Expires Apr.1,1993

i




4 L\i ni&' \ Department of

Water & Natural Resources

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

September 22, 1988

NOTICE
TO: Paul M Juel, RR 3, Box 21 Canton SD 57013
FROM: John Hatch, Chief Engineer/ { gﬁiéﬁli
Water Rights Division <::37 g 93&22%35;”
605 773-3352 W ‘
SUBJECT: Noncompliance with Amendment of Qualification on Water

Permit No. 5145-3

The Water Management Board amended qualification No. 1 on Permit No. 5145-3
at the May 11 and 12, 1988 Board meeting to read as follows:

Approval of this permit is subject to submission of plans and
specifications to the Chief Engineer pursuant to Board Rules Chapter
74:02:08, Safety of Dams for review and approval. This qualification
shall be completed by the October 5, 1988 Board meeting.

The following information needs to be submitted for review and approval to
comply with the above amended qualification:

A complete set of plans and specifications including a spillway rating
curve pursuant to requirements in Chapter 74:02:08. The plans and
specifications need to be signed by a South Dakota registered
professional engineer (SDRPE) or by someone under the supervision of a
SDRPE that designs or inspects dams as part of his or her employment.

The Water Rights Division received the spillway rating curve, a
cross—section diagram and spillway flow calculations for the dam on August
30, 1988. Additional information is needed to complete the plans and
specifications as outlined in Chapter 74:02:08. The portions of the plans
and specifications received on August 30, 1988 are not complete without the
signature of a SDRPE or by someone under the supervision of a SDRPE as
described above.

The Water Management Board will consider the noncompliance with the amended
qualification at a hearing to be held at 9:45 am on October 6, 1988 in Room
216, Joe Foss Building, 523 E Capitol, Pierre SD. The agenda time is an
estimate. The actual time of hearing may be later than 9:45 am due to
prior agenda items. Applicable provisions of the original Notice of
hearing dated February 1, 1988 will still apply at this hearing. The
hearing to be held October 6, 1988 will be cancelled subject to receipt,
review and approval of a complete set of plans and specifications. The
plans and specifications will need to be received by October 3, 1988 to
allow adequate time to review the plans and specifications.
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| Ahlxi 40 *‘L\ Department of

Water & Natural Resources

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

October 18, 1988

Leonard C. Neugebauer, PE/LS

Project Manager

DeWild, Grant, Reckert & Associates Co.
1113 East 14th Street

Sioux Falls, SD 57104

Dear Mr. Neugebauer:

I am writing in reference to the Field Survey and Rating Curves
you prepared for the dam Paul Juel constructed near Canton.

Water Permit No. 5145-3 was approved on September 9, 1987
authorizing the construction of the dam with the following
qualification.

Approval of this permit is subject to submission of plans
and specifications to the chief engineer pursuant to Board
Rules Chapter 74:02:08, Safety of Dams for review and
approval. A breach analysis and downstream flood routing
report shall be completed to determine the hazard
classification for the dam.

The plans and specifications need to be signed by a South Dakota
registered professional engineer (SDRPE) pursuant to SDCL 36-18,
or a person under a the supervision of a SDRPE who designs and
inspects dams as part of his of her employment.

At the May 11 and 12, 1988 Water Management Board meeting the
Board amended the qualification to remove the breach analysis
requirement. This was based on the fact that the staff had
already performed a breach analysis and determined that the
classification of Juel Dam would be a Low Hazard, Category 3 dam.

At the October 5 and 6, 1988 Water Management Board meeting the
Roard recognized Mr. Juel’s difficulties in obtaining a complete
set of plans and specifications. The Board made a motion to
accept your field survey and rating curves as a final as built
inspection if we could obtain your signature and professional
registration seal on them. The Board would then consider the
above qualification satisified with your final inspection along
with the preliminary design information we have received.




October 18, 1988
Leonard C. Neugebauer
Page 2

Enclosed is your Field Survey and Rating Curves, please attach
your professional registration seal to them and return them to
our office. If you have any questions, please contact our office
or Mr. Juel.

Very truly yours,

John Hatch, Chief Engineer
Water Rights Division
605 773-33562

cc: Paul Juel



DeWild Grant Reckert & Associates Co.
Architecture Engineering and Planning
1113 East 14th Street

Sioux Falls, South Dakota 57104
(605) 339-4157

August 12, 1988

Mr. and Mrs. Paul Juel
RR 3
Canton, SD 57013

RE: Field Survey and Rating Curves for Juel Dam
DGR File 3870

Dear Paul and Judy:

This letter presents the results of our field survey and office
calculations for the dam on your farm located about 3 miles
northeast of Canton, SD. The dam is located in the southwest
quarter of Section 31, T99N, R48W.

Our field work consisted of determining elevations of the crest
of the spill tube as well as the bottom of the upstream and
downstream ends of the 66" CMP culvert through the dam. We also
surveyed a profile of the elevations of the top of the dam as
well as an elevation profile of the emergency spillway located at
the north end of the dam. We also surveyed four cross sections
through the emergency spillway for use in computing a rating
curve for the emergency spillway. We also ran a level circuit to
the west where the creek feeding the lake crosses the gravel
road. We determined the elevations of the bottoms of the twin
62"x102" RCAP culverts as well as the lowest elevation on the top
of the gravel road at this location.

The attached drawings show a plan and profile of the dam and a
cross section through the emergency spillway. The profile also
includes a drawing of the elevation profile along the centerline
of the emergency spillway.

We have computed a rating curve for the emergency spillway with
the results of our calculations and a graph of the results
enclosed with this letter. We have also developed a rating curve
for the spill tube.

Our survey shows that the elevations of the bottoms of the twin
culverts at the gravel road at the west line of Section 31 are
1298.8 on the downstream side and 1299.3 on the upstream side.
The elevation of the low point of the gravel road near the twin
culverts is 1308.7. 1In comparison, the crest of the spill tube
is at elevation 1300.0, the top of dam elevation varies from
1307.8 to 1309.2, and the emergency spillway is about 1306.0.

i i i ity Federal Plaza Bldg.
th Avenue 1051 Office Park Road 315 First Avenue 600 Sioux City
ggr?\?e\r{ve(:%tloargdo 80211 West Des Moines. lowa 50265 Rock Rapids. lowa 51246 Sioux City, lowa 51101
(303) 4'58-0311 (515) 225-8346 (712)472-2531 (712)277-3049



August 12, 1988
Mr. and Mrs. Paul Juel
Page 2

During our field work, we observed that the 66" CMP culvert
through the dam has deflected substantially under the weight of
the earthfill dam. At the center of the dam we measured the in-~
side of the pipe to be 4.8 vertically and 6.2° horizontally (the
undeflected pipe at each end is round with an inside diameter of
5.5, It is not normal for this much deflection to occur in a
properly designed and constructed CMP culvert. It is possible
that the life expectancy of the CMP culvert may be in jeopardy
with this much deflection. We suggest that you further inves-
tigate this situation with the Contractor, pipe supplier, and/or
Soil Conservation Service to determine whether correctve action
is needed and/or who would be responsible for replacing the CMP
culvert should it structurally fail sometime in the future.

As shown by the profile of the top of dam, the top of dam has a
low point over the culvert. This depression may have resulted

completed, we recommend that this low area in the dam be filled
so that it is level with the rest of the top of dam (about eleva-
tion 1308.5),

During the field work, we also noted that there is some erosion
occurring on the face of the dam. We understand that you have

As indicated by the drawings, our field survey has revealed that
the dam was constructed within reasonable tolerances of the
planned dimensions and elevations shown on the copy of the con-
struction drawings which you provided us. We understand that you
are interested in the possibility of raising the elevation of the
crest of the spill tube, in order to increase the normal eleva-
tion of the lake surface. We can understand your interest since
at the present time the lake is about 2.3° below the crest of the
spill tube as a result of the drought conditions that have oc-
curred this spring and summer. It appears to us that it is
indeed possible to accomplish this by simply welding some addi-
tional pipe onto the existing 96" CMP spill tube so that the lake
surface must reach a higher elevation before it overflows and
drains into the creek below. We suggest that you request pPermis-
sion for such raising from the SD Department of Natural Resources
in Pierre. With the information that we have developed during



August 12, 1988
Mr. and Mrs. Paul Juel
Page 3

our field survey and with the rating curves provided with this
letter, they will be able to evaluate the technical feasibility
of such raising and advise you whether they can grant you a per-
mit to make this alteration.

Before raising the crest of the spill tube, we suggest that you
should also consider the impact of such raising of the lake level
on the evergreen trees which you have planted on the high area
upstream of the north end of the dam. These trees mav die if
inundated for a significant period of time by a higher lake sur-
face.

We thank you for the opportunity to assist you in this matter.
If you have any further questions or comments, please let us
know.

Sincerely yours,

DEWILD GRANT RECKERT
& ASSOCIATES COMPANY

Leonard C. Neugebauer, PE/LS
Project Manager

Enclosures

LCN:cg
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PIPE CULVERT ANALYSIS

Culvert Diameter (feet)

FHWA Chart Number
Scale Number on Chart
Manning's Roughness Coefficient

(1,2 or 3)

COMPUTATION OF CULVERT PERFORMANCE CURVE

Entrance Loss Coefficient of Culvert Opening
Culvert Length (feet)

Culvert Slope

Flow Rate Tailwater
(cfs) Depth(ft)

50.

100

300

00

.00
150,
200.
250.

00
00
00

.00
350.
400.
450.
500.

00
00
00
00

.00
.50
.00
.50
.50
.50
.50
.50
.50
.50

RO B NN

(feet per foot)

*%x% RESULTS *%x
..Headwater (ft)..
In.Ctrl. Out.Ctrl,.

2.661215.51-2,

3.98294.231

5.1Tz58.c2-0.
.40
7.98/3m0,23 3,
.98
.45

6.47/257.32 1

9.83/202.%5
12.01204.584 8

14,53/327.5211,
17.38/3/2.2314,
20.5% =242 18,

417

.48

21

34

31

54
16

Enter Flow Rate and Tailwater,

or Press the <Esc> Key to End

Zor—" g

5.5
2
(Type of Culvert Entrance) 1
(n-value) .025
0.5
107
.0596
Normal Critical Depth at Outlet
Depth(ft) Depth(ft) Outlet(ft) Vel.(fps)
1.27 1.93 1.27 12.01
1.81 2.76 1.81 14.67
2.25 3.42 2.25 16.39
2.65 3.96 2.65 17.66
3.03 4.41 3.03 18.65
3.40 4.77 3.40 19.43
3.80 5.02 3.80 "20.00
4,22 5.19 4.22 20.44
4,83 . 5.30 4.83 20.34
5.50 5.37 5.50 21.05
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5. Bend Loss Hence. for a given diameler, the greater the helix angle,
the less the inction factor. Fora given helix, the greater the

Energy loss due to bends in a sewer systemisinadditon diameter. the less the iriction factor.

to the normal wall friction {0ss in conduit flow.

The values in Table 4b are basec on siancard helical

V2 pipe manufactured from a 24-in. net-width strip of steel.
hp= Kp| — However, the pipes tested were of a smaller diameter for
29 a given helix angle. Further research may show even
lower vzlues when larger diameters of standard helical
where Ky = 0.25 f _93_ pipe for a given helix angle are taken into accouot.
90

©-
u

central angle of bend (degrees)

Coefticients of Friction for Structural Plate

Early model studies by the U.S. Corps of Engineers,
and analyses of the same, had been the basis for friction
factors of structural plate for several years.

In 1968. full-scale measurements, the first of their kind,
were made on a 1500-ft. long 14-ft. diameter structural
plaie pipe line in Lake Michigan. These measurements
indicated a lower friction factor than those derived from
model studies. As a resull, the recomrended values of
Manning's “n” for structura! plate pipe of 10-ft. diameter

MANNING’S "n” and larger have been modified as shown in Table 4a. The

. I i i
Accepted values for Manning's "n” for CSP and structural values for the smaller diameters remain as they were.
plate as verified through research and model testing are
given in Tables 4a and 4b.

Coetfticients of Friction for Helical CSP

Table 4a

Tests by the St. Anthony Falls Hydraulic Laboratory of Coefficients of Friction (n} for Structural Plate
the University of Minnesota, in 1969, have determined that {Manning’s Formula)
the "n" value for spiral pipe varies directly with the
diameter of the pipe. The reason for this is that on small Corrugations Diameters
diameter pipes the spiral corrugations form a smaller 67 x 27 5 it 7 . 10 1. | 15 1.
angle with the axis of the pipe than they do on the larger Plain — unpaved 033 032 030 023
diameters. This small angle produces a spiral flow which 25% Paved 028 027 026 024
reduces the fricticn factor. <> reve i : it '

Table 4b

Coefficients of Friction (n} for Corrugated Steel Pipe {CSP)
(Manning’s Formula)

Riveted : Helical
Corrugations 22/3"x 1/2” 1127 x 1/4”" ! 223" x 12"

Afl Diam. 8" 10" 12" 15" 18" 21" 24" 36™ 48" 60"-120"
Unpaved 024 012 014 012 013 | 014 015 016 .018 .020 024
25% Paved 021 015 017 .020 021
Fully Paved 012 012 012 012 012

Riveted
Corrugations 3" x 1" Helical — 3" x 1"

All Diam. 36" 48" l 54" 60" 66" 72" 78"-144"
Unpaved .027 .021 023 023 .024 025 026 027
25% Paved .023 019 .020 .020 021 .022 .022 .023
Fully Paved 012 012 012 012 .012 012 012 .012

-20-
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AL\iAiOﬁ\ Department of
Water & Natural Resources

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

October 28, 1988

Paul Juel
RR 3, Box 21
Canton, SD 57013

Dear Mr. Juel:

I am writing in regard to your Water Permit No. 5145-3. With the
receipt of the stamped Field Survey and Rating Curves from
DeWild, Grant, Reckert & Associates Co. on October 20, 1988,
qualifications on Water Permit No. 5145-3 has been complied with.
Thank you for your cooperation.

If you have any questions, please contact us.

Very truly yours,

ohn Hatch, Chief Engineer
Water Rights Division
605 773-3352

1889 - 1989

Sl Dbtz



0.4\ Department of
ater & Natural Resources

oss Building
ast Capitol
e, South Dakota 57501-3181

FEB 14 1949

Paul M. Juel
Rural Route 3, Box 21}
Canton, South Dakota 57013

Dear Mr. Juel:

Enclosed is your Water Permit No. 5145-3  as approved by the
Water Management Board authorizing construction of the water
system and the application of water to beneficial use, not
exceeding the limits as specified in the Water Permit.

We will schedule an inspection so that the Water License may be
issued to you, thus completing your acquistion of a Water Right.

Very uly yoyrs,

OHN HATCH, Chief Engineer
Water Rights Division
605 773-3352

JH:ms

enclosure



_5145-3  Paul M. Juel

e . Safety of Dams lD number .02211
Vermillion River Water District

Form 12 Permit No.

Report Of Examination Of Works And/Or Application Of Water To Beneficial Use
TO: Chief Engineer, Division of Water Rights, DWNR, Foss Bldg., Pierre, SD 57501

Paul M. Juel

I have this day made a thorough examination of the water use system constructed by

of RR_3, Box 21, Canton, South Dakota 57013 holder of

Permit No._2145-3 , bearing the priority of _July 27, 1987 19 authorizing
the diversion of 58.9 acre- of the waters of surface water (unnamed creek)

erosion control, recreational uses and providing habitat for fish and
for wildlife production purposes, in _Lkincoln County.

I have to report on the conditions of the same as follows:
A. Works used to divert the water: Dam
22 feet tall, approximately 675 feet long, 100 foot wide emergency spillway, 58.9 acre-feet
normal storage, 217 (approximately) acre-feet maximum storage, 8.0 foot diameter CMP riser,
5.4 foot diameter CMP conduit (note: CMP is primary spillway)

B. Works used to transport water to place of use; In place use

C. Works used to apply water to beneficial use: In place use

The system is in the following condition .adequate (exceptions noted in PHASF 1 INSPECTION CHECKLLST)

The point of diversion is located 700 feet south and 800 feet west of the center of section 31,
T99N RL8W

The works are capable of diverting and conveying to the p]ace of use _58.9 acre-feet
erosion control, recreational uses and providing
¢|,{/[,1’,/p{e&/5é¢¢xjd’ of water which is to be used for habitat for fish and wildlife production

Water has been put to beneficial use to the maximum extent as follows: _in _place use

{dxﬁﬁ{iéfr{g/dldﬁuwééﬁéﬂ/fz(vfa{éﬁd the license should be issued for _58.9 acefe-feet.

Applicable permit qualifications have been complied with X__ Yes No

Exceptions to compliance are: Date Septemher 13 1989

W R

(signature)
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LICENSE FOR PERMIT NUMBER _ 5145-3 Paul Juel

1. Legal location of wells: NA

dams & structures: SW1/4 of Section 31, T99N R48W (north 1/2)

2. Well Information: Well Drilling Firm NA

Completion
Casing a)
b)
c)
Pump a)
b)
c)
d)
e)
f)

Report Yes__ No___  No. of Wells_____ Depth

diameter Screen a) type

length b} length

type __  Static Water Level )
make Motor a) make

model b) model No.

size c) horsepower rating

capacity gpm

turbine pump -~ no. of stages

operating PSI

3. Distribution lines or canals NA

a)
b)
c)

size

type
length

4. Dam Information:

a)
b)
c)
d)
e)
f)
g)
h)
i)
J)
k)
1)

height to crest 22 feet m) Outlet tubes: Primary Spillway

height to primary spillway 13,1' above toe}) diameter 8.0'(riser), 5.4 (conduit)
height to secondary spillway _lg;glu§bovetgg type CMP

crest width 13 ' 3) valved (Y/N) No

crest length _675'approximately 4) valve type none

spillway length 250' + 5) location on structure

spillway width 100! South End of Dam (station 140)
approx. storage 58 9 acre feet n) Category of Dam 3

approx. storage to crest 21/ acre feet

date constructed October of 1987

inspection sheet completed (Y/N) ___{eg -
Name of Contractor _COrky Claussen {Clark, South Dakota)

Note: Toe of dam measured at downstream invert of 5.4' diameter CMP



5. System Type a) sideroll:

NOTE:

Indicate any other permit(s) which are associated with project

Yes

.

X

-NA
NA

No

1) length

feet

2) diameter of pipe

3) make, model & number of

sprinklers

4)
5)

spacing of sprinklers

nozzle size

c) gun

1) make

2) nozzel size

3) capacity (GPM)

4) hose size

5) hose length

e) gated pipe

1) length

2) diameter

3) spacing of gates

f) portable boom

1) make

2) nozzel size

3) capacity (GPM)

b) towline:
1)
2)

3)
4)

length feet

make, model & number of

sprinklers

spacing of sprinklers

nozzle size

d) center pivot

1)
2)
3)
4)
5)
6)
7)

8)
g) siphons
1)
2)

make

number of towers

distance between towers
overall length
end gun (Y/N)

high or low pressure

make & size of nozzles

capacity (GPM)

size

number

For Permits with additional wells or changes in well locations, record the

following for each well:

if a well log is available.

Check Items

pumping capacity, date constructed, well driller and

None

1. Soil and water permit lands agree with lands being irrigated and lands

listed on permit?
2.

3. All -structures, wells
in the Water Permit app

a9t

Special qualifications to permit being abided by?

d lands on map? All structyres are, located as descrlbed

ation

Irrigation Questionnaires checked to determine if perm1t owner started

irrigation by end of construction period?

Is chemigation used?

If yes, does equipment comply with chemigation rules?



y L\i u;&d “\ Department of

Water & Natural Resources

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

January 16, 1990
5145-3

Paul M Juel
RR 3, Box 21
Canton SD 57013

Dear Mr. Juel:

The inspection of your water use system and the inspection of the
extent of the application of water to beneficial use, as
developed under your Water Permit No. 5145-3 has been completed.
Your final water right document, the Water License, can now be
issued.

Statutes require that we chargeba $50.00 fee for the inspection
and issuance of the Water License. Upon receipt of the $50.00
fee from you, we will begin processing your Water License.

South Dakota Water Law 46-5-30.1 requires that a permit holder
may not divert water until this $50.00 license fee has been paid.
Please contact us if you have any questions.

Sincerely,

/é;%—v—c_- -\':/»}7@”74 fé

GENNY MCMATH
Natural Resources Analyst
(605) 773-3352

NOTE: On check or money order, please specify your permit
number. This will insure proper handling of the fee.

& (TR

1889 -1989

S Ik




y L'Li -iSA’ A\ Department of

Water & Natural Resources

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

January 16, 1980

Paul M. Juel
RR 3, Box 21
Canton, SD 57013

Dear Mr. Juel:

1 a writing in regard to the condition of your dam constructed
under Water Permit No. 5145-3. On September 13, 1989, David
Brown, Water Rights Division Engineer, made a final inspection of
Water Permit No. 5145-3 for licensing purposes. The final’
inspection found dam safety concerns that you should be aware of.
I am not requiring you to remediate the safety concerns but I am
recommending that you initiate actions to alleviate them.

Enclosed is a completed inspection checklist for your dam. The
upstream and downstream slopes do not have an adequate grass
cover as evidenced by the rilling occurring on the slopes. Minor

seepage is present along the downstream toe of the dam and should
be monitored to detect any change in seepage quantity and

clarity. At the present time, the seepage is not considered to
be a safety concern. N :

/
The dam crest has experienced 1.0 - 1.4 feet of visual settlement

over the old creek bed which coincides with the location of the
corrugated metal pipe (CMP) discharge tube. Settlement over the
old creek bed has caused the CMP to become bowed and elliptical in.

shape (CMP should be circular in shape). Loss of joint material
and displacement of the CMP joints has also occurred due to
settlement problems. The crest does not have an adequate grass
. cover.

The 8.0 foot diameter CMP riser on the upstream slope of the dam
is a safety hazard because it is not fenced off to prevent people
or animals from falling into the riser and being seriously hurt.

If we may be of further assistance to you in this matter, please
contact David Brown (605) 773-3352).

Very truly yours,

OHN HATCH, Chief Engineer
Water Rights Division

enclosure

1889 - 1989

St Lkl
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PHASE |
INSPECTION CHECKLIST

OWNER: Paul Juel (Water Permit No. 5145-3)
STATE: South Dakota DATE INSPECTED: September 13, 1989
COUNTY: Lincoln County WEATHER: clear and sunny

INVENTORY NO.: 02211 TEMPERATURE: unknown

HAZARD CATEGORY: 3 POOL ELEVATION: trickling over cmp inlet
TYPE OF DAM: Rolled Earth TAILWATER ELEVATION: unknown '

NAME OF DAM: Paul Juel Dam

DIRECTIONS: Mark an “X" in the YES or NO column.

If an item does not-apply, write “NA” in the REMARKS column.

{TEM YES| NO REMARKS

1. CREST.

a. Any visual settlements? X 1.0 - 1.4 feet aver old river hed
b. Misalignment?
c. Cracking?

2. UPSTREAM SLOPE.

- Adequate grass cover? Grass cover not established yet, wekds
. Any erosion? ' X Rilling occurring due to surface riuhoff

. Are trees growing on slope?

. Longitudinal cracks?

. Transverse cracks?

Adequate riprap protection? No riprap present, No scarps formed| yet

. Any stone deterioration? A

. Visual depressions or bulges?
. Visual settlements?
3. DOWNSTREAM SLOPE.

T[T Qo oy

. Adequate grass cover? Grass cover not well estahlished ye
- Any erosion? X i11ling occurring due to surface ruhoff

. Are trees growing on slope?
. Longitudinal cracks?
. Transverse cracks?
Visual depressions or bulges?
. Visual settlements?
. Is the toe drain dry? No _tae drain present

Are the relief wells flowing? | o relief well .

Are boils present at the toe? . -

oo lajo o

. Is seepage present? X i nstations 200 o 300
4. ABUTMENT CONTACTS. :
a. Any erosion?
b. Visual differential movement? Y Ld

c. Any cracks noted? area-as-over-old stream bed ‘
d. Is seepage present? '

~cattails and lush ;u:gnf-:xfinn present

in this

5. INTAKE STRUCTURE. none

a. Do concrete surfaces show:
(1) Spalling?
(2) Cracking?
(3) Erosion?
(4) Scaling?
(5) Exposed reinforcement?
(6) Other?

b. Do the joints show:
(1) Displacement or offset?
(2) Loss of joint material?
'(3) Leakage? .

MRO 8% 1690 | 1) APPENDIX A



ITEM

REMARKS

YES| NO

c.Metal appdrtenances?

(1) Corrosion present?

(2) Breakage present?

(3) Anchor system secure?

6. CONDUIT,

8.0' riser and 5.4

conduit

a. Is the conduit concrete?

CMP

b. Do concrete surfaces show:

NA

(1) Spalling?

{(2) Cracking?

(3) Erosion?

(4) Scaling?

(5) Exposed reinfofcement?

(6) Other?

c. Do the joints show:

NA

(1) Displacement or offset?

(2) Loss of joint material?

(3) Leakage?

d. Is the conduit metal?

(1) Corrosion present?

{2) Protective coatings adequate?

{3) Is the conduit misaligned?

7. STILLING BASIN.

None

e offset
I settlemert

a. Do concrete surfaces show:

(1) Spalling?

(2) Cracking?

(3) Erosion?

(4) Scaling?

{5) Other?

(6) Exposed reinforcement?

b. Do the joints show:

‘(1) Displacement or offset?

_(2) Loss of joint material?

(3) Leakage?

c. Do the energy dissipators show:

(1) Signs of deterioration?

(2) Are they covered with debris?

(3) Other?

d. s the channel: pischarge channel

(1) Eroding or backcutting?

(2) Stoughing?

(3) Obstructed?

e. Is released water:

(1) Undercutting the outlet?

(2) Eroding the embankment?

8. SPILLWAY. Emergency Spillway

a. Does spillway concrete show:

NA

(1) Spalling?

_(2) Cracking?

(3) Erosion?

(4) Scaling?

(5) Other?

(6) Exposed reinforcement?

NA

|___b. Do the joints show:
(1) Displacement or offset?

(2) Loss of joint material?

(3) Leakage?

(@

APPENDIX A
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ITEM YES | NO REMARKS

¢. Do the energy dissipators show: NA
(1) Signs of deterioration?

(2) Are they covered with debris?
(3) Other?

d. Is the spillway earth cut? X
(1) Are slopes eroding?
(2) Are slopes sloughing?
(3) Other?

e. Is the channel: A |
(1) Eroding or backcutting? '
(2) Obstructed?

f. Has released water: i |
{1) Eroded the embankment?
(2) Undercut the outlet?

(3) Other?
g. Is weir in_ good condition? Weir is 8. 0'diameter—CMR—riser
h. Is contro! at the weir?
9. GATES. NA

a. Are the flood gates:
(1) Broken or bent?
(2) Corroded or rusted?
(3) Periodically maintained?
(4) Operational?
(5) Date last operated. .
. b. Is there a low level gate?
c. Is the low-level gate operational?
10. RESERVOIR CONTROL.
a. Recent upstream development?
b. Slides in reservoir area?
c. Change in reservoir operation?
d. Large impoundment upstream?
11. INSTRUMENTATION. NA -
a. List type(s) of instrumentation.
b. In good condition?
¢. Read periodically?
d. Is data available?

Other comments: .
Road on crest prohibits grass cover from establishing itself. CMP riser is a safety

hazard because. it 'is not fenced to keep out people. People could fall into the riser and
be seriously hurt. Small trees have been planted in the vicinity of the dam but at this

" time due not pose a safety hazard to the dam, nor are they expected to in the future.

A_E good grass cover has not been established on the dam. .Subsidence and deflection of the

- CMP conduit over the old river bed are the most serious deficencies noted during the field
- inspection. : ‘ ‘ '

This dam was inspected by:

David Brown, DWNR, Water Rights Division, Pierre, SD
Jody Kazmierczak, DWNR, Water Rights Divison, Pierre, SD

<) APPENDIX A



RECEIPT
Division of Water Rights
South Dakota Department of Water and Natural Resources

Pierre, January 26

RECEIVEDOF _ Faul el RR §3 Box 21, @anton, SD 57013

the following amount in fees for services rendered as provided for by law:

Fee for Application for Permit No. to Appropriate Water, to con-

struct works and to put water to beneficial use

Fee for Application for Permit No.
Future Use

Fee to retain Future Use Permit No.

to Appropriate Water for

after period of seven years,

Fee for Inspecting Constructed Works, confirming beneficial use and issuing
Water License No. __ater Permit No. 5145—3

Fee for Filing Transfer Form
Fee for Filing Extension Request
Fee for Certified Copy of

Fee for Print Copy of Map
Fee for Certifying

Fee for

50

00

(Any Other Work Provided by Law) Total

50

00




DEPARTMENT of ENVIRONMENT

and NATURAL RESOURCES
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE SOUTH DAKOTA  57501-3181

BREATFACES. GREATPLACES,
AUG 13 1997

5145-3
Paul M. Juel
5210 N. Tigua Dr.
Tucson, AZ 85704-3740
Dear Mr. Juel:
Enclosed i1s Water License No. 5145-3 and Receipt No. 412058 for $50.00 which was assessed for an
investigation and issuance of the license. Water License No. 5145-3 is the final document which completes

the process of obtaining a water right.

As long as you use the water beneficially, as stated in the Water License, State Water Laws provide that
you have a continuing right to use the water.

Very truly yours,

OHN HATCH, Chief Engineer
Water Rights Program
(605) 773-3352

ks
enclosures



STATE OF SOUTH DAKOTA

WATER LICENSE NO. 5145-3

(1) Paul M Juel, 5210 N Tigua Dr, Tucson AZ 85704-3740 made Application No. 5145-3, July 27, 1987 for a
water permit to authorize storage of 58.9 acre-feet of water annually from an unnamed creek, Lincoln County,
South Dakota for recreational use, erosion control and fish & wildlife production purposes. Permit No. 5145-3,
with a priority date of July 27, 1987 was approved September 9, 1987 and issued to the applicant for diversion of
water with construction of the described water supply system completed and the application to beneficial use of
said water completed.

(2) It is certified that the applicant has complied with the provisions of South Dakota State Law relating to
completion of the construction of the water supply system and is entitled to store 58.9 acre-feet of water annually
for beneficial use. The location of the storage dam (spillway) is 700 feet south and 800 feet west of the center of
Section 31-T99IN-R48W.

(3) The applicant has complied with the provisions of South Dakota State Law relating to the application of water
to beneficial use.

(4) Pursuant to South Dakota Water Law 46-5-30.1 Paul M Juel, 5210 N Tigua Dr, Tucson AZ 85704-3740 the

holder and/or owner of Water Permit No. 5145-3 is issued a license to store 58.9 acre-feet of water annually from

an unnamed creek with a priority date of July 27, 1987 from the location specified in (2) of this license for the
purpose of recreation e, erosion control and fish ildlife production. This license is subject to any

limitations or qualifications listed in Water Permit No. 5145-3 and subject to South Dakota State Law.

Ol 5 05 13

JOHN/HATCH, Chief Engineer date

Water Rights Program
Department of Environment and Natural Resources




DEPARTMENT OF ENVIRONMENT
ﬁlﬂ‘% and NATURAL RESOURCES

JOE FOSS BUILDRING

r} 523 EAST CAPITOL
=) PIERRE, SOUTH DAKOTA 57501-3182
G Eges ChenPuts denr.sd.gov
September 30, 2014
John Christensen
48230 279" Street

Canton, SD 57013
Dear Mr. Christensen:

We have reviewed the plans and specifications for your dam repair project located in the

SW % of Section 31-T99N-R48W, in Lincoln County. This project is for the repair of the dam
formally known as the Juel Dam (SD ID No, SD02211) and authorized by Water Right

No. 5145-3. The plans and specifications for the construction of the dam are approved.

Our review was to determine compliance with the requirements of the Water Management Board
Safety of Dams Rules, Chapter 74:02:08. Approval of these plans and specifications does not
release you, as owner of the dam, from the responsibility for operating and maintaining the dam
in good repair to ensure the safety of the dam. '

If you have any questions, please feel free to contact us,

Sincerely,

Timothy G*Schaal, P.E.

Engineer IV

for Jeanne Goodman, Chief Engineer
Water Rights Program :
(605) 773-3352

c: Leonard Neugebauer, DGR Engineering, Sioux Falls
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RECEIVED
SEP 29 2014

WATER RIGHTS
PROGRAM

ENGINEERING

September 26, 2014

Mr. Tim Schaal, P.E.

Engineer 1V, Water Rights

SD Department of Environment and Natural Resources
Joe Foss Building

523 E Capitol Avenue

Pierre, SD 57501

RE: Christensen Dam Repair, Canton, SD
DGR Project No. 664630

Dear Mr. Schaal:

We are transmitting two documents with this letter for your review and approval. The first document is a
letter with attachments to John Christensen, who together with his wife Linda, own the property which
includes the dam being referred to as the Christensen Dam. The second document is the Plans for the
Proposed Christensen Dam Repair.

As you know, John and Linda Christensen are interested in repairing this dam which was breached by the
severe storm which occurred June 16-17, 2014, We trust that the information transmitted herewith will
be sufficient for your needs to review and approve their request to proceed with making the proposed
repairs to this breached dam.

Since John and Linda are interested in proceeding with repalring the dam yet this fali, your prompt
review will be sincerely appreciated. If you have any questions or comments during your review, please
feel free to contact me at my email Ineugebauer@midco.net or you may phone me at either 605-331-
2532 or my cell phone 605-215-8146,

Thank you in advance for your help on this project and for providing a prompt review of the enclosed
documents.

Sincerely,
DGR ENGINEERING

/-/ IO

Leonard C. Neugebauer, PE/LS

Enclosure: Letter to John Christensen with attachments
Plans for Proposed Christensen Dam Repair

cc: John Christensen, 48230 279" Street, Canton, SD 57013

DGR Engineering == 2909 East 57th Street — Suite 101 — Sioux Falls, SD 57108
phone; §05,339.4157 — fax: 605.339.4175 — dgr.com



September 26, 2014

ENGINEERING

Mr. John Christensen
48230 279" Street
Canton, SD 57013

RE: Christensen Dam Repair, Canton, SD
DGR Project No. 664630

Dear Mr, Christensen:

This letter with attachments summatrizes the analysis of the Christensen Dam located on your property
near Canton, SD. This analysis is based on the topographic survey performed by DGR, as well as the
plans for the Christensen Dam Repair which accompany this letter.

Our analysis and design are also based on information contained within the original plans for the
construction of this dam which were prepared by the Soil Conservation Service, as well as information
which you furnished to us during our meetings with you. We understand that you have owned your
property which includes this dam for approximately ten years. During this time, you have observed two
prior storm events during which the water level rose to near the top of the dam. The June 16-17, 2014
storm which resulted in the breach of this dam was a very severe magnitude storm. Attached to this
letter is a copy of an email which addresses information from the City of Canton and the National
Weather Service. This information would indicate that the storm consisted of about 8.5 inches of rain.
Information from the City of Canton would indicate that this rain occurred in about a 9-hour period, more
or less. A storm of this magnitude is far greater than the 100-year (1% chance) storm event, and
prabably is in the order of magnitude of a 1000-year (0.1% chance) storm event,

We have prepared a map of the watershed which drains through this dam and have found this watershed
to consist of approximately 5848 acres, which is about 9% greater than the SCS estimate of 5380 acres
shown on their plans. We then used this watershed to develop the hydrologic data for stormwater runoff
from this watershed which must pass through this dam.

We have also computed outflow capacity of the dam. Under conditions which existed just prior to the
breach, this outflow capacity includes flow through the outflow pipe for water elevations about the crest
of the primary outflow structure (1304.0) plus the fiow across the bypass spillway for water elevations
above the spillway crest (1310.0). From these capacity calculations, we determined that the flow
through the outflow pipe increases to about 286 cfs at elevation 1307 and then only increases to 349 cfs
at elevation 1310. We also observed water must rise to elevation 1310 before flow can start to occur
through the bypass spillway, which is only 2 feet below the top of the dam. These observations caused
us to realize that more fiow is needed through the bypass spiliway and that this flow shouid begin at a
lower elevation of about 1307,

Based on the above described analysis and observations, we have prepared a design for repairing this
existing dam which will include excavating a bypass channel through the existing bypass spillway, which
will allow stormwater to bypass the dam at a lower elevation and at a larger outflow capacity. This
bypass channel is proposed to be about 300 feet long and have an 80-foot bottom width with 4:1 side
slopes. It is anticipated that earth excavated from the bypass channel can be used as fill in repairing the
breach in the dam. The repair will also include replacing the old 66-inch outlet pipe with a new 66-inch
outlet pipe installed similar to the installation of the original outlet pipe.

DGR Engineeting — 2909 East 57th Street — Suite 101 — Sioux Falls, SD 57108
phone: 605.339.4157 ~— fax: 605.339.4175 — dgr.com



Mr. John Christensen
September 26, 2014
Page Two

The following tables present data from our hydrologic and hydraulic analysis of the dam as it existed prior
to the breach as well as the dam as it is proposed to be repaired, including the addition of the bypass

channel.

Elevation - Storage - Qutflow Capécl;y Data

Christensen Dam Repair With New Bypass Channel Existing
Water Storage | Pipe Bypass Total Total Increase
Elev. Volume | Outflow | Channel | Outflow Qutflow Outflow
(ft) (AF) {cfs) (cfs) (cfs) (cfs) Capacity
1304 27.0 0 0 0 0 0%
1305 34.4 75 0 75 75 0%
1306 43.0 212 0 212 212 (%
1307 53.1 286 0 286 286 0%
1308 64.7 314 220 534 314 70%
1309 78.1 332 630 962 332 190%
1310 93.2 349 1200 1549 349 344%
1311 110.2 366 1900 2266 546 315%
1312 129.3 382 2800 3182 1062 200%
Reservoir Fl Routing Analysis Data
Christensen Dam Repair With New Bypass Channel Existing
Peak Peak Peak Peak Peak Decrease :
Storm | Inflow | Outflow | Storage | Water Woater Water
Freguency (cfs) {cfs) {AF) Elev (ft) Elev (it) Elev (ft)
2-yr 414 405 59 1307.5 1309.2 1.7
5-yr 723 | 718 70 1308.4 1311.3 29
10-yr . 962 954 78 1309.0 1311.8 2.8
25-yr 1287 1274 86 1309.5 | 1312207 4 2.7
5Q-yr 1606 .| 15985 94 1310.1 | 1312407 2.3 .
100-yr | 1894 1872 101 1310.5 | 13126 OT 2.1

As can be seen in the above tables, the dam as it existed prior to the breach had limited outflow capacity,
and was subject to overtopping by storm events greater than 10-year frequency. Excavating the bypass
channel through the bypass spillway area increases the outflow capacity by an average of 224% and
allows the 100-year storm runoff to flow through the dam at a peak water elevation of 1310.5, which still
allows 1.5 feet of freeboard to the minimum top of dam elevation of 1312, Therefore, this repair and
addition of the bypass channel will better safeguard the dam from future overtopping and should be a

substantial improvement to the function of this dam,




Mr. John Christensen
September 26, 2014
Page Three

A copy of the hydrologic and hydraulic data is attached for your information and records, as well as for
review by the SD Department of Environment and Natural Resources. We trust that this letter with
attachments along with the enclosed set of plans entitled Christensen Dam Repair, Canton, SD will be
sufficient for you to obtain approvals and necessary permits and allow you to proceed with the repair of

your dam.

By my signature below, I hereby certify that this letter report with attachments was prepared by me or
under my direct personal supervision and that I am a licensed Professional Engineer and Land Surveyor

in the State of South Dakota.

Sincerely,

‘ \\\\\“lllllm}”,

DGR ENGINEERING @%@M?Sﬁo” %,
SRR N Y RXE A
/ :\\*‘s hd ‘l( e"
e (. S M heg
Lesnard C. Neugebauer, PE/LS Ea: LEONARD ¢, tDE
21} NEUGEBAUER ;=S
EAr W) ~NE
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&
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Attachments: Email concerning June 16-17, 2014 storm ///,” “\\
TSN

Hydrologic and Hydraulic Data
Enclosure: Plans for Proposed Christensen Dam Repair

cc: Tim Schaal, SD Department of Environment and Natural Resources



Len Neugebauer

From: Len <Ineugebauer@midco.net>

Sent: Thursday, September 25, 2014 10:32 AM
To: Len Neugebauer

Subject: FW: Canton rainfall - storm frequency

From: Myron Adam [mailto:mkadam.jsa@midconetwork.com]
Sent: Thursday, September 25, 2014 8:20 AM

To: Len’

Subject: FW: Canton rainfall - storm frequency

fyi

Myron Adam
ISA

From: Michael Gillispie - NOAA Federal [mailto:michael.glllispie@noaa.gov]
Sent: Tuesday, July 08, 2014 8:12 AM

To: Myron Adam

Subject: Re: Canton rainfall - storm frequency

Myron,

I apologize for not getting back to you sooner. Here is what I've been able to find regarding your questions.

1) the "official” report from our cooperative observer in Canton from 7am on June 16 to 7am on June 17 was
8.43", Other big reports in the general area from that day were 8.70" 7 mile NE of Centerville, and 7.52" 2 miles
west of Worthing,

2) 10 inches in 12 hrs would be less than a 0.1% chance (1000-year). The 12 hr. value for Canton for a 0.1%
chance (1000 year) is 8.06". We do not have precipitation frequency estimates for a 9-hr period. The 0.1%
(1000-yr) amount for a 6-hour period is 7.25".

3) if we use the observed values of ~8,70, this would relate to a 0.1% (1000 year) frequency for a 24-hour event.

I hope this helps answer your questions, and again I apologize for the slow response!

Mike

On Thu, Jul 3, 2014 at 7:34 AM, Myron Adam <mkadam.jsa@midconetwork.com> wrote:

I hope things have quieted down for you a little. We are meeting with City of Canton officials on Monday concerning

. the rainfall events on and around Monday, June 16. If you could shed some light on the highlighted items below that
would be great.



Myron Adam, PE/LS

. JSA

From: Michael Gillispie - NOAA Federal [mailto:michael.gillispie@noaa.gov]
Sent: Wednesday, June 18, 2014 1:33 PM

To: Myron Adam

Subject: Re: Canton rainfall - storm frequency

I am about to head out to man the EOC at Dakota Dunes, so I won't be able to look up what you are asking for
for a couple of days, but [ should be able to get it without too much trouble once I get a little extra time.

Thanks!
- Mike Gillispie

- On Wed, Jun 18, 2014 at 10:49 AM, Myron Adam <mkadam.jsa@midconetwork.com> wrote:

Mike — sorry to bother you on what must be some busy times for you. We (JSA Engineers/Land Surveyors}
are the designated City engineers for the City of Canton. We are attempting to hydraulically model the recent
~ storm event that moved thru Canton on Monday.

. We have local reports of rainfail from Canton public works staff ranging between 10 and 1 inches of rainfall
. over 2 9 hour timeframe (between 3pm and 12 midnight).

Not sure if you can shed some light on the following questions:

1. Do you have reported rainfall amourts and durations for the Canton area for Moriday, fune 16 into
Tuesday morning? _ _

2. What would be the return frequency of a 10” rain event over 9 hours as reported by public works
staff? That is above our 1% chance event but not sure where it falls in relation to 2 0.2% event or ....7

3. What would be the return frequency for your reported rainfall amount/duration for the same storm?



The frequency curves I am using for SE South Dakota range up to the 1% chance event (about 5.95 inches
over 24 hours) but I do not have info on any larger storm events. Thanks for any info you can provide.

Mpyron Adam, PE/LS
JSA Engineers/Land Surveyors

| 6810 8. Lyncrest Avenue, Suite 101
Sioux Falls SD 57108-2515
603.367.1036 office

605.359.2796 mobile

No virus found in this message.
Checked by AVG - www.avg.com
Version: 2014.0.4765 / Virus Database: 4025/8268 - Release Date: 09/24/14



Hydrograph Return Period Recap

Hydraflow Hydregraphs by Intelisolve v9.02

Hyd,| Hydrograph | Inflow Peak Qutflow (cfs) Hydrograph

No. type Hyd(s}) description
{origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr | 25.¥r | 50-Yr | 100-Yr

1 SCS Runoff weenew- | 250.79 | 413.62 v | 723.34 |1 961.89 128715 960555 11884.38 | Full Watershed

2 | Reservoir 1 24525 |406.57 | -omw [718.17 195423 127891 i505.01 [i871.88 | Route improved dam

Proj. file: Christiansen-imp.gpw

Wednesday, Sep 17, 2014

ZmPROVED

BYprass CHANNVEL



Hydrograph Report

Hydraflow Hydrogrépﬁs by Inteliﬁolve v8.02 Wednesday, Sep 17, 2014
Hyd. No. 2
Route improved dam
Hydrograph type = Reservoir Peak discharge = 406.57 ¢fs
Storm frequency = 2 yrs Time to peak = 1160 min
Time interval = 2 min Hyd. volume = 375.719 acft
inflow hyd. No. = 1 - Full Watershed Max. Elevation = 1307.47 ft
Reservoir name = Christiansen Lake Max. Storage = 58.607 acft
Storage Indication method used. Wet pond rduting start elevation = 1304.00 ft.
Route improved dam
Q(cfs) Hyd. No. 2 -- 2 Year Q (cfs)
420.00 ——— o e - 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00
60.00 60.00
0.00 - - _ 8 : NS 0,00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)}

e Hyd NO, 2 m—— Hyd No. 1 {17777 Total storage used = 58.607 acft



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.02 ' Wednesday, Sep 17, 2014

Hyd. No. 2

Route improved dam

Hydrograph type = Reservoir Peak discharge = 718,17 ¢fs

Storm frequency = 5yrs Time to peak = 1116 min

Time interval = 2 min Hyd. volume = 634.889 acft

Inflow hyd. No. = 1 - Full Watershed Max. Elevation = 1308.43 fi

Reservoirname = Christiansen Lake Max, Storage = 70.474 acft

Storage Indication methed used. Wet pond routing start elevation = 1304.00 fi.

Route improved dam

Q (cfs) Hyd. No. 2 - 5 Year Q (cfs)
728.00 : 728.00
624.00 624.00
520.00 520.00
416.00 416.00
312.00 312.00
208.00 208.00
104,00 NN 104.00

N Y
0.00 : | L — \\“‘3-'5-» 0.00
Q 240 480 720 960 1200 1440 1680 1820 2160 2400

Time (min
weenem Hyd NoO. 2 = Hyd No. 1 (L1113 Total storage used = 70.474 acft ime (min)



Hydrograph Report

Rydraflow Hydrographs by Intelisolve v8.02 Wednesday, Sep 17, 2014

Hyd. No. 2

Route improved dam

Hydrograph type = Reservoir Peak discharge = 954.23 cfs

Storm frequency = 10 yrs Time to peak = 1108 min

Time interval = 2 min Hyd. volume = 831.166 acft

Inflow hyd. No. = 1 - Full Watershed Max. Elevation = 1308.98 ft

Reservoir name = Christiansen Lake Max. Storage = 77.821 acft

Storage Indication method used. Wet pond routing start elevation = 1304.60 ft.

Route improved dam

Q (cfs) Hyd. No. 2 — 10 Year Q (cfs)
966.00 I 966.00
828.00 - 828.00
690.00 §80.00
552.00 - 552.00
414.00 414.00
276.00 : - 276.00
138.00 \\ — 138.00

0.00 I— : | \-L 0.00

0 240 480 720 950 1200 1440 1680 1920 2160 2400

Time (min
e Hyd No, 2 m—— Hyd No. 1 {11171 Total storage used = 77.821 acft (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.02 o Wednesday, Sep 17, 2014

Hyd. No. 2
Route improved dam
Hydrograph type = Reservoir Peak discharge = 1278.91 ¢fs
Storm frequency = 25yrs Time to peak = 1096 min
Time interval = 2 min Hyd. volume = 1096.410 acft
Inflow hyd. No. = 1 - Full Watershed Max. Elevation = 1309.54 ft
Reservoir name = Christiansen Lake Max. Storage = 86.222 acft
Storaée Indication method used. Wet pond routing start elevation = 1304.00 ft.
Route improved dam
Q(cfs) Hyd. No. 2 -- 26 Year Q(cfs)
1288.00 i 1288.00
1104.00 : S — ‘ 1104.00
920.00 A—t- - oo vl o] e 1 920,00
73600 | o g N Y o i 735,00
562.00 \— 552.00
368,00 -+ ; : ‘<§ 368.00
18400 -1 L1 . \ 184.00
0.00 b e et \.‘ 0.00

0 240 480 720 960 1200 1440 1680 1920 2160 2400

Time {min)
ssass Hyd NO. 2 e Hyd No. 1 (LT

Total storage used = 88.222 acft



Hydrograph Report

Hydraflow Hydrographs by Intelisclve v8.02

Hyd. No. 2
Route improved dam

Wednesday, Sep 17, 2014

Hydrograph type = Reservoir Peak discharge = 1595.01 cfs
Storm frequency = 50 yrs Time to peak = 1092 min
Time interval =2 min Hyd. volume = 1354.543 acft
Inflow hyd. No. = 1 - Full Watershed Max. Elevation = 1310.06 ft
Reservoir name = Christiansen Lake Max. Storage = 94.276 acft
Storage Indication method used. Wet pond routing start elevation = 1304.00 ft.
Route improved dam
Q (cfs) Hyd. No. 2 - 50 Year Q (cfs)
1610.00 : 1610.00
1380.00 1380.00
1150.00 1150.00
920.00 920.00
690.00 - 680.00
460.00 460.00
230.00 \\ ' 230.00
0.00 ‘ \-—_ 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
‘ Time {min
s Hyd NO. 2 s Hyd NO. 1 {TTTT7T7) Total storage used = 94.276 acft ime (min)



Hydrograph Report

Hydraflow Hydrographs by Intefisolve v9.02 Wednesday, Sep 17, 2014
Hyd. No. 2
Route improved dam
Hydrograph type = Reservoir Peak discharge = 1871.88 cfs
Storm frequency = 100 yrs Time to peak = 1088 min
Time interval = 2 min Hyd. volume = 1579.897 acft
Inflow hyd. No. = 1 - Full Watershed Max. Elevation = 1310.45 ft
Reservoir name = Christiansen Lake Max. Storage = 100.865 acft
Storage Indication methed used. Wet pond routing start elevation = 1304.00 ft.
Route improved dam
Q (cfs) Hyd. No. 2 - 100 Year Q(cfs)
1890.00 : 1890.00
1620.00 - ' ' ' 1620.00
1350.00 ‘ ‘ : . 1350.00
1080.00 S— — B N S S 1080.00
810,00 1 - '~ 810.00
540.00 + 540,00
270.00 - , : PN 270.00
0.00 ‘ . ' \h~- 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400

Time (min)
smee Hyd NoO, 2 wm Hyd No. 1 {I"T117] Total storage used = 100.865 acft



AVYO0ud
SLHOIY H3ivm

h0Z 6 Z 43S
EREREL

oyg WO I3p mmm

xe} SLTY-6E€ (509}
2940 £STH-6EE {S09)

DNRFINIDON3
BOTLS QS 'STIVd XNOIS

ONIHIINIDNI 420 WB

TOT ILNS ‘133ULS HLLS T 606€

VOrZ OM O3

$/'3d 4 3IN3N D OHYNOI
\NNWWN‘PHB 7

VIONWD HINOS J0 VIS 3HL 30 Smyl

3HL 30NN HIINONI TYNOISSII0OB OFJILSION
AINQ ¥ AV | IyHi ONY NOISNIINS WNOSHId
1030 AW HIONN HO I AB (EHYAIHD SYs LH0d3M
B0 NOUYIHDIDS NYId SHI IVHL ASALN3T AB2EH |

NI
g,

SNenis g7,
L.W.J.‘a..w.; E\.\%Wa.
¥ {ENVEIoNaN
DONOT
.12
\--.-5 .%
ss..:

%

%,
W

AR

I

RE

IIIIHIIII///,,/

}

\\\\é‘%‘
2%,
/”W//ifgs‘

RS

2 N
§§=__=§,,,/,//

SONWMYHO MYO WHORO L/ MIHL L/) 'ON L3348
BIVAIY HOV3HE ¥ LNINGIVIIRI 3did 1IUND 2 'ON L33HS

TINWVHO SSVekB — SNOLD3S SSOMD
TINNYHD S5VAAB — THI0HA/NY Id
TRIOUD INRIANDD ¥ WY1 U
SALON Tvaiand

ANNG DHINUIOIOL B OLOHI VIV
<YM 3HSHMIYM

13348 Fuu

S133HS 4O X3ANI

£ 'ON L33HS
9 'ON L33HS
$ ON 13368
* "ON L33HS
£ 'ON L33HS
Z 'ON L3S
3 .Dz L3S

"123HS StHL NO v NOULYIOT NO NAOHS
FONYY-JIHSNMOL-NDILDIS NG NOLLYAuOINI
(PLri—192-008~1) SNOUVAYIXI S

Ol HOWd WD 3NO YL0NVO HLNOS LOYINOD
"O3ALNVHYND 38y SNOIYDDD 0 SSINILTIIN0D
MO SSINIDIUYDD 3HL UIMLIIN “AING
SNDILY20T ALITLA TYH3N3D SLVIIONt SNWMYSO

MEPY=NGEL= 1T NOILIIS J0 ¥ILEVHD
1SIMHANOS 3HL NI Q3IVD0T S1 LJ3MCHd
ML "TIVD 3NO YIOWT HINOS 804 13LON N

d¥YiN ALINIOIA

0£9Y99 "ON ¥9Q

ALNNOD NTOINIT
as ‘NOINVD
133U1S P6LZ 0EZ8Y

dIVd3IYd NVA NISNILSIRIHD

pasodoad 104 suej|d

1YIAIND/UIMIS WHOLS AFS0S0Ud

HSNG "3281 SNONDIRI0 'JIUL SPOUIINOD

NN ALYIdOYS 'Nid ONNOJ
LNIOd 3SH3AYMHL

30N34 DNILSKI
LYIAINO/UIMIS NHOLS ONLSIKI
HNDLNOD 1004 | 0350d0¥d
UNOINGD 1002 & 0350d08d
HNOLNOD 1004 | ONUSI  -v-—=ro
HNOLNCD 1003 § INUSK3 — - —

ON3937

ALNNOD NTOONIT

DI R LLLAHIFOMTOENSG TP S

KBTI PIOITUS WGl




OMO'SAVIRD ~DINIHOM T NI

z §%=,___=s§§
1305 2 AT e O PR . i , e | v, . - \uy //ﬁ///u%@.ﬁ__._.m.. Q\\\\\‘\\‘
I 2l i . AR Yo b T 7! o . , ‘ i : V._W*..ﬁj._ﬁr‘a &&V..w.*\\““‘
: L : . : S “BZ
£ e B
Wﬂw JQWOTT =
: 2%, e, JSS
= . K
= 72, e BES
i MRS
m_,,w BRSO RS
5553 :
£gab
£
S
i
&
E

V103V HLNOS ‘NOINVD
VAT WVA NISNILSIIHD

WY DT PIOTODS g g




T T2 aiveccison wond
e —————— prvel s
wediseq

VIOV HLNOS ‘NOINVD ]
N1

VAT VA ISR e

3

Vel

g,

w: %

Cgiatt DR

Y W s... A N
S

\\

OMTTMOL, - DEITOMNCHITURIEIOT

WYQEERL PIOTATE WG 1old




PROJECT SCOPE

This project consisis of excavating a new bypass channel through the existing bypass spillway
area of this existing dam. After stripping topsoil, excavated material from the bypass channel
which is suitable for fill will be used for filling in the breach in the existing dam. The project also
Includes replacement of the B6-inch outlet pipe, completa filling of the breach in the dam,
topsoliing of the excavated and filled areas, and revegetation of the disturbed areas.

PROJECT DESIGN DATA

Walershed Area = 5848 acres

SCS Curve Number (CN) =75
Hydraulic Length = 230000 fest

Average watershed slope = 1.0%

SCS 24-hour, Type Il distribution rainfall

ew Bypass Channel
Peak Peak

Storage Water
{AF) Elev (i)
59 13075
70 1308.4
78 1309.0
85 1399.5
94 13101
101 13106

STORM WATER DISCHARGE

Prior 1o excavating the bypass channel, approximately 6 inches of topsoil shall be strippad
from the area to be excavated and then stackpiled for later use on the project. Earthwork
shall be performed as shown on plans and cross sections. The bypass channel shall be

d by app 6 Inches depth to aliow replacement with 6 inches of topsoil
to the finished grade shown on the plans. Estimated in-place volume of topsoil siripping from
the bypass channel area is app ty 600 CY. i d ion from the bypass
spillway is 2900 CY in-place voiume.

Prior to placing fill in the dam breach, any areas of standing water shall be pumped out.
Where possible, the surface soils of the dam breach shall be scarified to allow integration of
the fill soil with the surface soil of the breach. Fill shall be placed in lifis of approximately 6
inches and compacted with a sheeps-oot roller or other suitable for

soils. The dam breach fill shall be surfaced with top soll to a minimum thickness of 6 inches.
The estimated in-place volume of fill to rapair the dam breach to the grades as shown on the
plans is approximately 3500 CY, which in-place volume includes approximately 200 CY of
topsail at 6-inch thickness.

Water for compaction and/or drying of subgrade, embankments, and trench material shall be
p d by the C: 1o maintain sofl at or near oplimum moisture content to obtain
required density. G ion. of and shall be g d by the
specified density method. Comgaction of embsnkment shall be na less than 95% of
Standard Proctor Density. Placement of tha 6-inch thick surface topsoil shall ba graded to a
uniform surface without being compacted.

OUTLI E REP! EMENT

The cullet pipe shall ba replaced with a 66-inch outlet pipe similar to thal which was installed
during the original dam construction, as shown on the attached copy of the original plans for
the dam. The replacement pips shall be bedded on a jon prep with cohasive soil.
Three anti-seep collars shall be installed where shown on the plans. The replacement pipe
shall be anchored to and made water tight to the existing outiet structura by forming and
placing a contrete collar around tha pipe, which concrate collar is anchored to the existing
concrete using Va-inch diameter stud anchars or similar anchors placed approximate 12° an
centers. The replacement pipe shall be embedded In cohesive scil fill placed on both sides
of the pipe uniformly in 6" lits and compacted with a pneumatic compaction device or other
suilable compactor, up to a height of fill where there is at isast 12° of cover over the
raplacement pipe. Care shall be taken 1o place and tamp cohesive fill under the haunches of
the pipe during the placing of the first few lifts of fill.

RIPRAP AND FABRIC

‘The downstream end of the replacement outict pipe shall be supported on a riprap
foundation under and arcund the outlet pipe, as shown on the plans. Tha riprap protection
shall ba extended downstream of the outlet pipe as shown on the plans, to protect againsi
rosion from stormwater discharging from the pipe.

Riprap shall be Class A as shown in the plans, and shall conform to Section 700 of the
SDDOT i It is asti d that 3y 10D tons of riprap will be
required for riprapping as shown on the plans.

Fabric shall ba placed on the soil surfaca prior to placing the riprap. The fabric for rip rap
shalt conform to Section 831-Type B of the SDDOT pecificati itis

g

Because the total area to be dislurbed is less than 1 acre, a Notice of Intent (NCI) for cor
A i ion Activittes is

under the General Pemit for Stomm Water Disch d with C:
not required.
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that api ly 100 SY of fabric will be required under the riprapping as shown on the
plans.

Prior to seeding and fertiiizing the areas t be revegetatad, the topscil shall be loosened
with a tiler or similar device. The seed and fertilizer shal then be Incorporated into the
topsoil by a suitable pianting method. Seeded areas shail then be stabliized with mulch
which has been cimped into the topsodl. except for sloped areas of the dam breach fil,
which shall be protected with erosion control blanket.

Seadng and g shall comply with 730 and 731 of the SDDOT
Standard Spexifications for Roads and Bridges. Seed shall be as described below or shall
be a simllar rural grass seed mixiure as approved by the Qwner.

Spectal Parmanent Seed Mixture 1

Lbs f Acre
Western Wheat Grass 13
Sidecats Grama 10
Litde Bluestem 8
TOTALS N

These rates shall be doubled if seed is i and shali be

by 50 percent if
the seeding Is applied through hydraulic seeding. Hydraulic seeding may be substituted

* for drilling only where slopes are steeper than 3:1, All seed shall be drified in with an

approved drill and incorporated to the top %" +/- of topseil. Small areas not accessible
with a driil may be broadcast and dragged or raked in.

Starter fertilzer shall be placed into the seedbed. The all-natural fertiizer shall have a
minimum guaranteed analysis of 4-6-4 and be USDA Cerlified BioBased. it should provide
a minimum of 4% (N) nitrogen with a minimum waler ingoluble nitrogen (WIN) fraction of
3.2%, a minimum of 6% (P205) faky a mini of 4% (K20} scluble
potash, and a maximum carbon (o nitrogen ratia (C:N ratio) of 5:1. The ali-natural fertillzer
shall be free of weed-sesd and B through i i
and not ! or b i {0 assure of I soil
microblology. The fertilizer shall have a near neutral pH, a low sait index, a low bickogical
oxygen demand, contain organic humic and fulvic acids, and have high aercbic organism
counts. The lertilizer shall also be stable, free of bad odors, and be unattractive as a food
sourca for animals. It should also be in 2 granular form that s easity spread. Applicatien
rate should be 400 lbsfacre.

For the bypass channsl, the seeded topsoil shall be protected with straw mulch which shall
ba spread on the surface of the seeded area and punched into the surface . Mulch shall
consist of straw conforming to section 732 of the SDDOT Standard Specifications and
shall be blown on and punched inlo the newly seeded area. Coverage shall be at the rete
of 4,000 pounds (2 lons) per acre. Rye siraw shali not be used.

For the fill area of the dam breach, the seeded slopes of the dam sha!l be protected with
erosion cantrol blanket. Erosion control blanket shall be Type 3. The Contractor shalt
install erasion control blanket ing to the facturer's ion i The

CHRISTENSEN DAM REPAIR
CANTON, SOUTH DAKOTA

Generul Notes

aresion control blanket shall be from the SDDOT approved product list, which may be

viewed at the following internet site:
sd.gt /HCS4ApprovedProductsimain.asp. Itls est) that

about 1200 SY of enosion control bianket will be required.

REVISIONS

LCN

Project Mimages:  TEB
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NOTES:
Lorrugaled melst ‘nsial with corrugosions I. WATERTIGHTNESS WILL BE OBTAINED BY USE OF
m‘\w\manw&\.n\ i R vertipal {1) 3/8" THICK NEOPRENE GASKET (W(DTH AS
2 prece connecting 3 SHOWN) OR (2) ASPHALT MASTIC SEALING
Bovar . MATERIAL TO GOVER FULL WiDTH OF BAND. \
N sx de i CROSS OUT TYPE NOT USED ON DIMENSIONS AND
D X F e ot QUANTITIES.
_ 2 2. WELD BAND TO LOWER SHEET WITH CONT INUOUS
: Nl ==t WELD AROUND TO 2" BELOW CENTERLINE. WELD
N : BAND TO UPPER SHEET WITH CONTINUOUS WELD
Y _, w, : AROUND TO. CENTERLIKE.
AL ! 7 _w“ ﬁ\ S et n 3. ALL DAMAGED GALVANIZING AND UNGALVANIZED
# iz rod CM pipe ; 0064 thick (min) | s S 3 METAL SHALL BE CLEANED AND PAINTED WITH
N M shashe Ype tug — TWO COATS OF ZINC DUST, ZINC OXIDE PRIMER
® ~1 (FED. SPEC. TT-P-6% TYPE IH).
. e - 63" I parra .
SECTION A4-4 a2 W
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wizo 42" p-¢2”
V-4
N N
_ _l: . . q
! z
Continuous wers =
or borh sioes Connecting band ™
_Imi'&l_ /.v Continuows weld
& Frxz” verfioally stovled. roles i
Lo Corrugared el ¥ Tomer shest. Fx2" borizontzly
sheer, O06d" 1k, Slotfed! hioles iy upper shact )
welded fo cenrer . .
o oo 5 L ; CTHO PIECE CAM DI4PHRAEN
w= 2o : T Y2
SECTION B-8 : i (ROD (3 b
HALF ELEVATION operaton: __ Pauc  Juel

Z

CONSERVATIOR DISTRICT:

DIMENS/ONS AND QUANTITIES

PIPE DIAMETER IN INCHES 12 15 a2 | 24 [0 U. S, DEPARTMENT OF AGRICULTURE
"W" IN INCHES 50 [ 63 | 66 | 69 | 72 | 90 SOIL ochmmn..,w.».ﬂoz SERVICE
NO. OF RODS AND LUGS 221 z71 2} 2 2 A e
NEOPRENE GASKET WIDTH IN INCHES [12 12 {12 | 12 {12 1 12
ASPHALT BASTIC [N GALS. iz gtz a2l | |
||||||||||||| ‘r R B LR VI R
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SECTIONAL ELEVATION 4-A

DIMENSIONS AND QUANTITIES

PIPE DIA. ) MINIMUM "L° | APPROX. | HUMBER OF | MINIMUM NEOPRENE | ASPHALT
INCHES INCHES OVERLAP {RODS & LUGS [ ROD DIA. [-GASKET WiDTH { MASTIC
INCHES 1. INCHES ‘GAL.
6-18 12 -2 2 12 12 1/2
21-30 24 3 4 12 [} 1 if2
36-18 24 [ 4 /2 12 2°
NOTES:

f.

WATERT{GHTNESS WILL BE OBTAINED BY USE OF (1) 3/8"
ASPHALT MASTIC §

(WIDTH AS SHOMWN)
WIDTH OF BAND.-
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CROSS OUT BAND ANG QUANTITIES NOT APPLICABLE.
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WATERTIGHT CONNECTING BAND
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U. 5. DEPARTMENT OF AGRICULTURE
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RECEIVED

SD EForm - 0495LDV2  NOTICE OF TRANSFER OF OWNERSHIP OCT 06 2014
For assistance call (605) 773-3352 WATER RIGHTS
PROGRAM
Mail to: PMB 2020 Rights Pro
DENR - Water Rights Program : . _
523 . Capitol Ave Water Right/Permit No. 5145-3
Pierre, SD 57501-3182 Date: October 1. 2014
1/We request that Water Right/Permit No. 5145-3 formerly owned by:
Juel Dam be transferred to:

New Owner Name: John and | inda Christensen

Address: 48230 27%th St
City, State, Zip Canton SD 57013 Telephone No.605 9874162

Title to the following described land(s)/property has been transferred as described above:
SW 1/4 of Section 31-T99N-R48W, In Lincoln County

I understand that the validity of Water Right/Permit No. 5145-3 has not been determined by this
transfer action. 1f1 have any questions on validity, I understand that only the Water Management Board
has the authority to determine if a water right/permit is valid (see note below.)

You are requested to file this "Notice of Transfer" in the appropriate file with the Water Rights Program,
as evidence of the change of ownership.

A fee of Fifty Dollars ($50.00) is included to cover the filing fee as required by SDCL 46-2-13.

I, John N Christensen , the new owner, certify that the above information
is true and correct.

(signed by new owner)

bV S
S

NOTE: Water permits may be cancelled for nonconstruction after the five year construction period has expired.
Once a water permit is developed and the water used, the permit becomes a right. A water right may be
lost for three reasons:

1. Abandonment - no intent to use water and use is abandoned,
2. Forfeiture - no use of water for three year period without legal excuse.
3. For a third violation of a condition of a water permit/right.

2009-07



RECEIPT

- WATER RIGHTS PROGRAM
South Dakota Department of Environment and Natural Resources

Date 10/6 20 14

RECEIVED OF Christensen Bros 48230 279th St Canton SD 57013

The following amount in fees for services rendered as provided for by law:

Fee for Application for Permit No. to Appropriate Water, to construct
and to put water to benefictal use

Fee for App!ic\ation for Permit No, - to Appropriate Water for Future use

Fee to retain Future Use Permit No. after period of seven years.

Fee for Inspecting Constructed Works, confirming beneficial use and issuing

Water License No.
Fee for Filing Transfer Form 5145-3 *, 5G| 00
Fee for
Fee for Issuing New Well Driller's License No. for C.Y.
Fee for Renewal of Well Driller’s License No forC.Y.
Fee for Issuing Well Pump Installer’s License No. - forC.Y.
Fee for Renewal of Well Pump Installer’s License No. for C.Y. _

(Any Other Work Provided by Law) TOTAL

30 00

No. 06962 or (] e Lostiman 51—
/ Chief Engineer /



DEPARTMENT OF ENVIRONMENT
ﬁw@@@ and NATURAL RESOURCES
oo JOE FOSS BUILDING

523 EAST GAPITOL

- PIERRE, SCUTH DAKOTA 57501-3182

October 6, 2014

5145-3

John & Linda Christensen
48230 279™ St
Canton SD 570613

Dear Mr. & Mrs. Christensen:

I am writing to acknowledge receipt of the transfer form and filing fee you submitted for
changing ownership on Water Right No. 5145-3.

The ownership change has been completed. Water Right No. 5145-3 formerly held by Paul M
Juel is now listed m your names.

Enclosed for your records is Receipt No. 06962 in the amount of $50 which you paid for filing
the ownership change. Also included is a copy of the water right in the event you do not have
one.

If you have any questions, please contact me.

Sincerely,

%"Wﬁ e LAl

Genny McMath

Water Rights Program

(605) 773-3352

email: genny.mcmath@state.sd.us

enclosures
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ENGINEERING

October 27, 2014

Tim Schaal RECEIVED

South Dakota DENR

523 East Capitol Avenue OCT 31 2014

Pierre, SD 57501 WATER RIGHTS
PROGRAM

RE: Christensen Dam Repair -
Canton, South Dakota
DGR Project No. 664630

Dear Tim:

Jerke and Sons recently completed the repair work on the Christensen Dam Project, northeast of
Canton SD, to address the damage caused by the June 2014 floods. The construction work was
in substantial compliance with the project plans that were issued to your office on September 26,
2014. Approximately 120 linear feet of poly coated CMP pipe was installed with seep collars
placed at 25’, 50’ and 75, as measured from the outlet structure. The invert elevation of the
pipe was approximately 1’ higher than plan elevation. While no topographic survey of the dam
repairs was performed upoA completion of the dam repair work, visual observation indicates the
dam and emergency spillway will function as designed.

We trust this information is adequate for your acceptance of repair work performed on the dam
in compliance with SDDENR standards. Shouid you have any questions or need further
information, please feel free to contact us.

Sincerely,

DGR Engineering

Tren_t Bruce, PE
TEB/mlb
cc: ' John and Linda Chiistenser © | "

DGR Engineering — 2909 East 57th Street — Suite 101 — Sioux Falls, SD 57108
phone: 605.339.4157 — fax: 605.339.4175 — dgr.com

P:.\06\64\640\664640\doc\001 -tr.docx
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