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Considered: Vested Right Claim

VATERPERIIT NO. /399

Name of Applicant ka‘-—~ R(,u- ns D.'i"c.l'\ Com}oo«my e/o James Jenn \‘\r\j&,
Post OFFice Address PRI, BoxI92C  Spearfish SD 57733

Amount of Water Claimed 33.0 cfFs Total Acres 621.%

Source of Water Supply Q/nmp C,'sl'\ Creej{

Water to be used for _ /v \'3.:\ Lon County Lowrence F—Rutte
About -~ miles // of §n ear G‘? L\ .

PROOF OF PUBLICATION: Recelved / Not Recelved

APPLICATION: Approved Subject to '

F.F.¢ C.L.‘ Adopted ‘ Not ‘Approved : Deferred

PRIORITY Date Recelved De<em}\er3oj /931&3;/6"——9—9—-— Remarks

Corrected Application Recelved Pertod of Annual Use ,4/0, | =~ Aoy 30
WATER QUALITY APPROVAL RECEIVED ///4— APPROVED/CONDITIONAL (Circle one)

Wi~-1 Descriptlion sameé as Application YES NO REMARKS

e ——r——

Diversion Point Sggg(*C.‘_gL Creelc: A Sw

cechion /b ~T IN~-R2E

Land to be Irrlgated g4 SEA <octiond; MEA, MWk N ESWS
: : / on 113 all sn T2 -K2E
. Well Log: Driller /4 Licensed YES | NO
Depth of Well. REMARKS
Type of Map _gg“'o_( PL\°+° PREPARED BY qssoal A‘AQA; Reviewed and the Number

assligned on A(A\ﬂgf;l- (0, (987 By 73'\, %m/%




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

No../399 -1 _ Hydrologic Unit /0 [ 20203 PD.WNRé [I; 059;513011‘18-
Map No. _Sarme. Basin 2e)fe Fourche B 1erre,
Newspaper C : Nel I (605) 773-3352

Application For Permit To Appropriate Water Within The State Of South Dakota

Type of Application: Check one or more of the following;

New ] Vested Right B} Future Use [J

D Application to amend Permit No..__________ with old priority date retained

D Change diversion point(s) E.] Add diversion point(s) D Change acreage D Other D
D Application to: D Change use D Change diversion poin(s) D Add diversion point(s)
D Add Acreage D Increase diversion rate D Other See Permit No.
D Application to: D Use D Transfer water reserved by Future Use Permit No.

1. Name of Applicant __Cook-Burns Ditch Company/James Jennings Phone No. _642-2146
Box 182 ¢
Post Office Address . RR 1, Spearfish, South Dakota State 57783
(Street. RR or Box) Zip Code
2. Amount of water claimed (c.f.s) 33 Total acres irrigated 621.8

8. Source of Water supply __Spearfish Creek

4. Location of point of diversion Approximately 2450 ft N, 4oo ft E from SW Corner of Section 16,

T7N=-R2E

County _Lawrence

Counties where water will be used Lawrence and Butte
6. Annual period during which water is to be used _April 1 - November 30

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.

See attached sheet

Attach sheet if more space is needed

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

This application is to file a vested right claim pursuant to SDCL 46-5-49

Attachments:  Attach Form 2A if diversion from a well or dugout, or if storage of water, is proposed. Attach map
(see instruction)

STATE OF SOUTH DAKOTA)

County of —Butte )

I James Jennings the applicant, certify that I have read
the foregoing application, have examined the attached map and that the mattefs therein statgfl are true and that I intend, and

am able to complete the necessary construction. .
Subscribed and sworn to before me this of /___December ’ 19_86
KIM A. HABECK, Nofary Public a? M
My Commission Expires 11-1-92 .

'\Jo(ary Public (or “other qualified officer)

| Signed
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SOUTH DAKOTA
VESTED WATER RIGHT NO. 1399-1 FOR IRRIGATION

Date of Receipt of Claim December 30, 1986.

Date of Validation February 27, 1991.

The Water Management Board validated Vested Water Right Claim No. 1399-1
for irrigation purposes for Cook-Burng Ditch Company, RR 1, Box 182C,
Spearfish, SD 57783 with the following limitations, conditions and

qualifications:

1. Vested Water Right No. 1399-1 validates a vested right claim
appropriating 17.8 cubic feet of water per second from Spearfish

Creek to irrigate 621.8 acres via the Cook-Burns Ditch. The
Spearfish Creek diversion point for the Cook-Burns Ditch is located
in the NW1/4 SW1/4 Section 16, T7N, R2E. The irrigated acreage is
located in the E1/2 SE1/4 Section 8; NE1/4, NWl1/4, N1/2 SW1l/4, SW1/4
SW1/4 Section 9; S1/2 NE1/4, N1/2 SE1/4, W1/2 NWl/4, SE1/4 NW1/4,
N1/2 SW1l/4 Section 10; SW1/4 Section 11; all in T7N, R2E.

2. The appropriation may not exceed the amount of water needed for
beneficial use for irrigation. The appropriation may not exceed 3
acre feet per irrigated acre per year. The water is to be used
during the following annual period: April 1 - November 30.

3. The priority date of the Vested Water Right is June 15, 1881.

4. The water use system has been constructed and water has been applied
to beneficial use.

5. Water rights obtained in compliance with the laws of the State of
South Dakota may not be unlawfully impaired by this appropriation.

QUALIFICATIONS

1. That Vested Right No. 1399-1 is subject to domestic use rights.
Diversion of water under Water Right No. 1399-1 is contingent upon
supplies being available first to domestic users.

2. That the flow measuring device on Cook=-Burns Ditch continue to be
maintained and records of diversions be kept as directed by the Chief
Engineer and reported to the Chief Engineer annually.

WATER MANAGEMENT BOARD

APR 2 5 1991

By:
V Chief Engineer date

Division of Water Rights
Dept. of Water and Natural Resources




STATE OF SOUTH DAKOTA

VESTED RIGHT WATER LICENSE NO. 1399-1 FOR IRRIGATION

(1) Cook=-Burns Ditch Company of RR 1 Box 182C, Spearfish, SD 57783
made Application No. 1399-~1, December 30, 1986 for validation of a
vested right claim to appropriate 33.0 cubic feet of water per second
from Spearfish Creek, Lawrence County, South Dakota for irrigation
purposes. Vested Water Right No. 1399-1 was validated February 27,
1991 with a priority date of June 15, 1881. Construction of the
described water supply system and application of water to beneficial
use has been completed and complies with applicable provisions of
South Dakota State Law.

The applicable portions of Location Notice No. 31661 were incorporated
into Vested Water Right No. 1399-1 with the abandoned portions of
Location Notice No. 31661 cancelled.

(2) The applicant is entitled to divert 17.8 cubic feet of water per
second for beneficial use. The Spearfish Creek diversion point for
Cook-Burns Ditch is located approximately 2450!' N and 400' E from the
SW corner of Section 16, T7N, R2E (NW 1/4 SW 1/4).

The location of the irrigated acreage is: (see attached sheet)

(3) Pursuant to Section 46-5-30.1 Cook-Burns Ditch Company of RR 1
Box 182C, Spearfish, SD 57783 the holder(s) and/or owner(s) of Vested
Water Right No. 1399~-1 is issued a license to appropriate 17.8 cubic
feet of water per second from Spearfish Ditch with a priority date of
June 15, 1881 from the location specified in (2) of this license. The
water is to be used for the purpose of irrigation. This license is
subject to any limitations, conditions or qualifications listed in
Vested Water Right No. 1399~-1 and subject to South Dakota State Law.

HATCH, Chief Engineer

r Rights Division

Department of Water and Natural
Resources

APR 2 5 1991
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Cook-Burns Ditch

Section 8 T7N-R2E

NE4SEL 3.0 Acres
SELSEL 16.1 Acres

Section 9 T7N-R2E

SWINEZ 15.5 Acres
SESNEL 8.0 Acres
NWNEZL 30.0 Acres
NEANEL 35.0 Acres
SEANWL 33.9 Acres
SWiNWE 15.1 Acres
NEZNWE 35.9 Acres
NWENWL ™ 5.0 Acres
NEZSWL 6.0 Acres
NWiSWi 26. 0 Acres
SWiSWE 15 0 Acres

Secton 10 T7N-R2E

SWiNEL 50,0 Acres
SEANEZ 39.0 Acres
NWLSEZ 30.1 Acres
NEZSEZ 19.0 Acres
NWENW2 36.0 Acres
SWANWE 33.5 Acres
SEANWL 36.0 Acres
NEZSWL 30.0 Acres
NWZSWi 12.7 Acres

Section 11 T7N-R2E

NEZSWi 40.0 Acres
SELSWE 29.0 Acres
SWZSWi 10.0 Acres
NWZSWE 22.0 Acres

TOTAL ACRES FOR COOK~BURNS DITCH 621, 8 ACRES

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

19.1 iAcres

88.5 Acres

89.9 Acres

47.0 Acres

79.0 Acres

49.1 Acres

105. 5 Acres

42.7 Acres

101.0 Acres




Form 28 Affidavit of Water Use
No.

(Type or Print in Ink)

Note:  This Form is supplemental to Form 2 and is to be used when an affidavit pertaining to construction and water use
already constructed is needed, primarily with vested right claims.

Affidavit Of Construction Of Water Use System
And Application Of Water To Beneficial Use

Name of Applicant (Same as Form 2) ___Cook-Burns Ditch/James Jennings

Post Office Address RR 1 Spea rfish M South Dakota 57783
(Street, RR or Box) (State) (Zip Code)
A. Notice of Appropriation _August 16, 1886 Date of Posting ?
Date of recording August 16, 1886 Recording date Lawrence County 38 574
Where Boak Page
B. Date of start of construction of water supply system 1881
C. Date that water was first applied to beneficial use June 15, 188]
D. Name of owner of original water supply system William Cook and Samuel Burns
5000 M|

E.  Amount of water originally applied to beneficial use

F. Present Use of Water - Amount of water now being used _33 cfs for irrigation of crops

Date that this water was first used _June 15, 1881

G. Chronological History of Water Use

| can attest to the continuous use of the Cook-Burns Ditch water for irrigation use
since 1962. Neighbors who have lived a lifetime in this area claim the ditch has
been used each year,

Attach to this Form 2B any copies of notices, postings, filings, publications, affidavits, or other records thatapply. You may
also attach any written statement by you, or by others, that you deem pertinent.

State of South Dakota )
ss
County of Buite )
L , James Jennings the applicant, certify that I have read the foregoing
(print or type) & &

and that the matters therein stated are true.

1

yr Signed ﬁ»f P WIS 4

T ——
,’ ' Subscribed and sworn to before me ___ Dece,mk/{r 23rd // , 19_86
KiM A. HABECK, Notary Public %/L Q . Q%M/K.

MY Commxssron Expiras 11-1-92 l\ﬂ)(ary BAdblic or ather qualified offider

1, the undersigned do hereby certify that I know about the water use m described above, that I have read the foregoing,

and that the matters therein stated are true.
W% /2% -23 19 g(p

7> ) %
Ame) V a”’ %Jaﬂ/}/r‘ ”/571775&
(Print name)

U Vineirn7 CRAjo

/
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- Shanie™ Shaniu i i TR LA LA GG
RECEIPT
o
Division of Water Rights L UEY
South Dakota Department of Water and Natural Resources
Pierre, December_30 , 166
Box 182 C

RECEIVED OF _Cook-Burns Dtich Company/James Jennings, RR 1/Z7Spearfish, SO 57733

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

Fee for Application for Permit No.’.ﬁ:/_ 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

I~

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 Ré;;uest

Fee for Certified Copy of

Fee for Print Copy of Map
Fee for Certifying

Fee for

15

00 VR

(Any Other Work Provided by Law) Total




Deceuber 14, 1961
Mr, G, A, ¥illiamse
RFD 1}
Spearfish, 5., Dak,

Hr, Ole Moller
RFD 1

SM“. 5, bak,

Crago Brothers
R¥FD 1

Spearfish, 5, Dak, ‘
Ess _Coolk and Durns Ritch
The State ¥Water Nesources Commission has been making

& study of water use pertaining to the surface flows of
Redwater River and its tributaries in South Dakota,

As a part of this study, a search has been made for
written records and documents which pertain to the diver-
sions of the water, The Commission found the following
pertaining to the Cook and Burns Ditch:

(1) A Vater Right Location, filed August 16, 1886,
claiming a location of water on June 15, 1881 and claim-
ing 5000 winer's inches of the waters of Spearfish Creek,
Signed by William Cook and Samuel Barnes, Filed in Pook
38, page 574, Lawrence County.

(2) An Agreement, dated Septesber 29, 1886 and filed
May 28, 1888 in Book 51, page W1k, between Cook and Burns
and 8 lot‘t) other signers in which it is stipulated that
the eight other signers shall have the right to enlarge
and extend the Cook and Burns Ditch.

There being no court case of record that was found
which interpreted, determined or established your water
right, the record, as outlined above, indicates an
ative water right claiming 35000 miner's inches with a
ority of Jume 15, 1881 for the upper portion of the 41

and a priority of September 29, 1886 for the remainder of
the diteh,

In an appropriative water right, the amount claimed,
in your case 5000 miner's inches, is not necessarily the

(1)



Nr, G, A, Williams December 1k, 1961
¥r, Ole Moller
Crago Brothers

amount of water which you are entitled to divert, You are
entitled to divert that amount of water put to beneficial
use, not exceeding 5000 winer's inches, providing that
amount is available after holders of prior water rights
bhave obtained their allocation of the water. :

It would be advisable for you to check to see Af you
oan locate additional records that pertain to the Cook
and Burns Diteh, The water “esources Commission would
appreciate being inforwed about any additional data you
find that you deem applicable, in order to obtain as com-
plete a record as possible, and would arrange to have a
representative meet with you to discuss the information
contained in this letter and such additional information
as you wmight find, Af you so desire,

A letter, dated January 16, 1961 was sent to you en-
closing & map showing fields reported te be irrigated and
the acreages of these flelds, Vith your help these fields
and acreages bhave been revised, Enclosed, for your inform=-
ation, is a copy of the revised map and the revised list of
owners and acreages.

Sincerely,

J. Wo GRIMNES
“xecutive Officer and
Enclst Map and List Chief Engineer
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July 10, 1986

Dear Person-in-Charge, N L ‘/Vq/éé

I have a question. In the even#& that we place a circular
sprinkler on the 101 acres plot in 11-7-2, what procedure

is recommended? The circular system is actually set up for

an 120acre space. At that time, would I apply for the additional
acres to be licensed or what?

Please advise.
Yours truly,

Zola Crago

835 Harding
Belle Fourche, S.D. 57717




WATER RIGHTS DIVISION
(605) 773-3352

December 12, 1986

Bruce Jennings

DeWild, Grant, Reckert & Associates
315 Ist Avenue

Rock Rapids, lowa 51246

Dear Bruce:
Enclosed you will find the calculations for the flume and gate capacities
for the Cook-Burns Ditch. As you see | used two different methods to

calculate the flume capaclity. Chosen was the higher capacity of 168:44 cfs.

Please let me know if you come up with other figures. |f you have any
questions, please do not hesitate to contact me.

Sincerely,
4
Rassool Ahadi

Natural Resources Englineer

RA:ms
Enc.
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DIVERSION RATE RECORD
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Ditch Company Cook -5
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Ditch President

Type of Measuring Device?

[OA) Parshall Flume: Throat Width______1ft.
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_F__;_;___ /
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DIVERSION RATE RECORD

Type of Measuring Device?

[JA) Parshall Flume: Throat Width
[OB) Weir: Crest Length

- -

Head (ft.)
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7/
______ ft.

______ ft Ooc) Oother:__

No. of

Acres Being Name of the

Irrigated Gauge Reader Remarks
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DIVERSION RATE RECORD
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Month

A Ie=
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Ditch Company__
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e
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<] V27

st o e o e
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DeWild Grant Reckert & Assaciates Co.
Architecture Engineering and Planning

315 First Avenue

Rock Rapids, lowa 51246 A7
(712)472.2531 - 2?93
q}qf “&
& JAN 1987
M VISION OF

January 22, 1987 2, WATER RIGHTS

= .
{% Pmrrec SD

QY

South Dakota Department of Water and Natural Resources ASIpiEl

Division of Water Rights
Joe Foss Office Building
Pierre, SD 57501

Attn: Rassool Ahadi

Re: Cook-Burns Irrigation Ditch, Spearfish Creek,
Lawrence County

Dear Rassoo0l:

Thank you for providing me with information regarding your
calculations of ditch capacity on the Cook-Burns ditch. I
apologize for the delay in returning my comments to you.

After reviewing your calculations of the flume capacity on the
Cook-Burns ditch, I request that you consider using a lower
Mannings factor in your calculation. I enclose copies of
guidelines from our file literature which indicate that a factor
of .010 or .011 would be more appropriate for the smooth steel
flume on the Cook-Burns ditch.

Use of the lower factor would result in a calculated flume
capacity of approximately 21-23 cubic feet per second. This
calculated capacity slightly exceeds the flow which was measured
by your personnel at the ditch. However, it is possible that the
flume was not completely filled at the time of their measurement,
or that maintenance conditions at the head of the flume did not
allow full flow at the time of their observations.

The maximum ditch capacity of the Cook-Burns ditch is put to
beneficial use for irrigation during the normal irrigation
season. Three different operators are involved with the ditch
and each maintains multiple outlets. All of the operators are
using flood irrigation methods, and it is important to provide an
adequate flow rate at the field edge to exceed the rather high
infiltration rate of local soils and push the flood wave through
the field. It is therefore important that a new water license
not restrict the diversion rate for the Cook-Burns ditch to less
than current capacity.

3460 West 38th Avenue 1051 Office Park Road 600 Sioux City Federal Plaza Bldg. 1113 East 14th Street
Denver, Colorado 80211 West Des Moines, lowa 50265 Sioux City, lowa 51101 Sioux Falls, South Dakota 57104
(303) 458-0311 (515) 225-8346 (712) 277-3049 (605) 339-4157



Mr. Ahadi
Jan. 22, 1987
Page Two

We are looking forward to reviewing your final report for the
ditch and for the creek in general. Please call me if you have
any questions.

Sincerely,

DEWILD GRANT RECKERT
& ASSOCIATES COMPANY

7§ s
Bruce Jemiings, P.;.

BJ:jkv

cc: Jim Jennings



VEN TE CHOW, Ph.D.

Professor of Hydraulic Engineering
University of Illinois

McGRAW-HILL BOOK COMPANY, INC.
New York Toronto London
1959
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TABLE 5-6. VALUES oF THE Roueuness CoEFFICIENT n
(Boldface figures are values generally recommended in design)

DEVELOPMENT OF UNIFORM FLOW AND

/.3 FORMULAS

111

TaBLE 5-6. VaLUEs oF THE RouaHNESs COEFFICIENT n (confinued)

Type of channel and description Minimum | Normal | Maximum
A. Crosep Conpurrs FLowiNe ParTLY FuLL
A-1. Metal
a. Brass, smooth 0.009 0.010 0.013
b. Steel _
1. Lockbar and welded . 0.010 0.012 0.014
2. Riveted and spiral 0.013 | 0.016 0.017 "
¢. Cast iron
1. Coated 0.010 0.013 0.014
2. Uncoated 0.011 0.014 0.016
d. Wrought iron
1. Black 0.012 0.014 0.015
2. Galvanized 0.013 0.016 0.017
e. Corrugated metal
1. Subdrain 0.017 0.019 0.021
2. Storm drain 0.021 0.024 0.030
A-2. Nonmetal
a. Lucite 0.008 0.009 0.010
b. Glass 0.009 0.010 0.013
¢. Cement
1. Neat, surface 0.010 0.011 0.013
2. Mortar 0.011 0.013 0.015
d. Concrete
1. Culvert, straight and free of debris 0.010 0.011 0.013
2. Culvert with bends, connections, 0.011 0.013 0.014
and some debris
3. Finished 0.011 0.012 0.014
4. Sewer with manholes, inlet, etc., 0.013 0.015 0.017
straight
5. Unfinished, steel form 0.012 0.013 0.014
6. Unfinished, smooth wood form 0.012 0.014 0.016
7. Unfinished, rough wood form 0.015 0.017 0.020
e. Wood
1. Stave 0.010 0.012 0.014
2. Laminated, treated 0.015 0.017 0.020
J. Clay
1. Common drainage tile 0.011 0.018 | 0.017
2. Vitrified sewer 0.011 0.014 0.017
3. Vitrified sewer with manholes, inlet, 0.013 0.016 0.017
ete.
4. Vitrified subdrain with open joint 0.014 0.016 0.018
g. Brickwork :
1. Glazed 0.011 0.013 0.016
2. Lined with cement mortar 0.012 0.015 0.017
k. Sanitary sewers coated with sewage| 0.012. | 0.013 0.016
slimes, with bends and connections
1. Paved invert, sewer, smooth bottom 0.016 0.019 0.020
J. Rubble masonry, cemented 0.018 0.025 0.030

Type of channel and description Minimum | Normal | Maximum
B. Linep or BuiLr-up O:.»zz.mrm
B-1. Metal .
. Smooth steel surface
‘ 1. Unpainted il 0,011 | 0.012 0.014
2. Painted 0.012 | 0.013 [ 0.017
7 b. Corrugated 0.021 0.025 0.030
B-2. Nonmetal
. Cement .
- 1. Neat, surface 0.010 0.011 0.013
2. Mortar 0.011 o.‘omw 0.015
b. Wood .
1. Planed, untreated 0.010 0.012 cmww
C 2. Planed, creosoted 0.011 | 0.012 | 0.015
3. Unplaned 0.011 0.013 0.015
4, Plank with battens 0.012 0.015 owmw
5. Lined with roofing paper 0.010 0.014 0.
¢. Concrete )
1. Trowel finish 0.011 0.013 0.015
2. Float finish 0.013 0.015 ,0.016
3. Finished, with gravel on bottom 0.015 0.017 0.020
4. Unfinished 0.014 0.017 o.cm_o
5. Gunite, good section 0.016 0.019 cwwm
6. Gunite, wavy section 0.018 0.022 0.025
7. On good excavated rock 0.017 0.020
8. On irregular excavated rock 0.022 0.027
d. Concrete bottom float finished with
sides of
1. Dressed stone in mortar 0.015 0.017 mmww
2. Random stone in mortar 0.017 0.020 . o
3. Cement rubble masonry, plasterced 0.016 o.o_mo o.ow
4, Cement rubble masonry o.owo 0.025 MM@M
5. Dry rubble or riprap 0.020 0.030 .
e. Gravel bottom with sides of .
1. Formed concrete 0.017 0.020 wwww
2. Random stone in mortar 0.020 0.023 c.owa
3. Dry rubble or riprap 0.023 0.033 .
., Brick
! WEMFN& 0.011 0.013 c.owm
2. In ccment mortar 0.012 0.016 0.018
g. Masonry
1. Cemented rubble 0.017 0.025 o.omwo
2. Dry rubble 0.023 0.032 0.035
h. Dressed ashlar 0.013 0.015 0.017
. halt
' %.Emhooav 0.013 0.013
2. Rough 0.016 0.016 500
J. Vegetal lining 0.030 | ..... 0.




AL\i i‘l' \ Department of

Water & Natural Resources

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

August 10, 1987

Cook-Burns Ditch Company
c/o James Jennings

RR 1, Box 182C

Spearfish SD 57783

Dear Mr. Jennings:

This letter is to inform you that the vested right claim for
Cook-Burns Ditch Company has been reviewed. A report on the
investigation of the vested right claim is being prepared. When
the report is finalized your application will be complete
pursuant to SDCL 46-2A-2. A recommendation will then be prepared
and notice of hearing will be given stating the time and place
the Water Management Board will consider the vested right claim.
Tentatively, the hearing is to be scheduled for December 2 and 3,
1987 in the Black Hills area.

Please contact us if you have any questions.
Sincerely,
RON DUVALL

Water Resources Engineer
605 773-3352



Report on the Cook—-Burns Ditch (Spearfish Creek)
Vested Water Right Application No. 1399-1
September 21, 1987

Background

Pursuant to SDCL 46-5-49 and ARSD 74:02:01:20, Cook-Burns Ditch
has filed an application to validate a vested right claim. The
application claims 33 cfs of Spearfish Creek water to irrigate
621.8 acres of land located in Sections 8, 9, 10, and 11, T7N-R2E
in Lawrence County. The diversion point is located in the NW1/4
SW1/4 Section 16, T7N-R2E.

Document Search

The following documents were found pertaiuning to +he Cook—Burns

Water Right:

1) Water Location No. 31661 which was filed August 16, 1886,
and claimed the location of water was made June 15, 1881,
for 5000 miner’s inches of Spearfish Creek water. Location
No. 31661 was signed by William Cook and Samuel Burns and
filed and recorded in Book 38, Page 574, Lawrence County.

2) An Agreement, dated September 29, 1886, filed and recorded
May 28, 1888 in Book 51, Page 414, between Cook and Burns
and eight other signers in which it is stipulated that the
eight other signers shall have the right to enlarge and
extend the Cook-Burns Ditch. There is no record of any court
case which interpreted, determined, or stablished this water
right.

Discussion

The Water Resources Commission investigated the irrigation from
Cook—-Burns Ditch in the early 1960°’s. At that time, 621.8 acres
were mapped as being irrigated from the ditch.

Recent investigations by the Water Rights Division engineers have
found that the same acreage as in the 1960’s is being served by
the Cook-Burns Ditch. The investigations also showed that the
headgate can divert more water than the amount claimed and the
flume can carry 16.44 to 20.5 cfs, depending on the friction
coefficient used.

To determine the amount of water necessary to irrigate 621.8

acres, two different methods were used:

1) State Law, SDCL 46-5-6 allows 1.0 cfs for each 70 acres of
irrigation. Tf 1.0 cfs of water is necessary to irrigate 70
acres, 8.9 cfs of water will be used to irrigate 621.8
acres. Considering the efficiency of flood irrigation in the
area, which according to SCS is 50% for this area, the
diversion rate required will be 17.8 cfs.




2) Using the SCS, S$.D. Irrigation Guide, the peak consumption
occurs in July. The crops in the area use 28.8% of their
annual water consumption during the Month of July. Assuming
the crops need 3.0 feet of water every irrigation season, &
total of 1865 acre—-feet of water is needed for the season,
from which 531 acre-feet or 8.75 cfs will be used in the
Month of July. Considering a 50% loss due to the systemn,
the total diversion amount will be 17.5 cfs.

Conclusions and Recommendutbtions

1) The headgate divert more water than the amount claimed.
2) Based upon the 1.0 cfs per 70 acres criteria plus a 50% loss

calculation, the peak quantity of water necessary to
irrigate the land served by the Cook-Burns Ditch would be
17.8 c¢fs. Comparing this to the SCS, South Dakota
Irrigation Guide calculations, this quantity of water
appears to be reasonable. The application claims 33.0 cfs
os the quantity of water necessary for flood irrigation
system to irrigate 621.8 acres. The quantity claimed, based
on the calculations is in excess of what is reasonable.

3) It is recommended that the Cook—-Burns Ditch Vested Water
Right Claim be validated for a diversion rate of 17.8 cfs
for irrigation of 621.8 acres as described in Application
No. 1399-1 with a priority date of June 15, 1881.

4) It is recommended that if Vested Water Right Application No.
1399-1 is validated, that the applicable portions of
Location Notice No. 31661 be incorporated into No. 1399-1
and that the abandoned portions of Location Notice No. 31661
be cancelled.

tassool Ahadi

P
Natural Resources Engineer




RECOMMENDATION OF CHIEF ENGINEER FCR VALIDATION OF VESTED WATER

RIGHT APPLICATION NO. 1389-1, Cook-Burns Ditch Company

Pursuant to SDCL 46-24-2, the following is the recommendation of
the Chief Engineer, Water Rights Divisgion, Department of Water
and Natural Resources concerning Validation of Vested Water Right
Application No. 1389-1, Cook—-Burnsg Ditch Company, c/o James
Jennings, RR 1, Box 1R82C, Spearfish, South Dakota.

The Chief Engineer is recommending VALIDATION of Application No.
1399-1 for 17.8 cfs and that the applicable porticns of Location
Notice No. 31661 have been incorporated into No. 1399-1 and the
abaudoned portions sf No. 216861 have been cancelled, because 1)
water has beeun appropriated as degcribed for irrigation use with
a priority date of June 15, 1881, 2} the use hag been developed
without unlawful impairment of existing rights, 3) the use is a
bBeneficial use and 4) it is in the public interest with the
following qualifications.

1. That Vested Water Right No. 1289-1 is subject to domestic
use rights. Diversion of water under Water Right No.
1389-1 is contingent upon supplies being available first to
domestic users.

2. That &« flow measuring device be installed at or near the
point of diversion for Coock~Burns Ditch within one year of
validation of Vested Water Right No. 1399-1. The measuring
device shall be permanently installed. The design shall be
approved prior to construction by the chief engineer.

See the attached report for additional informaticn.

JOEN HATCH, Chief Engineer
October 18, 1987




Revised Report on Vested Water Right Application No. 1399-1
Cook-Burns Ditch (Spearfish Creek)
November 20, 1990

Background

The Water Management Board, at the December 2 and 3, 1987 Board
meeting in Rapid City, deferred consideration of Application No.
1399-1 to allow collection of flow data for Cook-Burns Ditch
during the 1988 irrigation season. The Division of Water Rights
had recommended a diversion rate of 17.8 cubic feet of water per
second for Cook~Burns Ditch from Spearfish Creek. The ditch
company, however, was not satisfied with the Division’s
recommendation and requested time to collect flow data to
establish a diversion rate base for actual water use. Because
of low flow conditions, the ditch company did not believe the
data collected during the 1988 irrigation season represented
actual conditions. The ditch company requested that collection
of flow data be continued during the 1989 and 1990 irrigation
seasons.

Discussion

The recommended 17.8 cfs was based on 1.0 cfs for irrigation of 70.0
acres plus 50% water losses due to the method of irrigation and the
seepage from the ditch.

Daily flow records were collected, by the ditch company, for three
consecutive irrigation seasons. The maximum diversion rate recorded
was. 12.7 cfs. To provide sufficient water at the Kemper Ditch
diversion point which is located downstream from the Cook-Burns Ditch
diversion point, and also due to the problems with the Cook-Burns
diversion dam, the ditch company was not able to divert more water
than what has been recorded. According to the ditch-company, the dam
has now been repaired.

Cook-Burns Ditch Company, in a letter received on November 14,
1990, agreed with the Division’s recommendation of a diversion
rate of 17.8 cfs for irrigation of 621.8 acres.

Conclusions

1. The headgate should be controlled in such a manner that the
diversion rate does not exceed the recommended rate.

2. Cook~Burns Ditch Company is responsible for maintaining the
ditch in its entirety and improvement of the irrigation
system so that water losses are kept minimal.




3. Vested Water Right Application No. 1399-1 should be
validated for a diversion rate of 17.8 cfs for irrigation of
612.8 acres, as described in Application No. 1399~1, with a
priority date of June 15, 1881.

4. The flow measuring device on Cook-Burns Ditch should
continue to be maintained and monitored as required by the
Chief Engineer.

M. RASSOOL AHADI
Natural Resources Engineer II

Approved By:

DELVIN D. BRO
Natural Resources Engineer IV




A L‘Li i Qo O De artment of

Water & Natural Resources

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

October 22, 1987
' NOTE: TO BE SURE OF PUBLICATION ON
THE CORRECT DATES, CONTACT THE
NEWSPAPERS RIGHT AWAY.

Cook-Burns Ditch Company
c/o James Jennings

RR 1, Box 182C

Spearfish SD 57783

Dear Mr, Jennings:

Your Application No. 1399-1 for a vested water right claim has been examined and found to
comply with the South Dakota Water Laws and applicable rules. A notice of your claim has
been sent to the Publishers of the QUEEN CITY MAIL printed at Spearfish and the BELLE
FOURCHE DAILY POST printed at Belle Fourche. For your information, a copy of the notice,
the recommendation of the Chief Engineer and a report on the application are enclosed.
Please review the notice and notify this office, if you have any corrections or questions.

Be sure to contact the above newspapers to asuthorize publication of vour notice of hearing
to validate a vested right and to arrange for payment. Early contact with the papers can
eliminate delays. The publishers have been instructed to publish your notice once each
week for two consecutive weeks with the last publication to occur twenty days before the
board meeting. We must receive Proof of Publication before the application can be
considered by the Water Management Board.

Slncexe]::

Ron Duvall
Natural Resources Engineer
605 773-3352

enclosures




y 'A\i i.Al A\ Department of

Water & Natural Resources

Joe Foss Building
523 East Capitol
Pierre, South Dakota 57501-318)

October 22, 1987

BELLE FOURCHE DAILY POST
1004 5th Ave
Belle Fourche SD 57717

Dear Sir:

Enclosed is a Notice of Hearing to Validate Vested Right Application No. 1399-1. Please
publish this notice once each week for two consecutive weeks in your paper. The first
jublication should be on or before October 28, 1987.

The AFPLICANT MUST VERIFY TO YOU THAT THE NOTICE IS TO BE PUBLISHED, before you make the
first publication. Please BILL the APPLICANT for the cost of publication. The APPLICAN
is Cook-Burns Ditch Company, c/o James Jennings, RR 1, Box 182C, Spearfish SD 57783.

A copy of BOTH publications must be SENT to the WATER RIGHTS DIVISION. IMMEDIATELY return
the FIRST publication with the FIRST Transmittal form on the bottom of this page. The
first copy is needed to check the publication for errors so any corrections can be made

in the second publication. FPublication errors can invalidate the public notice and cause
the applicant costly delays.

Please be sure the SECOND publication is returned IMMEDIATELY with the enclosed Proof of
Publication form. DO NOT WAIT until the end of the month or the billing cycle. The
permit application cannot be considered by the Water Management Board until proof of
publication has been received.

Sincerely,

D

Ron Duvall ‘
Natural Resources Engineer
605 773-3352

enclosures

—— CUT HERE
FIRST TRANSMITTAL NOTICE TO: Water Rights Division
Joe Foss Building
Pierre SD 57501-3181
Date
We are in receipt of your letter of enclosing Notice of Hearing to
Validate A Vested Right Application which was first published in our issue
of _ . ENCLOSED IS A COPY OF THIS FIRST PUBLICATION.

Name Newspaper



A Ll \i i’l N Department of

- Water & Natural Resources

523 East Capitol .
Pierre, South Dakota 57501-3181

October 22, 1987

QUEEN CITY MAIL
Box 7
Spearfish Sp &7783

Dear Sir:

Enclosed is a Notice of Hearing to Validate Vested Right Application No. 1399-1. Please
publish this notice once each week for two consecutive weeks in yvour paper. The first
publication should be on or before October 28, 1987.

The APPLICANT MUST VERIFY TO YOU THAT THE NOTICE IS TO BE PUBLISHED, before you make the
first publication. Please BILL the APPLICANT for the cost of publication. The APPLICANT
is Cook-Burns Ditch Company, c/o James Jennings, KRR 1, Box 182C, Spearfish SD 57783.

A copy of BOTH publications must be SENT to the WATER RIGHTS DIVISION. IMMEDIATELY return
the FIRST publication with the FIRST Transmittal form on the bottom of this page. The
first copy is needed to check the publication for errors so any corrections can be made

in the second publication. Publication errors can invalidate the rublic notice and cause
the applicant costly delays.

Please be sure the SECOND publication is returned IMMEDTATELY with the enclosed Proof of
Publication form. DO NOT WAIT until the end of the month or the billing cycle. The
permit application cannot be considered by the Water Management Board until proof of
publication has been received.

Ron Duvall
Natural Resourcés Engineer
G605 773-3352

enclosures

——— ~-—~~CUT HERE-- -
FIRST TRANSMITTAL NOTICE TO: Water Rights Division

Joe Foss Building

Fierre SD 57501-3181
Date
We are in receipt of your letter of enclosing Notice of BHearing to
Validate A Vested Right Application which was first published in our issue
of _ N ——__- ENCLOSED IS A COPY OF THIS FIRST PUBLICATION.

Name Newspaper




Instruciion to Newspaper — FPublish firgt nubliecstion of the following Notice on or bafore
October 28, 1987 with 2nd publication 1 week later. The applicant is responsible for
payment,
NOTICE OF HEARING To Validﬁtp
Vested Right Applicetion No. 13991 fc Appropriate Water

f=fe

Notice ig hereby given that Coock-PFurns Ditch, c/o James Jennings whose mailing oddress is
"R 1, Box I182C, Spea;xlsh, South Dekota hes Filed an application to validate & vezted
right claim to apprepriaste 23.0 cubis feo: of watew per second {(cfs) from Spearfish Creek
to irrigate 621.8 acres via the Tock-Burne Ditch with 2 claimed priority date of June 13,
1881. The Spearfish Creek diversion point for the Cock-Burns Ditch is located in the NW
1/4 SW 1/4 Secticn 15, T7N, RZE. The irridated acreage is locaied in the E 1/2 SE 1/4
Section 8; NE 1/4, NW 1/4, N 1/2 SW 1/4, SW 1/4 sW 1/4 fectien @: 5 1/2 NE 1/4, N 1/2 SE
/4, W l/2 ¥ 1/4, SE 174 N 1/4, N 1/2 8% 1/4 Section 10; €% 1/4 Section 11 all in T7N,
R2E.

Pursuant fo SDCL 46-24-2 the Chief Engineer of the Water Rights Division recommends
VALIDATION o.f Veotad Watew Right Application No. 21399-1 for 17.8 ofs and that lhe
appliceblie portiuns of Incation Notice No. 21661 he iucorporated into NO. 1399-1 and that
the aebandoned pertions of No. 31661 be cancelled, because 1) water has been appropriated
as described for irrigation with a pricrity date »f June 13, 1881, 2) the use has heen
developed without unlawful impairment of existing rights, 3) it is a beneficial use of
water and 4) it iz ir the public interect.

Validation of this application will be considered by the Wster Management Board at Howard
Johnson’s, Roosevelt and J=lfergon Roows, Hapid City SD, December 2, 1987 at 1:00 pm.

The recommendetion of the Chief Engineer is not final or binding upon the Board and the
Board is authorized to 1) appreve validation, 2) zpprove the walidation with
qualificetions, 3) defer, or 4) deny aLlQathP of the epplicetion after it reaches a
conclusion bused upon Ffaecls presented at the publiec bearing. Any interested person who
may be affected by & Doard decision and who 1ntencs t: porticinrate in the hearing before
the Board and present evidence or cross—examine witnegses accerding to SDCL 1-26, must
file a written petition with BOTH the applicant and the Chief Engineer by November 20,
1987. The petition may be informal, hut it must include a statement describing the
petitioner’s Interest in the applloatlon, the reasons for the petlt*orp“ s oprosition to
or support of the npplication, and the sigpature ond mailing address of the petitioner or
his legal counsel if legal counsel is obtained. The applicaent need not file a petition.

(e

This application is made pursu
thru 46-1-15; 46-2-2.1, 46-2-9, 46~2~
45--24-12, 465-24-14, 10~ 5 QG~ZA—18, 46--3-1 thru aﬁ-cvll, 46~-5--12 thru 46-5--15,

46--5-24, 46-5-25, 46-5- ; 46-35-30.4, 46-5-3%, 46-5-49; and Board Rules ARSD 74:02:01:01
thru 74.09 01-15 oand 74:02:01:19 thru 74:02:01:22.

suant to the provisions of SBCL 46-1-1 thru 456-1-9, 46-1-12
11, 46-2-13, 46-2-17; 46-2-1 thru 46-24--10,

This hearing is an adversary proceeding. The applicert or zny 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. Decisions of the Board
may be appealed to the Circuit Court and State Supreme Court as provided by law.

Any person wishing a copy of the Chief Engineer’s reconmendation, further information on -«
this application or to assure access to the heesring by the handicapped can contact the
Water Rights Division, Joe Foss Bldg, Pierre 8D (605 773-2232) for assistance prior to the
hearing date. The time of the hearing will be outomatically extended for at least twenty
days upon written request of the applicent or person who has filed & petition to oppose or
support the applicalivu. The request for extension must be filed with the Chief Engineer
by November 20, 1S87.
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R.R. 1 Box 182¢C
Spearfish, SD 57783

November 16, 1987

John Hatch, Chief Engineer
Water Rights Division

Joe Foss Building

Pierre, 3D 57501-3181

Dear John;

As an irrigator deriving water from Spearfish Creek via the
Cook-Burns ditch, I wish to oppose the reduction of the requested
diversion rate of 33 cfs to 17.5 cfs. Said reduction refers to
application No. 1399-1.

The reasons for the opnosition are:

1. The type of soil irrigated requires more water
than your allocation.

2. TBecause of the length of the main ditches and the
type of soil they pass through, the water loss in
the delivery system exceeds the 50% factor.

I would like an opportunity to express my opposition to the
board at the December 2 hearing.

Thank you.
/j)

Sigcerel ’ //
/é@” “///* - 5
/") C

v/

James A/ Jennings




South Dakota Division of Wildlife

Department of Sigurd Anderson Building
3 445 East Capitol
Game, Fish and Parks Pierre, South Dakota 57501-3185

(605) 773-3381

November 16, 1987

Mr. John Hatch, Chief Engineer

Division of Water Rights

S.D. Department of Water & Natural Resources
Joe Foss Building

Pierre, SD 57501

Dear Mr. Hatch:

Pursuant to the notice provided by the Chief Engineer under
SDCL 46-2A-4 the South Dakota Department of Game, Fish and
Parks intends to be a party to water right claim 1399-1 on
Spearfish Creek, Lawrence & Butte County.

GF&P is an interested and potentially affected party by
virtue of statutory authority to manage fish and wildlife
resources of the state (SDCL Chapter 41). The pending water
right claim could affect the quantity of water available for
natural resource management.

Thank you for the opportunity to comment on this pending
water right application.

Sincerely,

@Amé &,0 @wﬂrs«m

Richard J. Beringson
Secretary

RJIB/1d

cc: Cook-Burns Ditch Co. % James Jennings



United States Department of the Interior

BUREAU OF RECLAMATION
Missouri Basin Region
P.O. Box 36900
Billings, Montana 59107-6900

IN REPLY
REFER TO:  MB-U450

870.

John Hatch, Chief Engineer

Water Rights Division NOV 1 9 1987
Joe Foss Building

Pierre, SD 57301

Dear Mr. Hatch:

Pursuant to South Dakota Civil Law 1-26, we hereby make known our objections to
Applications to Validate Vested Water Rights (applications) Nos. 1388-1, 1390-1,
1394-1, 1395-1, 1399-1, 1400-1, 1402-1, 1405-1, 1408-1, 1409-1, 1410-1, 1411-1,
1412-1, 1413-1, 1415-1, 1417-1, 1423-1, and 1425-1. These applications are
scheduled for consideration by the Water Management Board in Rapid City,

South Dakota, on December 2, 1987, at 1:00 pm.

We concur with the Chief Engineer's recommendations regarding the diversion
rates for the applications listed above and would object to increases in the
diversion rates above those recommended by the Chief Engineer. The Bureau of
Reclamation (Bureau) is the owner of water rights for the Belle Fourche
Irrigation Project (Project) located on the Belle Fourche River. Most of the
vested rights (with the exception of application No. 1423-1) have points of
diversion located on tributaries to the Belle Fourche River upstream of the
Project diversion dam. The Project could be adversely impacted if the
applications are validated with flow rates in excess of those historically
utilized.

Finally, we request that you send a copy of the Chief Engineer's recommendation
regarding each of the applications listed above to Bruce Laymon who will be
representing the Bureau's interests at the hearings. His mailing address is
listed below.

U.S. Bureau of Reclamation
Attention: Bruce Laymon
Belle Fourche Project Office
P.0. Box 226

Newell, SD 57760

If you have any questions regarding our interest in these matters, please
contact Dave Nelson at (U406) 657-6639 or Bob Pike at (406) 657-6469.

Sincerely yours,

Donald R. Glaser

For B. E. Martin
Regional Director

Enclosure

Identical letters sent to attached listing




Mr. Ralph Bahm
RR 1, Box 196
Spearfish, SD 57783

Ms. Della Crago
RR 1, Box 24
Belle Fourche, SD 5TT17

Mr. Dick Cundy
St. Onge Road
Spearfish, SD 57783

Homestake Mining Company
P.0. Box 875
Lead, SD 57754

Mr. Albert Jeffery
RR 1
Spearfish, SD 57783

Mr. Leland Johnson
Mr. Keith Johnson

RR 1, Box 101
Spearfish, SD 57783

Mr. Richard Lausser
RR 1, Box 195
Spearfish, SD 57783

Redwater Irrigation Association

P.0. Box 351

Belle Fourche, SD 57717

Mr. R. Thornton Vallery
Star Route, Box 188
Nisland, SD 57762

Mr. James Chenowith
Box 248
Woodrow, CO 80757

Mr. Ralph Crago
RR 1, Box 52B
St. Onge, SD 57779

Mr. Melvin Delzer
Box 1045
Spearfish, SD 57783

Mr. Robert Humphrey
Rt. 1, Box 170
Spearfish, SD 57783

Mr. James Jennings
RR 1, Box 182C
Spearfish, SD 57783

Mr. William Lambert
Box 335
Beulah, WY 82712

Mr. Josef Meier
421 Meier Street
Spearfish, SD 57783

Mr. Wesley W. Thompson

Rt. 1, Box 198A
Spearfish, SD 57783



South Dakota Division of Wildlife
Department Of Sigurd Anderson Building
. 445 East Capitol
Game, Fish and Parks Pierre, South Dakota 57501-3185
(605) 773-3381

November 20, 1987

Mr. John Hatch, Chief Engineer
Division of Water Ripghts
S.D. Department of Water & Natural Resources

Joe Foss Building
Pierre, SD 57501

Dear Mr. Hatch:

Pursuant to the filings made by the S.D. Department of Came, Fish and
Parks to the attached list of applicants, some confusion exists
regarding the intent of the filings. For your information when dealing
with inquiries to the nature of the GFGP interest in the upcoming
hearings the following information should be useful.

CF&P intends to participate in the upcoming water right validations by
supporting the water rights staff recommendations that will bring each
water right into legal compliance with existing laws, e.g. appropriate
quantities of water for the land base, appropriately sized and gauged
headgates for the right in question,abandonment of unused quantities of
water, etc. CF&P filed with your office and each applicant so that we
would officially be parties to the hearing process and be able to carry
out the mandated duties of the Department under SDCL Chapter 41. We
also are of the opinion that the Department would have been negligent in
not participating in proceedings that relate to water resource
allocation directly affecting waters that support fish and wildlife
values.

I hope this information will aid you in describing the nature of the
interest the Department of Game, Fish and Parks has in the upcoming
proceedings. If you have any questions you can contact me at 773-5511.

Sincerely,

e

Ron Koth
Water Permits Coordinator

RK/1d
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4 L‘ 'Ll -;&' A\ Department of

Water & Natural Resources

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

December 9, 1987
NOTICE

TO: Cook—-Burns Ditch Company, c/o James Jennings
RR 1, Box 182C, Spearfish SD 57783
and Parties of Record (see attached list)

FROM: John Hatch, Chief Engineer
Water Rights Division
605 773-3352

SUBJECT: Deferral of Consideration on Vested Right Application No. 1399-1,
Cook—-Burns Ditch

The Water Management Board deferred Vested Right Application No. 1399-1 at the December 2
and 3, 1987 Board meeting in Rapid City. The Board deferred consideration of the
application to allow collection of flow data for Cook-Burns Ditch during the 1988
irrigation season. Notice will be given when Application No. 1399-1 is rescheduled for
hearing. The Board included in the motion to defer, that a permanent flow measuring
device is to be installed on Cook-Burns Ditch at or near the point of diversion. Design
is subject to approval by the Chief Engineer. The device is to be used for measuring
ditch flows during the 1988 irrigation season. After approval of the device design, a
method of record-keeping will then be determined, cooperatively, between the Division of
Water Rights and Cook-Burns Ditch. A measuring device design will need to be submitted to
the Chief Engineer by February 1, 1988 to ensure approval of the design and installation
of the device prior to the beginning of the 1988 irrigation season.

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



CERTIFICATION

I hereby certify that on December 9, 1987 I have personally deposited with the U.S. Mail,
postage prepaid envelopes containing Notice of Deferral of Consideration on Vested Right
Application No. 1399-1, Cook-Burns Ditch addressed as shown on the parties of record

sheet.
Hanen W

KAREN SCHLAAK
Senior Secretary

STATE OF SOUTH DAKOTA )
) SS
COUNTY OF HUGHES )

Sworn to, before me, this [j“t_" day of ﬂecomﬁ‘&*‘, 1987.

---------

§ /2 NOTARY PUBLIC 2N 4 Notary Public
' @soum DA:<OTA@ .

b My Commission Expires Apr. 1,1993

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

c

)




DeWild Grant Reckert & Associates Co.
Architecture, Engineering and Planning

. Sonth P4 kp‘bﬁ.Ds.?!t Q'C,.Ls):.:‘:t( > Na'&. 1 [Z-@s% CotS gli::::);::?:;a 51246 6 5 2 1
Wwb rdaS e ;,LWLA . Jr‘c R; ﬂk t,s_ﬁM» R

Telephone (712} 472-2531
dse Foss O{‘C\ ce. B .,\_A:.\nﬂ;. e

£ ww > [DERER
. Piese. b R A N

BUBIECT sk - Rurns/ Remper Didoles DATE 2 .|/-38

. S N S F'ﬂa( M,,_!;,.nu(“?s—&(l* /Lkr-!.(’ nes . T4 a;:A,-l:nf}M,wilﬂwe:. .l.‘?my?,w—. *bm.a‘-;;ﬁ ‘Qlum el ...

okre exX P—<— P ‘\‘ )r@ (-t -Qo < ﬂm:h&g._wnbo.m ,c(%::!‘:&(’sﬁsh Lle are a.“'

AT ‘A.L\e,x:\u.f.,mmai h.ww'}‘,@ma;w»‘é#ﬂwa.‘,EE._M;.,M_&MM_&;.}V\ +r 5 -L» Do +bews L tlg

4 \-L:ltc_LM._&J,\_a.@:Szmma_L,,m-ng,kmaswwﬁwpws s.ble..

SIGNATURE

7 L)

AAAAA ) B REPLY DATE _

SIGNATURE

SPFEEDIPLY® MCPE MBF 28 U.S. PAT.




tiended Accutacy in spite of most field construction anomalies (Replogle,
977),

An important aspect of flumes is the high submergence limits that can
be tolerated as compared with sharp-crested weirs. (Submergence limit is
defined here as that point of submergence caused by downstream water level
at which the real discharge deviates by 1 percent from that indicated by the
observed flow stage). This translates into the minimum required head loss for
the measuring device in the canal system. Since sharp-crested weirs can
withstand no submergence, the minimum required head loss is equal to the
flow depth (actually energy head) over the weir plus about 5 em, to assure
free flow. Flumes, on the other hand, have submergence limits that range
from about 50 percent to as high as 95 percent. Thus, the absolute head loss
can be relatively low., :

The submergence limit of critical-flow devices, like flumes and weirs, is
a function of the streamline curvature at the control section and the losses in
the downstream expansion. Broad-crested weirs and long-throated flumes,
which have straight and parallel streamlines at the control section, can ap-
proach the high submergence limit of 95 percent, if part of the kinetic energy
is recovered by a proper exit expansion (Bos, 1976). The submergence limits
for truncated flumes, i.e., flumes that have no expansion section, are about
70 to 85 percent depending on whether the throat area approximates a rec-
tangular or a triangular shape, respectively, provided that it is long throated.

These submergence limits, even for truncated versions, are higher than
those routinely listed for H-flumes, cutthroat flumes, and Parshall flumes,
which are 25, 65, and 60 percent, respectively. :

The older flumes, however, are quite usable, and many are in continual
service and most certainly need not be replaced if they were originally proper-
ly installed and subsequently maintained. The preceding discussion attempts
to point out that accurate, yet, much less expensive designs are now available
for new installations, with the added capability of being tailored to most ex-
isting canal systems so that the canals can, in effect, be retrofitted with a low
head-loss measuring device that can operate to as high as 95 percent
submergence with a single depth reading.

When installing any of the critical-flow flumes, care must be taken to
assure adequate free flow discharge at both high and low ranges. Checking at
high flow only is risky. For example, a rectangular flume placed in a
trapezoidal channel, where the channel controls the flow level and not some
type of check gate, may be free flowing at high stages but may be submerged
at low flows (Replogle, 1968). Usually, these shape combinations need to be
checked for submergence at low flows. On the other hand, a trapezoidal or
triangular-shaped flume placed into a rectangular channel will require
checking at high flows and will tend to become less submerged at lower flows.
Rectangular-shaped flumes, including the Parshall and the cutthroat, are
sometimes installed with a vertical offset to avoid submergence at low flows
(Replogle, 1968; Humphreys and Bondurant, 1977), however at the expense
of higher head loss at maximum flow.

A style of trapezoidal, broad-crested weir particularly suited for slip-
formed canals can inexpensively and accuratley measure irrigation flows.
The weirs are really long-throated flumes since they have an upstream
proach ramp. They are usually truncated at the downstream end of.

Talthounl an exit ramp could be built to improve the subm
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FIG. 9.2 Type FBIM flume Is near the submergence limit due to the added frictlon of
downstream vegetation, but fs functioning well.

from about 85 to 95 percent. Like other long-throated flumes, the throat
length (sill length in the direction of flow) is about twice the expected max-
imum flow head over the sill, and the converging section ramp is constructed
with a 3:1 slope. The exit ramp, if used, would be on a 6:1 slope.
Construction tolerances are liberal, with the major emphasis placed on

W CANAL

SURVEY POINT FOR ESTABLISHING
QAGE Z2ERO REFERENCE, T/4a 7q
T/3 FROM END, ON FLOW
CENTER LINE.

- z;‘
“%J‘—'a;;'?
..'g.L.u..L.r-l “DRAIN PIPE —":’l,’—

(OPTIONAL)

SECTION ALONG CENTER LINE CROSS SECTION

F1G. 9.3 Profile and cross-section of a long-throated flume, broad-crested welr style.
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aZs DESIGN AND OPERATION OF FARM IRRIGATION SYSTEMS

TABLE 8.1. BROAD-CRESTED WEIR DESIGN AND SRLECTION

Cenel Data_ Flow Data for Canal Without Wels tn Piace
1. Constructed depth~d = 4. Maximum discharge rate ~ Qm- Lis
2. Bottom width -~ B, = m 8. Flow depth for Qn - dn" m
3. Sideslopes — Z = 6. Freeboard — Iy = m
Weur Selection Using Tables Trial 1 Triad 2 Trial 8
7. Tua flume identilicatian:
8. Buttom width, B, (matches line 2) B, - m
4. Sl width, B, B, = m
0. Sideslopes, Z (mutches line §) Zz = -
n Coucal sectfun (ath) length, T T = —— — —m
12. Trial sl hetght, 5 S = m
Sulinergence — Freeflow Check, Weir in Place
13. Sulreterenced Nlow depth for Q_, (tables) .- m
14 Upstream water depth (line 12 plus line 13) D, = m
15 Actud increase in water depth: (line 14 minus line 8) AY, = m
16. Required increase in water depth: (15 perceny x lne 13) aAY, = m
11. dSubmergence check: (line 18 minus line 16) AY, = m
(1t negutive a higher oill must be used, and repeat lines 7-17 with & new trial),
(11 positive, this flunie is okay, but a lower sill might also be used), !
18, Actual freeboard: (line 1 minus tine 14) (= m
19, Reyuired freebuard: (20 percent x line 13) f, » m
20 Freeboard check: (line 18 minus line 19) . 1, = m
(I negatlve, try s lower sill and repeat lides 7-20)
(1t paditive, this flume is okay. but a higher aill might also be used). v
21.  Flume selection: §f both checks, (lines 17 and 20), ars okay, use that trial. ‘
(If one of the oiher are not met, repeat lines 7-20 for a new trial,)
(If nane of the standurd flumes works, see text.
22. Flume selected L i
Commenias: How weze Qm and dm d d?

making the sill top level, and on careful zeroing of the reference gage.
Analysis shows that the error in discharge is almost proportional to the error
in sill width, but may be about twice the error that may exist in locating the
gage zero (Replogle, 1977; Clemmens and Replogle, 1979).

Sediment movement along the canal floor is interrupted somewhat by
these broad-crested weirs. However, the effect is usually minimal. A few
meters upstream, the tlow is similar to pre-flume installation flows. At the
ramp the velocity increases, which helps to carry bedload over the sill. Fur-
thermore, analysis shows that the channel flow area must be obstructed by
about 10 percent in the approach section to cause about 1 percent error in
tinal readout, o

The high accuracy and low cost of these styles of long-throated devices
make them highly desirable for measuring irrigation flows in slip-formed
canals. The basic shape conforms to the canal which is used as part of the
flume structure. Fig. 9.2 shows a broad-crested weir style of flume satisfac-
torily operating at near the submergence limit, with a head loss in the canal
of less than 4 cm.

Fig. 9.3 shows details for installing the broad-crested weir style and
defines the symbols used in Table 9.1 and the headings of Table 9.2, Table
9.1 is a flume selection design sheet that can be used to determine a desired
sill size (flume or broad-crested weir size) that will operate in a given canal
and flow situation. Precomputed discharge tables for nine selected sizes are
provided in Table 9.2. Gages, direct reading in discharge units, can be
caleulated for marking in a machine shop, by multiplying +he depth values in
Tahle e

FARTY TP T AT IS 0 RSP B e S S SR T T

by the appropriute side-slone (for z = ., multiply by 1. 414 Tor 2™ ==~

» 1

FARM WATER DELIVERY SYSTEMS 328
TABLE $.3. FLUME CALISHATIONS~WATER DEPTH AT GAGE LOCATION
WEFERENCAD TO SILL CREST (em)
. Candl shape B Candd whaps €
5, f;’t‘;‘b‘”‘;-,‘l:l $, =810 2211 Boedi0 zewust
' : FAIM FRIM FBIM Fuan FCIM FCaM FCIM
Row l::::‘x affo):.‘« 8, =008 Flow  B,%121¥  B,*137.2  B,~1824 Vow  B,-1d8.3  H,*1703 B, =104.7
- - '=30.. rate Tuwi 4 T=74.2 Te$1.0 Tule T=108 ¢ Tev1 4 Te16.2
s sr-:;f: I-i&l ;-S‘:.f Li $+30.5 $e38.1 §e48.7 (9N Se3a1 S:45.7  Se833
. .8 (L] 28 5.32 494 461 80 710 6.6 .17
i :‘3: :.ag 411 30 .97 583 817 60 198 141 603
20 .06 5.42 4.0 1Y 858 ' 5170 70 4 “ie 1
k13 [N X 6.4 L X1] 40 T8 8.63 ¢ 20 L1 D?l 4 . s
10 275 6.09 63 48 1.0 148 o.6¥ ¥o s v.54 “1
1 [EY] 170 1.03 80 822 148 148 100 [PXT} wai v
40 8.2 830 .64 60 0.21 659 6.0 160 14.0 13.1 12.34
4 904 (S I Bt 70 10,14 vy e 200 181 18.7 14
80 10.69 0.68 30 133 11.0 1028 62 50 1y 1y 1wy
80 1.8t 10.73 0.88 90 11.03 11.08 10,31 300 203 20.0 1e.v
70 12,94 1n.7 10.03 100 12.62 18l 11.00 350 231 1.0 208
[ 1.0 1217 11.78 138 a8 136 12,78 400 25.1 434 3.8
I 18.0 1.7 12.68 160 16.1 183 143 450 26.9 365 4.2
100 189 16.8 13.6 175 1. 18.7 15, 300 245 314 04
128 101 18.1 1.4 200 9.2 1 11.0 550 304 488 21.3
150 20.1 188 113 250 1.8 206 19.8 600 3 s0.1 w7
178 .9 203 180 300 24.3 23.0 1.8 700 348 2.9 287
200 23.6 21.9 204 180 6.8 28.2 23.9 800 a1 3.6 314
218 26.3 23.4 21.9_ 400 28.6 21.2 25.9 900 w7 ne 339
280 26.1 24.9 X 480 30.6 39.3 211 1000 a2 ‘0.3 36.3
218 204 6.2 24.0 500 2.8 310 0.8 1200 6.8 4“8 3.0
300 30.4 21.8 5.8 800 36.0 344 e 1400 0.8 s 428
328 30.7 20.8 21.0 100 9.2 313 359 1400 84.2 52.2 4.8
350 32.0 0.0 202 800 21 404 _.38.1  1s00 81.7 558 _.b0.2
378 3.2 ana 208 800 4“4 [TH 4ild 2000 $0.9 _sas b8
400 343 32 0.4 1000 a8 8.1 439 2200 641 619 8.9
480 8.6 864 32.8 1100 0.0 @l 8.3 2400 81.0 64 (T8
800 36 s8¢ 34 1200 52.4 80.0 486 2800 a4 s o4

Dashed lines indicate limit of masy sccurate cangs of flow,

in Replogle (1977) and in Clemmens and Replogle (1980). In summary, the
most important dimension on these weirs is the gage zero setting. In practice,
it is best to determine if the user normally measures a particular flow rate, If
this is the case, then mount the wall gage, using surveying equipment, at the
elevation for that flow determined from Table 9.2. If the sidewall then hap-
pens to be slightly out of slope alignment, the most usually used flow will be
correct, and the errors will be relegated to the lesser used regions of the gage
(Clemmens and Replogle, 1979).
Calibrations for these flumes are usually not true power functions of the
form
Q = CHn [ 9'3]

R T T T T S

which would plot as a straight line on log-log paper, and therefore are usually
presented in table form (like Table 9.2) or as polynomial approximations to
the table. Another useful approximation for the flume functions can
sometimes be formed by adding a constant, k, to the head reading. The
resulting equation is then of the form

Q=CH+k)" N (X3

L R I R R N A S

The true calibrations for long-throated flumes in table form can be
calculated to within 1 2 percent by the mathematical modeling procedure
presented by Replogle (1975), and the power functions and polynomial func-
tions are then designed to reproduce the tables in 2 more continuous format
rather than at discrete points. Direct equations involving the various
geometric variables and friction assessments are not practical for presenta-
tionhere. Even in the forms used by the mathematical modeling, numerous

Heraiinnme are inusived mabing onrmestfar tnntmimroe +h o son et an? sx mete < 3
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1

Poor irrigation water manggement causes many serious water-supply an
water-quality problems. Far nfgs and other water users are being encourage
to develop their own water management plans or improve existing ones.
major step in implementing ahy plan is measuring the amount of irrigatio
water applied. Correct akpli ation depends on accurate discharge rate
information, both for the main irrigation stream entering the field and for
runoff leaving the field.” '

Typical water-measuring devices—sharp- and broad-crested weirs and
flumes such as the parshall, cutthroat, and short- and long-throated
trapezoidal that are used in open channels or ditches—are cumbersome an
expensive. Since most of these measuring devices require laboratory
calibration, flumes used in the field are limited to the particular shapes and
sizes for which these calibrations are available.

'Research hydraulic engineers. Science and Education Administration, Agricultural Research, U5 Water
Conservation Laboratory, Phoenix, Ariz. 85040.
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Any deviation in the field-constructed flumes or weirs from the exact
mensions of the laboratory-calibrated devices may cause the depth-
scharge relationship (rating curve) to change and often requires the new as-
iilt flume to be duplicated and recalibrated in the laboratory. This strict
mensional requirement makes most flumes difficult and costly to construct.
vother disadvantage of weirs and conventional flumesis the amount of head
55 (or water depth change) necessary to obtain a valid measurement of water
{ew rate. _i
A new style flume that is simply constructed has been developed that
{o minates most of the problems connected with other flumes. The rating
(rrves for these flumes are derived from a laboratory-tested mathematical
nedeling technique which can be used because the flume has a control
piction' (flume throat) that is long enough to cause nearly parallel flow, The
fsulting flow properties make it possible to design flumes that cause very
low head losses, yet produce accurate discharge measurements. The
nethematical model can be used to determine changes in discharge rate that
[}

PN-6551
Center in
-w style flume. Here, b-c-w

URE 1. — Flume installation at the University of Arizona Cotton Research
2nix shows the low head loss requirements of the b-c
'e FA2 is running at 8-9 ft3s in a 24-in ditch,

O

result from changes in the flume dimensions. Information on the changes
can then be used to determine allowable tolerances in various flume
dimensions, '

The new, simplified flumes résemble modified broad-crested weirs (b-c-
and are actually a style of long-throated flume. The b-c-w flumes are
generally much easier to 'construct and have lower absolute design head
losses (head loss at design discharge) than conventional trapezoidal flumes.
The b-c-w flumes, as shown in figures 1 and 2, and flume designs presented
here for standard slipform ditches can make flow measurement simpler,
more convenient, and more accurate than formerly available devices.

PN-6552
, Ariz., for the Salt River Project. The flow

FIGURE 2. — Flume installed near Cilbert,
rate shown (40 to 50 ft3s) is much less than the design flow rate (75 ft3s) resulting in

more head loss than necessary. The flume is FC2, but with L = 4.0 feet. The ditch is 36
inches deep.




Flume Design Criteria .

The profile and cross section of the b-c-w flume are shown in figure 3. The
wnportant design dimensions are the sill height, S, and the sill length, L. The
il represents the floor of the throat section for these flumes. The sides of the
“Throat section are the existing channel walls. The sill length is less important
ir design and need not be considered in selecting sizes for the new style
neasuring flume. There are certain conditions, however, under which the sill
length limits the design. If it is too short; the flow lines will not be parallel
cpough in the throat section and the flume ratings may deviate by as much as
‘2 percent from those presented in this publication (see p.9). When this

condition exists, the rating tables are marked to indicate that a longer throat
wiould be used.

GURE 3.— Flume dimensions in profile (top) and cross section (bottom).
dbreviations used in the profile are as follows: d = constructed depth; Dy = upstream
Water depth; t, =actual freeboard; Y, =sillteferenced flow depth; L =sill length;
. Yy=actual increase in water depth caused by the tlume; S = sill height; dp, = flow
depth; 3 X § = three times the sill height (ramp length)..
obreyiations used in the cross section {bottom) are as follows: B 3= sill width;
= canal bottom width; Z = sideslopes; $ = sill height.

H
!

; 4

The sill height is the most important design dimension for controlling the
water levels in the ditch, The sill must be high enough so that it obstructs the
usual flow in the ditch, causingi the water surface upstream from the flume tc
rise as shown in figure 3. Field and laboratory experience with this style of
flume has shown that flumes will operate satisfactorily at 85 percent
submergence. For example, the downstream water depth should be no more
than 85 percent of the upstream water depth, both measured from the
elevation of the top of the sill. Thus, one criterion for design is that the
required minimum depth change caused by the flume at maximum flow
should be 15 percent of the sill:reference depth, Y;.

Another criterion of sill height is that it not cause so much of an
obstruction in flow that the ditch upstream from the flume is over-
topped. The Soil Conservation Service recommends that the |
freeboard for stable subcritical flow in trapezoidal channels be 20 i
percent of the energy head at normal depth. (This is approximately |
20 percent of the flow depth:for canals with very slow-moving flow.)
Because of the stable nature;of the flow upstream from the b-c-w
flumes, the free board requirement there can usually be reduced
from 20 percent of D, to 20 percent of Y,, which is the sill reference
depth (fig. 3). These two critéria must be met for the full range of ex-
pected flow conditions. The tonditions for both criteria are most
crucial at the maximum expected flow rate, Q. for these shapes of
flumes. Thus, the design is based on the maximum expected
discharge and the associatedldepth, dp,. Since this water depth is im-
portant to the design, spme éngineering assistance may be required
to get accurate maximum depth-discharge relationships.

Three selected sill heights have been chosen to accommodate the usual
range of flows for three standard-sized slipformed canals. Design and
selection of a flume is a simple; straightforward procedure,



Flume Design Procedure

/.00

“Table 1 can be used as a design aid for selecting the appropriate flume. The gd Gepsd
tpmple shown in table 1 is for a 36-inch ditch with a 2-foot bottom and 1:1 - i
%?eslopes that is used to carry a maximum of 20 cubic feet per second W - lala

7s). If the ditch flows about 25 inches deep at this discharge, what sill NS N "{)’3 8\8 9

paght should be selected? To use the table for this example, begin by ) AR NCNAD

ng in the basic information about the canal or ditch where the flume is to 88

located (lines 1-3). Line 1 is simply the vertical depth of the canal, d, line 2 Q :

1fe width of the canal bottom, B,, and line 3 is the canal wall sideslope, Z, 3 R %.)“ ~ '
essed as a ratio of horizontal to vertical distance. Line 4 is the maximum & NS NN ] il
ghharge rate. Line 5 is the flow depth. Line 6 is the existing freeboard in the , 5 :F_;E:: L K RNNE
«:h prior to flume construction (line 1 minus tine 5). - I ﬁ ,
Once this information is obtained, the selection procedure is = oeif .
Spightforward. Table 2 gives flume calibrations for three sizes of flumes (sill EEER I
hghts) for each of three ditch shapes. To begin the selection procedure, Sl & E

} the ditch shape in table 2 (A, B, or C) that matches lines 2 and 3 in table 1. Blogell o~ QlolQl 19

this example, the ditch shape corresponds to canal shape B. Choose any I PRI “*:’\‘3
@veof the three flume sizes from that group. For this example, FB1 was tried S| 95EL & !

. Record the information from table 2 for that flume size in the blanks K 5;‘3 g 1
p(0 vided for lines 7 through 12 on table 1. (The repetition of some g EREZ pett
Intfrmation in table 1 assures that the appropriate flume group and size are a . AN

Chosen from table 2.) g v
e remaining section of table 1is a check on the flow conditions that 8
WPl exist if the trial flume size were installed. Figure 3 shows a profile of .
flume and a typical water surface resulting from flume placement. From -

appropriate column of table 2, find the sill-referenced flow depth, Y;,for
design discharge, Qm and enter it under line 13 in table 1. For the
eNtmple, Y, =1.143, for Qm=20. Add lines 12 and 13 to obtain the total ditch
Q\\ depth, line 14, D,=5+ Y. Subtract line 5 from line 14 to get the actual
%(Uease in water level caused by the flume, line 15, AY, =D,-d, (fig. 3).

2

,3 ft., = ,2@ ia.

Broad-crested weir design and selection

1]

& Al

next, calculate the rise in water surface that the flume must cause so that it At

(g operate properly, line 16, A ¥;=0.15 Yy. If the actual increase in water R g e g

ch, 4aY,, is less than that required, AY, ( AY,- AY;=AY; <0) then the yoroa 28 37

ne cannot be expected to operate properly (line 17), because it will be © g FANE
merged, as for FB1 of the example. LY 8 BEigE”
gﬁs limit on the flume submergence assures that the water depth ¥ f & faick
stream from the flume will not affect the water depth reading upstream S AP LLRE
n the flume at the gage location. If AY; is negative, a higher sill must be E8y & EEggt o
1, s0 lines 7-17 are repeated for a higher sill height, as for FB2. For this g E§ g “e3sEs
e size, AY;is positive and the design criteria have been met, Where the o 228 B3 g: SI3
selection produces a AY, that is greater than about 3 inches, a lower and < & S8F 4 E2a@dE
‘e economical sill should be tried. 2 al as o Rbed

- (8] =

P

1.09
2. 97
' 0é¢

Lrample Arpblerr

o4

-17 with 8 new trial).

How were Qm and dm determined? &St mrgted

Location

ght also be used).

£y
f2
f3

rtb»ﬂ;

out the Sclus/ tister ks Shce AY;
S Fa ore both Fouwrly lforge FE3

» and repeat . lines

8 okay, but a lower sil)l mi

(152 x line 13)=~=~-

(line 15 minus 1ine 16)-——~mwmmeemm

gher 811l must be used
(1ines 17 and 20), are okay, use that trisl.

but & higher sill might also be used),

» (tableg)~mececoccnua
plus line 13)————mceoeueao
(1ine 14 minus line 5)

7

(20% x 1line 13)

(11ine 18 minus line 19)~~=—rmmceeeue
a lower sill and repeat lines 7-20)

83

(line 1 minus line 14)=——=-cmcmcana

flume 1s okay,

If both checks,
If one or the other are not met, repeat lines 7-20 for a new trial,

If none of the standard flumes works, see text.

£B.T cods phogmns olie do wnte

(If positive, this flume 1

Actual freeboard:

Actual fncrease in water depth:
(If negative a hi

Sill-referenced flow depth for
Upstream water depth (line 12
Required increase in water depth:

Submergence check:
Required freeboard:
Freeboard check:
(If negative, try
(If positive, this
Flume selection:
Flume selected

Comments

13.
14,
15.
16.
17.
18.
19.

20.

21,
22,

éuBmergence - Freeflov bheci, ééi; in'fiace



-
Fhe actual freeboard with the flume in place, line 1 minus line 14, is § Lot normoone NN~ 5o .
Cxtered in line 18. The required fregboard,ZO percent x line 13,is entered in = ‘.,;‘%E’ SRR ReR RS 8o 8 R 23 8yg 9 NePeygs
lane 19. If the actual freeboard, f,, is less than the required freeboard, f;, S los Qe @ 8 hah el el el el al et ol el et el ol ol
~-f,=f, <0) then the freeboard requirement has not been met (line 20). - &5 o | {
If the criteria outlined for lines 17 and 29 are both met(AY;>0.and.f,>O), g ;n,t, N;S@ §%‘@%%§§§§§g§g§§&&§8%‘588283838
1n the example for FB2, then the flume trial will work for that situation. If . |2a|8 ;;E& o | e M R Sl S i
orle or the other is not met, a different flume size (sitt height) should be tried. o ] zo
40 the example, flume FB2 could have been selected; however, if FB3 had g oal Q.. AEe@neoerosngw O 0w oo
. . . N « . . . - - ® v - g < © N~
:n tried first, as shown in trial 3 of table 1, it also would satisfy the criteria of - —‘f,’?,? §3335§ww§’8°_htNNﬂm#vvmw~3mm§£
2 19 and could be selected. . e ) ‘ T
or individual situations, the selection may be based on the certainty of the 2 "
. . =
Jes used for Qp, and dpy,. Here, if dy; were actually 27 inches (2.25 f1), o 282 N P NI PR Rl 83998888298
stor flume FB2 would be -0.073", and the flume would be submerged. %
:n flume FB3 would probably be chosen, since there is still plenty of - 8o 0 N DO T D N O 1D D Oy e D .
2board (line 20, table 1). If two trials work and neither is close to the two S m‘.‘.’§§ §&%8“J838882:’:8%%538823&3@8;‘38
its, then in general, select the lowest sill that satisfies the criteria; in this %5 |0 @gqls) © | i TTTTTTmeee
e FB2 would have been chosen. The reason for chaosing the lower sill is 4 ar .
it it will cause the !east head loss in the canal if it works, and if it doesn’t Py %N 38‘3 :,":’55 E§§’§§§gﬁg§§§§§§§g&R%S$"€%$
“r 1k, the sill can easily be raised by capping it with new concrete. If the o |28/ 3Ty o (I : B S i o
N . . © N Lau®n ! 3
jest sill height had been used and the design flow rate had been too low, o (2L .
canal might overtop and the sill height would be difficult to lower. ® |© 883! gywN- Eé‘ COrYoouOaToOy ©
. . . . . N » . N~ # -
1 some situations, more than one sill height will work. In other situations = Fhe- gq,,."':;m‘ _mﬁ:mgqgsggszgggggyggga
1e of the flume sizes given here will work. f the highest sill is too low or a LR f TTrTrTTrToTrreee
lowest sill too high, try another location along the ditch where the flow 3 2D ' y
" . . . -~ q 3
ditions are different. If a suitable location cannot be found, a new flume o 282 *Nmﬂwrwezwezee:eaw&%%mss
* can be computed that will be tailored to the particular site. if a flume silt § .
o low a‘nd the next largest sill is too hlgh',etther look for'i_llocatl‘on where l 88“ P A A NNDOONODOON - v @@
lower sill can be used or use the larger sill and add additional sidewall ® an ‘23‘2228‘«“&:’;85833%E%S%ﬁfk%%&‘é}%SSS
ght to the ditch upstream from the flume., 5 |<.|Sadlis| © ' At
here are some limitations on these flumes that are related to the ratio = ‘é"}f .
ween the throat or sill length, L, and the upstream depth, Y,, presented in 5 [Z" N§SS §§E§§§§§§§§§§§gg§§£g§g§§‘g§§§§’
discussion of parallel flow in the section on Flume Design Criteria (p.4). 5 12 2 Sgikl o : e
. . -
able 2, several columns have a horizontal dashed line near the bottom o |z
ding the column (that is, for FA3, between 0.720 and 0.773). If flow depths v GE’ o® S%K‘ 8?\’338338&633:‘93%‘535§%£88”°"“
corresponding discharges below these lines (higher values) are used, 3 Vs ST NN NNN T NN OOR NI NN OO~ e RN
. . . P X S
0bout 6 inches should be added to the throat length, L. This will not have a T8 vdaa ©
siynificant effect on the other discharge ratings as listed above the dashed . o ~
' ® o mmrscoc»oquwqmomomcooooqqooqooo
©
-




Flume Construction

Once a satisfactory flume design has been chosen, flume construction is
s 1yople and straightforward. The flume has two sections—a ramp and a sill

“Wroat section) (fig. 3). The sill should be level with no large irregularities.

“The width of the sill, B,, should be as close to the value given in table 2 as the

desired accuracy of measurement (that is, a 1 percent error in 8, will produce

{0 ughly a 1 percent error in discharge). With the wide sills used here, an error
st one-half inch in sill width would cause about a 1 percent error. Within

Limits, the sill length in the flow direction has very little effect on the

;5charge reading. Errors of 2 or 3 inches in length would cause virtually no

(hange in discharge reading, especially if the error makes the throat longer.
While the sill height is of prime importance to design because it controls

4he water surface elevation and submergence properties, precise vertical”

10 cation of the sill is not critical to discharge rating, except when it causes the

!fme width dimension to deviate significantly, For example, an error of one-

half inch in sill height, which can be caused by irregularities in the channel

pttom, would change the sill width by 1 inch for a channel with 1:1

s/ deslopes. This would cause only about a 2 percent error. The flume

3 mensional tolerances thus allow flumes to be placed in slipform ditches,

which vary slightly in shape from the standard. These tolerances should not,
fwever, be an excuse for sloppy or poor construction but can make

renstruction quick and easy.

" The upper edge of the ramp should join the sill edge such that it does not
e above the sill to cause unpredictable flow separation. Precision edge
atching of the two sections or slight rounding of the joint corner is

desirable. When the ramp is hand-troweled into place avoid making large
mps or bumps. The ramp should be fairly uniform across with an

/v;}fproximate 3:1slope. The ramp may be slightly concave as shown in figure 3.
he

ramp need not taper to zero thickness but can be ended abruptly when it
pecomes 2 to 3 inches thick.

Drain tubes should be installed as shown in figure 3 to allow the ditch to
Yain for mosquito control. Flow through the drain tubes will usually be
fiegligible compared with flow through the flume. If tubes 2 to 3 inches in

ameter or larger are used, the upper ends can be plugged to stop the flow.

iment, which tends to accumulate at the base of the ramp, may plug the
d{ains and should be cleaned out periodically. Sediment will not significantly
cumulate in the ditch behind the flume if it did not normally accumulate in

e ditch previously. Special flumes can be designed for sediment-laden

tches where 6 inches or more of sediment is normally deposited between

G\ecanout periods,

ast-in-place construction is straightforward. Cut out two pieces of

})\ ywood, each matching the cross section of the sill as shown in figure 3, with
e corners cut out for inserting the drain tubes (cutting out the corners is

f\ecessary anyway since few slipform ditches have distinct corners). Cut 2- by

P

i

2-inch spacers to length, {, for holding the two forms apart. With the spacer:
between the two plywoo fornﬂﬁ, wire tie the plywood forms together. This
makes the form for pouring the sill. Next, clean out a section of the ditch anc
place the forms on the battom of the ditch. Insert the drain tubes and shim |
the forms so that the tops;are level in the cross-ditch direction and with |
respect to each other. It is easy to see whether the form closely matches the!
ditch. Small errors are not important. As the form is filled with concrete,
remove the 2- by 2-inch spacers. The concrete will hold the plywood apart. |
Use the plywood forms as screed edges for screeding and troweling the sill t
a smooth, level surface. ‘ ﬂ

After the concrete.in the sill has taken initial set, the upstream form can be
removed and the ramp hand-troweled into place (fig. 4). Both the ramp and
sill can be broom-finished. |

For single-pour construction, the upstream form can be made of a metal
frame constructed from apgle iron. This frame provides the upstream
screeding edge for finishing the sill and is left permanently in place within
the flume structure. Thus bothithe sill and the ramp can be constructed at
the same time, without waiting br returning to the site.

i ﬂ‘&.{,‘.‘{t‘lfy:.‘;ozh‘w"“-:"‘_ CRINT e L
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PN-6553
FICURE 4.— Construction of bc-w flume FB3 installed in a 30-in ditch near Tacna,

Ariz. The sill (throat section) has been poured. The upstream form is being removed so
that the ramp can be poured (flow will be from right to left).

- -



Gage Construction and Placement

A convenient type of gage to use is one marked in discharge units and

Cerached to the canal wall. Gages can be constructed of 0.125- by 1.5-inch

bl

uminum bar stock and stamped with a chisel, hammer, and a metal-
amping die set. The gages must be cleaned with a wire brush periodically to

Kemove deposits. Since baked enamel gages are easier to read but must be
Custom ordered, they are considerably more expensive (fig. 5). The gage is

¢

\aced on the sidewall and the vertical depths given in table 2 must be
gnverted to sloping distances by multiplying the vertical depths by 1.414,
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'GURE 5.— Commercially available baked enamel, wall-mounted gages marked in
¥s. The slotted holes make gage placement easier.

i
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1.414, and 1.601 for ditch Shapeg A, B, and C, respectively. The discharge
values are then marked on the gage at these calculated distances from the
gage zero (the zero point need not be marked on the gage), |

To abtain accurate discharge ratings, the gage must be carefully surveyed
into place with a surveyor’s level and rod. The reference elevation for 1
mounting the gage is along the centerline of the canal on top of the sill at
about L/4 from the downstream end of the flume (fig. 3). This eliminates
errors caused by a nonlevel sill. Often the ditch sideslopes are not exactly as
intended, thus a wall-mounted gage could be in error. To eliminate most of
the error, the gage is referenced and mounted so that the gage is most
accurate at the most commonly, used discharge. The greatest errors will then
occur at gage readings which are seldom used. Mount the gage so that the
mark for the most commonly used discharge is at a vertical distance, Y,
above the sill reference location, corresponding to the same discharge in
table 2, ! i

The gage can be mounted oni the wall with lead anchors and screws, A
slotted hole can be used fo adjust the gage to the proper elevation, or the
holes can be drilled in the gage,after the anchors are in place. Always check
the gage after it has been [faste led to make sure that is hasn’t slipped.
Because of the controlled errorin the design and construction processes,
which can hold the basic { ncertainty of the device to less than+2 percent,
most of the introduced error will be in the final gage reading. The wall-
mounted gage is easily redd to within+5 percent at most all flows, and for the
midrange and higher flows+5 percent of the true discharge is easily
accomplished. If the water surfgce is choppy, a skimmer can be placed
upstream to reduce the surface;waves. Use a stilling well and point gage if
greater accuracy is desired.

|

)



AL‘\i iui' %\ Department of

Water & Natural Resources

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

March 11, 1988

Kemper and Cook-Burns Ditch
c/o Jim Jennings

RR 1, Box 182C

Spearfish SD 57783

RE: Diversion Rate Records, Vested Water Right Application
Nos. 1399-1 and 1394-1

Dear Mr. Jennings:

I am writing to ask for your comments on the enclosed draft of a
"Diversion Rate Record"” form for recording your ditch flow
measurements. The Water Management Board at the December 2 and
3, 1987, Board Meeting in Rapid City, deferred your vested right
claims until ditch flows could be measured during the 1988
irrigation season. The Board’s motion required a permanent flow
measuring device to be installed on the ditch at or near the
point of diversion. The motion also stated that a method of
record keeping will cooperatively be determined between the
Division of Water Rights and the Ditch Company.

The flow measurements will need to be made when water is being
diverted and on a daily basis. If the flow is to be recorded
following opening or closing the headgate, the gauge reader will
need to wait for the flow to stabilize before reading the gauge.
The recording time and name of the gauge reader must be recorded.
If possible, the number of acres being irrigated should be

recorded. The "Remarks" column is provided for any comments you
may have during data collection, i.e. "Rainy day, no diversion"
etc.

The diversion rate records will need to be submitted to us at the
end of each month. If you have any questions or comments
regarding the "Diversion Rate Record" form or any suggested
changes, please let us know.

Very truly your

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




April 22, 1988

South Dakota Department of Water & Natural Resources
Joe Foss Office Building
Pierre, SD 57501-3181

Attn: Rassool Ahadi
Re: Measuring Flume Design - Cookburns, Kemper & Bowman Ditches
Dear Rassool:

Please find enclosed dimensional information for the flumes for
the referenced ditches. These ditch companies are planning to
use the long-throated weir, trapezoidal channel style flume for
water measurement. Flume design is in accordance with USDA
literature.

This flume design was selected because it offers relatively
simple installation and low operating head loss. All of the
referenced ditches have extremely shallow slope at the source end
and therefore the use of higher head loss devices, such a
parshall flume is not acceptable.

For the Cookburns ditch, we have selected a type FB1l flume as
described by the USDA literature. This flume uses a 2-foot
bottom width, 1:1 side slopes and a 1-foot high weir. A
dimensional sketch is enclosed. Discharge rating will be in
accordance with Table 2 of the literature, flume style FB1.

The Kemper ditch flume will be similar to the Cookburns flume.
For these flumes, measurement of flow in the 10 to 25 cfs range
is in the middle of the useful range of flow measurement as
described by the literature.

The Bowman ditch will use a type FAl flume. This will provide a
bottom width of 1-foot, 1:1 side slopes and a 9-inch high weir.

Measurements of flows from 5 to 12 cfs fall in the mid range of

the rating for this flume as described by Table 2.

We do not prepare specifications for this project. Instructions
to the installing contractor were to use 3,500 psi concrete and
to provide 1/2-inch steel enforcing bars on 12-inch centers.
Float-well tubes will be Schedule 40 PVC. No other materials are
anticipated for the project.




Mr. Rassool Ahadi
April 22, 1988
Page Two

I have requested a base map on which to illustrate flume location
but I do not have it available at this time. Flume location for
the Cookburns ditch will be downstream of the existing steel
flume and upstream of the hard surface road. Location of the
Kemper ditch flume will be immediately upstream of the hard
surface road nearest the head gate. Location of the Bowman ditch
flume will be immediately north of the Jim Jennings' residence,
downstream of the long steel culvert. Each of these locations
was chosen as the nearest location to the head gate which
provided adequate elevation change to provide flume submergence.
We will provide map information when base maps are available.

It is my understanding that ditch owners are proceeding with
construction of these flumes immediately. I apologize for not
providing you more detailed information earlier. We would
appreciate your review at your earliest convenience.
Sincerely,

DEWILD GRANT RECKERT
& ASSOCIATES COMPANY

Bruce/dennings, P.%;

BAJ:1db
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Water & Natural Resources

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

4 L‘ 'Li ni o.'\ Department of

April 28, 1988

Kemper and Cook—-Burns Ditches, c¢/o James Jennings
RR 1 Box 182C
Spearfish, S.D. 57783

Re: Approval of the Plans and Specifications for the Measuring
Devices

Dear Mr. Jennings:

We have reviewed the plans and specifications for the measuring
devices, designed by Bruce Jennings, to be used to measure the
flow in Kemper and Cook-Burns Ditches. The plans propose to use
a long-throated trapezoidal channel style flume. Both flumes
propose a minimum depth of 2.5 feet, sill height of 1 foot, a
bottom width of 2 feet and a side slope of 1:1.

The plans and specifications are approved as submitted for
diversion rates of 18 cubic feet per second (cfs) or less. Our
review shows this design to be accurate only up to a flow rate of
18 cfs. This should not pose a problem because we do not believe
past diversions have exceeded this flow rate.

If you have any questions, please contact us.

Very trnuly your

JOHN HATCH, Chief Engineer
Water Rights Division
605 773~-3352

cc: Bruce Jennings



y L\i i‘i 4\ Department of

Water & Natural Resources

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

January 9, 1989

James Jennings
RR 1, Box 182cC
Spearfish SD 57783

Dear Mr. Jennings:
This letter is in response to my January 9, 1989 conversation

with Don Smith regarding the transfer of water rights to sonme
land you have obtained.

| Vested Water Right Claim No. 1399-1 for the Cook-Burns Ditch

r claims that 621.8 acres are being irrigated from Spearfish Creek.

| The legal descriptions of the 621.8 acres are enclosed. If the

f land you have purchased is irrigated from the Cook-Burns Ditch,
then no transfer of water rights is needed due to the acreage

; being included on the ditch company’s vested right claim.

‘ Dividing use of the water among the ditch members is the
responsibility of the ditch company.

Currently, Vested Right Claim No. 1399-1 is in deferred status
pending collection of sufficient flow data to allow the vested

* right claim to be reconsidered by the Water Management Board.
Notice will be given when Claim No. 1399-1 is rescheduled for
consideration by the Board.

Please contact me if you have any questions.
Sincerely,

12—tV

Ron Duvall
Natural Resources Engineer
605 773-3352

enc.

cc: Don Smith, 320 S Poplar, Pierre
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R.R. 1 Box 182C
Spearfish, 5D 57783
January 19, 1989

John Hatch, Chief Engineer

Division of Water Rights

SD Departwent of Water and Natural Resources
Joe Foss Building

523 Bast Capitol

Pierre, 3D 57501-3181

Dear Johng

In 1988, at considerable expense to the ditch owners, meas—
uring devices were vplaced in each ditch. This resulted in being
atle, for the first time in the history of the ditches, to deter-
mine the actual amount of water used on any given day. Records
were kept and suppnlied to your office.

Due to the lack of rainfall during the 1988 growing season,
Lowrence county was declared a disaster area. The lack of rain-
fall resulted in diminished stream flow, above normal water usage
by the irrigetors above us on the creek, and reduced underground
return flow to the creek. The result was insufficient water in
the creek 4o sunnly our ditches.

Because of the sub-normal 1988 season, we recuest an addition-

al year's measurement of water diverted before the final ditch

2llottments are made.

Sincerely yours,

/Eook—B s Ditch

4?%77))’79&7” 9

Bowman Ditch

* i
AR 1989
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AL\i .iel' “\ Department of

Water & Natural Resources

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

January 24, 1989

NOTICE

TO: Cook—~Burns Ditch Company
c/o James Jennings
RR 1, Box 182C
Spearfish SD 57783
and Parties of Record (see attach list)

FROM: John Hatch, Chief Engineer
Water Rights Division
605 773-3352

SUBJECT: Reconsideration of Deferred Vested Right Application
No. 1399-1

The Water Management Board will reconsider Vested Right
Application No. 1399-1 at 11:00 am, March 1, 1989 in the
Roosevelt Room, Howard Johnson’s, I-90 and La Crosse, Rapid City
SD. The agenda time is an estimate. The actual time of hearing
may be later than 11:00 am due to prior agenda items. The Board
deferred Application No. 1399-1 for one year at the March 2 and
3, 1988 Board meeting to allow collection of flow data for the
ditch during the 1988 irrigation season.

The Chief Engineer is recommending that Application No. 1399-1
remain in deferred status due to dry conditions in 1988 and allow
collection of additional flow data for another irrigation season.
Applicable provisions of the Notice of Hearing published on
October 28 and November 3, 1987 in the Belle Fourche Daily Post
and October 28 and November 4, 1987 in the Queen City Mail will
still apply at this hearing.

cc: Larry Donovan, Assistant Attorney General

THE
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CERTIFICATION

I hereby certify that on January 24, 1989 I have personally
deposited with the U.S. Mail postage prepaid envelopes containing
a Notice of Reconsideration of Deferred Vested Right Application
No. 1399-1 addressed as shown on the Parties of Record sheet.

WW
KAREN SCHLAAK
Senior Secretary

STATE OF SOUTH DAKOTA )
) SS
COUNTY OF HUGHES )

Sworn to, before me, this Zé{'"day of an_q_g_(y_, 1989.
) JOFIN HATCH ¢ -
& /2= NOTARY PURLIC 22\ 3 Notary Public
& @soum D :<om@

K ; My QOmmission Expires Apr.1,1993 &

uuuuuuu VISR R E
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y L\i i’i \ Department of

Water & Natural Resources

Joe Foss Building
523 East Capitol

Pierre, South Dakota 57501-3181

March 8,

TO:

FROM:

SUBJECT:

1989

NOTICE

Cook—-Burns Ditch Company
c/o James Jennings
RR 1, Box 182C
Spearfish SD 57783
and Parties of Record (see attached list)

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

Deferral of Vested Right Application No. 1398-1

On March 1, 1989, the Water Management Board allowed Application
No. 1399-1 to remain in deferred status to allow collection of
additional flow data during the 1989 irrigation season.
Application No. 1399-1 will then be rescheduled for consideration
by the Board after the 1989 irrigation season. Notice will bhe
given of the time and place of hearing.

cc: Larry Donovan, Assistant Attorney General




CERTIFICATION

I hereby certify that on March 8, 1989 I have personally
deposited with the U.S. Mail postage prepaid envelopes containing
a Notice of Deferral of Vested Right Application No. 1399-1
addressed as stated on the Parties of Record sheet.

denlagle

KAREN SCHLAAK
Senior Secretary

STATE OF SOUTH DAKOTA )
) SS
COUNTY OF HUGHES )

Sworn to, before me, this 7f‘ day of _Z!aEZBEEL_’ 1989.

.....
o)

JOHN HATCH ~ §
o NOTARY PURLIC 2=\ §
524k )souTH DAKOTA@'.

] My‘C»ommﬂission Expires Apr. 1,199

N

otary Publice

c)

Caac)
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y L\i -;u \ Department of

Water & Natural Resources

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

Gok-gulﬂs DJW
May 4, 1989 ! 3471
James Jennings
RR1, Box 182C
Spearfish, SD 57783
Dear Jim,

Enclosed you will find the diversion rate record forms you requested. | also sent
you envelopes you could use to send us the records.

If you have any questions, please contact me.

Sincerely,

-—

M. RASSOOL AHADI
Natural Resources Engineer.

(605)773-3352




February 22, 1990

To: John Hatch, Chief Engineer
Water Rights Division
Joe Foss Building
523 Bast Capitol
Pierre, SD 57501

From: Cook Burns Ditch
R.R. 1 Box 182C
Spearfish, SD 57783

Dear Johnj

Cook Burns ditch irrigators would appreciate deferral of appli-
cation No. 1399-1 until March of 1991. This will allow the cofleotion
of flow data for the 1990 irrigating season; this will give us three
year's data.

After the 1990 irrigatingvseason we would like to meet with you
or your representative to determine the amount and rate of flow of

water to be allotted to the ditch.




A

Water & Natural Resources

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

AL\i .i.Ai, %\ Department of

February 26, 1990

NOTICE

TO: Cook~Burns Ditch Company
c/o James Jennings
RR 1, Box 182C
Spearfish SD 57783
and Parties of Record (see attached list)

FROM: John Hatch, Chief Engineer
Water Rights Division
605 773-3352

SUBJECT: Reconsideration of Deferred Vested Right Application
No. 1399-1

The Water Management Board will reconsider Vested Water Right
Application No. 1399-1 at 10:30 am, March 7, 1990,
Roosevelt/Jefferson Room, Howard Johnson’s, 2211 LaCrosse Street,
Rapid City SD. The agenda time is an estimate. The actual time
of hearing may be later than 10:30 am due to prior agenda items.
The Board deferred Application No. 1399-1 for one year at the
March 2 & 3, 1988 Board meeting to allow collection of flow data
during the 1988 irrigation season.

The Chief Engineer is recommending that Application No. 1399-1
remain in deferred status due to dry conditions in 1988 and 1989
and allow collection of additional flow data for another
irrigation season. Applicable provisions of the Notice of
Hearing published on October 28 and November 3, 1987 in the Belle
Fourche Daily Post and October 28 and November 4, 1987 in the
Queen City Mail will still apply at this hearing.

cc: John Haak, Assistant Attorney General




Application No.
record sheet.

I hereby certify that on
deposited with the U.S. Mail postage prepaid envelopes containing
a Notice of Hearing on Reconsideration of Deferred Vested Right
1399-1 addressed as stated on the parties of

STATE OF SOUTH DAKOTA )

CERTIFICATION

February 26, 1990 I have personally

Yo dottacke

KAREN SCHLAAK
Senior Secretary

) SS
COUNTY OF HUGHES )
Sworn to, before me, thls_Jf?giday of _Z%;JGEL _y 1990.

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

uuuuu

JOHN HATCH

......

¢ NOTARY PURLIC 8
§ @“’DSOUTH DAKOT, \@E@‘

:E’ My Commrssmn Expires Aopr. 1, 1993 kg

tary Public




AL\i u;el' \ Department of

Water & Natural Resources

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

March 12, 1890

NOTICE

TO: Cook—-Burns Ditch Company
c/o James Jennings
RR 1, Box 182C
Spearfish SD 57783
and Parties of Record (see attached list)

FROM: John Hatch, Chief Engineer
Water Rights Division
605 773-3352

SUBJECT: Deferral of Vested Right Application No. 1399-1

On March 7, 1990, the Water Management Board allowed Application
No. 1399-1 to remain in deferred status to allow collection of
additional flow data during the 1990 irrigation season.
Application No. 1399-1 will then be rescheduled for consideration
by the Board after the 1990 irrigation season. Notice will be
given of the time and place of hearing.

cc: John Haak, Assistant Attorney General

”




CERTIFICATION

I hereby certify that on March 12, 1990 I have personally
deposited with the U.S. Mail postage prepaid envelopes containing
a Notice of Hearing on Deferral of Vested Right Application No.
1399-1 addressed as stated on the parties of record sheet.

Lo shhitzake

KAREN SCHLAAK
Senior Secretary

STATE OF SOUTH DAKOTA )
) S8
COUNTY OF HUGHES )

Tttt st tatal sttt st

JOUN HATCH ;

¥ AT NOTARY PURLIC /220N
£ AEEE ) soutrt DAKOTA@ $

§ My Commission Expires Apr. 1,1993 ¢

B R I PO SR T N

otary Publi
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Rassool Ahadi

South Dakota Depariment of Water and Hatural Resources
Joe Foss Building

523 East Capitol

Pierre, South Dakota 57501-3181

Dear Rassoolj
The irrigators have approved the diversion rates from Spearfich

Creek as follows:

Cook~Burns 17.8 efs
Kemper 24 cfs
Bowman 8 cfs

I assume you will recommend these diversion rates to your board
for approval at their December meeting in Rapid City.

I would appreciate receiving covies of the 1990 diversion rate
records for each of the ditches. I also would like a copy of your
gréph illustrating water useage of cfs by days.

The notice in th Queen City 17ail listed Homestake as applving
for the time extension relative fto the change of point of diversion

for tre Ramsdell ditch.

Sincergly yours,

~

Go }[,—/W”j

s ot



AL\U' ‘an Department of

Water & Natural Resources

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

November 14, 1990

Jim Jennings
RR 1, Box 182C
Spearfish, SD 57783

Dear Jim,

Enclosed please find copies of the diversion rates for Kemper,
Cook=-Burns, and the Bowman Ditches for the 1990 irrigation season
as you requested. Enclosed you will also find copies of the
hydrographs for Kemper and Cook-Burns Ditches. Please note that
there was not enough data for Bowman Ditch to make a hydrograph
for it.

If you have any other questions, please do not hesitate to
contact me.

Sincerely,
M. RASSOOL AHADI
Natural Resources Engineer

(605)773~3352

enclosures

Searg-A%)




REVISED RECOMMENDATION OF CHIEF ENGINEER FOR VALIDATION OF
VESTED WATER RIGHT APPLICATION NO. 1399-1, Cook-Burns Ditch Company

Pursuant to SDCL 46-2A-2, the following is the revised recommendation
of the Chief Engineer, Water Rights Division, Department of Water and
Natural Resources concerning Validation of Vested Water Right
Application No. 1399-1, Cook~Burns Ditch Company, c/o James Jennings,
RR #1 Box 182C, Spearfish SD.

The Chief Engineer is recommending VALIDATION of Application No.
1399-1 for 17.8 cfs and that the applicable portions of Location
Notice No. 31661 be incorporated into No. 1399-1 and the abandoned
portions of No. 31661 be cancelled, because 1) water has been
appropriated as described for irrigation use with a priority date of
June 15, 1881, 2) the use has been developed without unlawful
impairment of existing rights, 3) the use is a beneficial use and 4)
it is in the public interest with the following qualifications.

1. That Vested Water Right No. 1399-1 is subject to domestic use
rights. Diversion of water under Water Right No. 1399-1 is
contingent upon supplies being available first to domestic users.

2. That the flow measuring device on Cook-Burns Ditch continue to be
maintained and records of diversions be kept and reported to the
Chief Engineer annually.

See the report on application for additional information.

JOHN HATCH, Chief Engineer
November 20, 1990




AL‘ \i .;el' \ Department of

Water & Natural Resources

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

November 21, 1990
NOTICE

TO: Cook-Burns Ditch Company
c/o James Jennings
RR 1, Box 182C
Spearfish, SD 57783
and Parties of Record (see attached list)

FROM: John Hatch, Chief Engineer
Water Rights Division
605 773-3352

SUBJECT: Validation of Vested Right Claim No. 1399-1, Cook-Burns
Ditch Company

The Water Management Board will consider Validation of Vested
Right Claim No. 1399~1 at 9:15 am, December 5, 1990 at the Hilton
Inn, Deerfield Room, 445 Mt. Rushmore Road, Rapid City SD. The
agenda time is an estimate. The actual time of the hearing may
be later that 9:15 am due to prior agenda items. Applicable
provisions of the Notice of Hearing published on October 28 and
November 3, 1987 in the Belle Fourche Daily Post and October 28
and November 4, 1987 in the Queen City Mail will still apply at
this hearing.

The Water Management Board originally deferred Vested Right Claim
No. 1399-1 at their December 2 and 3, 1987 meeting to allow
collection of flow data for Cook-Burns Ditch. A copy of the
revised report and Chief Engineer’s revised recommendation are
attached.

This hearing is an adversary proceeding. Any person having filed
a petition and the Vested Right Claim holder have the right to be
represented by a lawyer. These and other due process rights

will be forfeited if not exercised. Decisions of the Board may
be appealed to the Circuit Court and the State Supreme Court as
provided by law.

cc: John Haak, Assistant Attorney General

attachment



CERTIFICATION

I hereby certify that on November 21, 1990 I have personally
deposited with the U.S. Mail postage prepaid envelopes containing
a Notice of Validation of Vested Right Claim No. 1399-1,
Cook-Burns Ditch Company addressed as stated on the Parties of

Record sheet.
Wﬂ%@,

Marle R. Arthur
Secretary

STATE OF SOUTH DAKOTA )
) S8
COUNTY OF HUGHES )

Sworn to, before me, this 27“‘day of Mou&mbc(‘, 1990.

nnnnnnnnnnnnnnnnnnnn

g JOHN HATCH
NOTARY PUBLIC /2o
: Cé%;g)sourH DAKOTA(SEAL
:%- My Commnssnon Expires Apr 1, 1993

ppppp
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otary Public
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DEPARTMENT OF WATER & NATURAL RESOURCES

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

GREAT FACES GREATPLACES.

December 11, 1990

NOTICE

TO: James Jennings
Cook-Burns Ditch Company
RR 1 Box 182C
Spearfish, SD 57783
(and Parties of Record) ,

FROM: John Hatch, Chief Engineer
Water Rights Division
605 773-3352

SUBJECT: Preparation of Findings of Fact, Conclusions of Law and
Final Decision

The Water Management Board has directed John Guhin, the Board’s
attorney to prepare proposed Findings of Fact, Conclusions of Law
and a Final Decision on validation of Vested nght Application
No. 1399-1. The Board will consider the proposed Findings,
Conclusions and Final Decision at 1:00 pm, Meeting Room,
Governor’s Inn, 700 W Sioux, Pierre SD. The agenda tlme is an
estimate. The actual time of consideration may be delayed due to
prior agenda items.

The Board has requested that a copy of the proposed Findings,
Conclusions and Final Decision be mailed to each Board member and
all Parties of Record (copy enclosed) by February 7, 1991. Any
comments pertaining to the proposed Findings, Conclu51ons and
Decision are to be mailed to each Board member, the Board
attorney and all Parties of Record by February 18, 1991.

The public hearing was completed December 5, 1990. No additional
testimony will be received on February 27, 1991.

|
|
cc: John Guhin, Deputy Attorney General |

John Haak, Assistant Attorney General



CERTIFICATION

I hereby certify that on December 11, 1990, I have personally
deposited with the U.S. Mail postage prepaid envelopes containing
a Notice regarding Vested Right Application 1399-1 addressed as

stated on the Notice.
i C(-/

JACI KONOP
Senior Secretary

STATE OF SOUTH DAKOTA )
) Ss

COUNTY OF HUGHES )
Sworn to, before me, this 13 th day of Jecewmbev, 1990,

j‘
) 67”2:"¢é2%
% Notary Public

$ /A NOTARY PURLIC /2N
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Joe Foss Building
523 East Capitol
Pierre, South Dakota 57501-3181

GREAT FACES. GREAT PLACES.

January 23, 1991

AMENDED NOTICE

TO: James Jennings
Cook-Burns Ditch Company
RR 1 Box 182C
Spearfish, SD 57783
(and Parties of Record)

{ 2 TN DEPARTMENT OF WATER & NATURAL RESOURCES
{

| .

t gl
r

FROM: John Hatch, Chief Engineer C%Lu»n :

Water Rights Division
605 773-3352

SUBJECT: Preparation of Findings of Fact, Conclusions of Law and
Final Decision for Vested Right Claim No. 1399-1

The Notice of December 11, 1990, failed to include the date of
the Water Management Board meeting at the Governors Inn in
Pierre. This Amended Notice is to advise the parties that the
Board will consider Findings of Fact, Conclusions of Law and
Final Decision at 1:00 pm, February 27, 1991, Meeting Room,
Governors Inn, 700 W Sioux, Pierre, SD.

Applicable provisions of the Notice of Preparation of Findings of
Fact, Conclusions of Law and Final Decision dated December 11,
1990, will still apply at this time.

cc: John Guhin, Deputy Attorney General
John Haak, Assistant Attorney General



CERTIFICATION

I hereby certify that on January 23, 1991, I have personally

deposited with the U.S. Mail postage prepaid envelopes containing

an Amended Notice regarding Vested Right Application 1399-1
addressed as stated on the Amended Notice.

JACI KONOP
Senior Secretary

STATE OF SOUTH DAKOTA )

) 8s
COUNTY OF HUGHES )
ad /
Sworn to, before me, this;Zf day of , 1994,
et sotef Lty idibtaare
: K AREN SCH LAAK -93 Notary Public

NOTARY PUBLIC /Ze a7
Z2AL) 5OUTH DAKOTA S,

My Commssslon Explres Aor 1 1993
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STATE OF SOUTH DAKOTA
BEFORE THE WATER MANAGEMENT BOARD
IX THE MATTER OF THE VALIDA- ) FINDINGS OF FACT,
TION OF VESTED WATER RIGHT ) CONCLUSIONS OF LAW
ATPPLICATION NO., 1399-1, ) AND FINAL DECISION
CLuK~piJRNS DITCH COMPANY )
FINDINGS OF FACT
I
This is an application by Cook-Burns Ditch Company
to validate a vested water right for 33.0 cfs of Spearfish
Creek water to irrigate 621.8 acres of land in Lawrence
County, with a claimed priority date of June 15, 1881.
I1
The 621.8 acres have been continuously irrigated
pursuant to South Dakota law.
III
The ditch company claimed a diversion rate of
33.0 cfs; the original recommendation of the Department was
for 17.8 cfs. The Board, after hearing in 1987, required
additional data, and data from 1988 through 1990 has been
collected and presented to the Board.
IV
The Department demonstrated, to the satisfaction
of the Board, that a diversion rate of 17.8 cfs is
justified.
v

Several factors combine to justify this conclusion

and the diversion rate of 17.8 cfs. First, the ditch




company agrees with the recommendation by the Department of
c¢iie cubic foot per second per 35 acres irrigated.
VI

Second, the type of irrigation used and the nature
of the soil and water in the area justify the diversion
rate. The type of irrigation now used in thé area is flood
irrigation, the same type of irrigation used under this
claimed right for more than 100 years. The soils in the
area are sandy and are underlain by gravel. When water
travels over these lands slowly and at a low diversion rate,
it tends to be absorbed quickly and does not reach the end
of a large field until the soil near the diversion point is
highly saturated. 1If, on the other hand, a higher rate of
diversion is allowed, the water moves more speedily and the
water will not be so easily absorbed and will reach the end
of the field more quickly. The result is that the allowance
of a higher diversion rate, if properly monitored, will
result in more efficient use of water.

VII

Third, the Board finds that the hydrology of the
area is conducive to the return of excess flows to the
stream and to the support of springs in the area. 1In
practical terms, therefore, the allowance of a greater
diversion rate does not mean that a greater amount of water

is lost to the hydrologic system of the area.




VIIT
The Board finds that the opponent of the right
failed to shoew a significant adverse effect from recognition
of this right on fish and wildlife. The diversion is from a
cold water fishery, Spearfish Creek, but it is also near the
point at which that creek empties into Redwater Creek. No
portion of the stream which is in the Black Hills National
Forest will be affected by the diversion. Moreover, at no
time during the three-year study did the irrigators dry up
the creek. In addition, the opponent of the right failed to
demonstrate that there was any significant public access to
Spearfish Creek below the point of diversion of the ditch
company. Finally, the recharge of springs caused by the
irrigation itself provides positive wildlife benefits,
including the support of wetlands.
CONCLUSIONS OF LAW
I
The Board has jurisdiction of this matter.
IT
The amount of water provided for in the Final
Decision has been appropriated for irrigation use since
June 15, 1881.
ITT
The use has been developed without unlawful
impairment of existing rights.
Iv

The use for irrigation is a beneficial use.




v
SDCL 46-5-6 is not applicable to this claimed
right because the claimed right predates the passage of the
act in 1907.
VI
‘The use is in the public interest as qualified in
the Final Decision.
FINAL DECISION
The application for validation of Vested Water
Right No. 1399-1, Cook-Burns Ditch Company, is approved for
17.8 cfs with a priority date of June 15, 1881, with the
qualifications set out below. The applicable portions of
Location Certificate No. 31661 are incorporated into
No. 1399-1, and the abandoned portions of Location Certifi-
cate No. 31661 are cancelled.

1. That Vested Right No. 1399-1 is subject to
domestic use rights. Diversion of water
under Water Right No. 1399-1 is contingent
upon supplies being available first to
domestic users.

2. That the flow measuring device on Cook-Burns
Ditch continue to be maintained and records

of diversions be kept as directed by the
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Chief Engineer and reported to the Chief
Engineer annually.
e

Dated whiu _ day of March, 1S21.

BY THE BOARD:




DEPARTMENT OF WATER & NATURAL RESOURCES

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

March 12, 1991

‘NOTICE

TO: James Jennings
Cook-Burns Ditch Company
RR 1 Box 182C
Spearfish, SD 57783
(and Parties of Record)

FROM: John Hatch, Chief Engineer
Water Rights Division
605 773-3352

SUBJECT: Adoption of Findings of Fact, Conclusions of Law and
Final Decision

This is to notify you that a Final Decision, including Findings
of Fact, Conclusions of Law were adopted by the Water Management
Board for Vested Right Application No. 1399-1 which was
considered at the February 27, 1991, meeting.

A copy of the signed final Decision, Findings and Conclusion is
enclosed for the applicant. Copies will be furnished to anyone
else upon request. South Dakota Statutes provide that the

decision of the Board may be appealed to the Courts. o

cc: Diane Best, Assistant Attorney General




CERTIFICATION

I hereby certify that on March 12, 1991, I have personally
deposited with the U.S. Mail, postage prepaid envelopes
containing a Notice regarding Adoption of Findings of Fact,
Conclusions of Law and Final Decision on Vested Right Application
No. 1399-1 addressed as stated on the Notice.

Gael R Emep

JACI R. KONOP
Senior Secretary

STATE OF SOUTH DAKOTA )
) SS
COUNTY OF HUGHES )

Sworn to, before me, this /3 th day of Mawc‘\_ , 1991.

Fo
§ . s

£ JOHN HATeH """} .
k4 NOTARY PUBLIC otary Public
3; SOUTH DAKOTA SEAL

&
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---------
------



2‘ - DEPARTMENT OF WATER & NATURAL RESOURCES

E

GREAT FACES, GREATPLACES.

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

oo

May 6, 1991

TO: Spearfish Creek Water Right Owners
(See Attached List With Priority Dates)

FROM: John Hatch, Chief Engineer
Division of Water Rights
(605) 773-3352

SUBJECT: Diversions from Spearfish Creek

If drought conditions continue in the Black Hills area during
1991, we expect another irrigation season with very low flows in
Spearfish Creek. As I understand it, during the 1990 irrigation
season, there were short periods of time when there were no flows
in Spearfish Creek at different locations.

I believe that a short reach of the creek channel below Cook
Ditch's diversion received the most attention from the news
media. Although state law does not require instream flows for
fish and wildlife and aesthetic purposes, state law does give
preference to water for domestic use which includes livestock
watering.

We would like to work with you to maintain minimum flows in the
creek for domestic use during 1991. Maintenance of minimum flows
should reduce news media attention to Spearfish Creek.

If you have any questions, please contact Del Brosz or Rassool
Ahadi, Division of Water Rights, 523 E. Capitol, Pierre, SD
57501. Phone: (605) 773-3352

cc: Representative Harvey Krautschun




SPEARFISH CREEK WATER RIGHTS

PERMIT NO. NAME PRIORITY DATE RATE (CFS)
*43-1 Homestake Mining Co 01/04/1909 100.00
138-1 City of Spearfish 11/12/1917 0.50
141-1 City of Spearfish 03/01/1919 1.10
148-1 City of Spearfish 01/27/1930 1.50
150-1 City of Spearfish 01/27/1930 1.00
+1041-1 US Bur Sport & Fish 02/19/1937 6.66
X1385-1 Homestake Mining Co 10/01/1876 1.67
1386-1 Walton-Schuler Ditch 03/20/1887 8.50
1387-1 Tonn-Evans Ditch 05/01/1876 14.40
1388-1 Bowman Ditch 06/11/1877 8.0
1389-1 Cook Ditch 06/10/1877 21.60
1392-1 Mann Ditch 03/21/1878 1.45
1394-1 Kemper Ditch 07/31/1881 33.00
1399-1 Cook-Burns Ditch 06/15/1881 33.0
1400-1 owens-Gay Ditch 03/01/1877 1.74
1403-1 Ramsdell Ditch 10/01/1876 2.00
1416-1 Richard Cundy 04/01/1920 0.20

o
¥

+ - Fish Hatcher in City & Spearfish

X - For municipal use, City of Spearfish

* - Power Generation, non-consumptive




=
> DEPARTMENT OF WATER & NATURAL RESOURCES

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

GREAT FACES. CREAT PLACES,

APR 2 5 1991
1399-1

James Jennings
Cook-Burns Ditch Company
RR 1 Box 182C

Spearfish, SD 57783

Dear Mr. Jennings:

Enclosed are your Validated Vested Water Right and Water License

No. 1399-1. As long as you use the water beneficially, as stated in
the Water License, the State Water Laws provide that you have a
continuing right to use the water.

Very truly,yours

OHN HATCH, Chief Engineer
Water Rights Division
(605) 773~3352

enclosures
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SPEARFISH CREEK IRRIGATION DITCHES - CONTACT INFORMATION

Updated 7/8/14

1392-1 MANN DITCH CQOK DIT'CH 1389-1
Edgar Burr Mike McGuigan
209 Evans Ln 2350 Dairy Ln
Spearfish, SD Spearfish, SD
605-642-7963 605-641-2052
RAMSDELL DITCH SPRING BRANCH DITCH
1403-1 ‘Mike Kyte Ross Delzer 1424-1
1121 N. Main St. 19481 US Hwy 85
Spearfish, SD Belle Fourche, SD
605-642-4932 605-642-3778
OWENS-GAY DITCH KEMPER-COOK-BURNS DITCHES
1400-1 Tom Callaway Eric Jennings 1399-1
City of Spearfish 19488 Creekside Loop 1394-1
Spearfish, SD Spearfish, SD
605-642-1333 605-642-3411
WALTON-SCHULER DITCH HIGGENS GULCH DITCH WEST
1386-1 David Rossi Layton Lensegrav 1412-1
Home 605-584-4904 10902 SD Hwy 34
Work 307-682-8530 Belle Fourche, SD
Back up - Woody Hayes 605-645-2007 605-641-1124 or 605-723-3095
TONN-EVANS DITCH HIGGENS GULCH DITCH EAST
1387-1** Jared Capp - President Cundy Trust 1413-1
609 Nellie Lane ¢/o Jim Jennings-Co Trustee
Spearfish, SD 19483 Old Belle Rd
605-639-9041 Spearfish, SD
605-642-2146
BOWMAN DITCH
1388-1 Phil Kissack -
19460 Creekside Loop

Spearfish, SD

605-642-4914

**1387-1is actually listed in the name of Spearfish Tonn-Evans Ditch




ﬁ DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

denr.sd.gov

A e e P
September 8, 2017

Eric Jennings
Kemper-Cook-Burns Ditches
19488 Creekside Loop
Spearfish, SD57783

Kemper-Cook-Burns Ditches, Vested Water Right No. 53.99-1\ and 1394-1
Dear Mr. Jennings:

The hydroelectric facility that diverts Spearfish Creek flow near Maurice for power generation is
undergoing construction activity. Specifically the city will be replacing the existing redwood penstock
located above the hydro plant in the area between the forebay pond and the standpipe structure. This will
result in a staged bypass into the natural creek channel at the Maurice dam. There will be a short period
when all diversion into the hydro plant’s tunnel will cease and the creek will flow freely below Maurice
resulting in reduced flows in the creek downstream from the hydro generating plant near the city park.

A bypass at the Maurice dam of 20 cubic feet of water per second into the natural creek channel will
begin approximately September 14, 2017. Total bypass into the natural creek channel will occur later in
the month with a contractor scheduled completion date of October 3, 2017. While this will likely result in
a temporary reduced flow, the city’s goal is to keep water flowing through Spearfish and downstream
areas without interruption.

While the irrigation season is winding down there are likely Spearfish Creek irrigation ditches still
operating from the creek. Please notify others on your ditch of the potential temporary reduction of flow
in Spearfish Creek through September to early October. We all know Spearfish Creek is a valuable
resource to the area for irrigation, domestic use, aesthetics, and the fishery. As this construction project
progresses DENR asks that everyone be mindful to maintain minimum flows in Spearfish Creek from
Spearfish to the Redwater River to protect the resource.

If you have any questions please contact either Eric Gronlund of my staff at (605) 773-3352 or Cheryl
Johnson, Spearfish Public Works Director at (605) 642-1333.

gnne Goodman, Chief Engineer
ater Rights Program




SPEARFISH CREEK IRRIGATION DITCHES - CONTACT INFORMATION

Updated 7/8/14
MANN DITCH COOK DITCH
1342l Edgar Burr Mike McGuigan 13891
209 Evans Ln 2350 Dairy Ln
Spearfish, SD Spearfish, SD
605-642-7963 605-641-2052
RAMSDELL DITCH SPRING BRANCH DITCH
1403-1 ‘Mike Kyte Ross Delzer 1424-1
1121 N. Main St. 19481 US Hwy 85
Spearfish, SD Belle Fourche, SD
605-642-4932 605-642-3778
OWENS-GAY DITCH KEMPER-COOK-BURNS DITCHES
E all Eric Jennings 1399-1
19488 Creekside Loop 1394-1
Spearfish, SD
605-642-1333 605-642-3411
WALTON-SCHULER DITCH HIGGENS GULCH DITCH WEST
1386-1 David Rossi Layton Lensegrav 1412-1
Home 605-584-4904 10902 SD Hwy 34
Work 307-682-8530 Belle Fourche, SD
Back up - Woody Hayes 605-645-2007 605-641-1124 or 605-723-3095
TONN-EVANS DITCH IGGENS GULCH DITCH EAST
ed38F~4E" Capp - Pregi Cundy Tru E
¢/o Jim 1 o Trustee
30 e Rd
603-639-9041 Spearfish, S
605-642-2146
BOWMAN DITCH
1388-1 Phil Kissack
19460 Creekside Loop
Spearfish, SD

605-642-4914

*%1387-1 is actually listed in the name of Spearfish Tonn-Evans Ditch
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