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WATER PERMIT NO. 2586-2

Name of Applicant: Rapid Valley Sanitary District — Water Service
Address: 4611 Teak Dr, Rapid City SD 57703 Phone: 605 393-1050
Amount of Water Claimed: 5.05 cfs Total Acres:

Source of Water Supply: Murphy Ditch

Water to be used for: suburban housing development County: Pennington

Type of Waste Disposal System:

Location:
PRIORITY Date Received: 5-8-06 Application/License Fee: $100
Corrected Application Received: Period of Annual Use:

Remarks: transfer David Lamb Murphy Ditch shares to Rapid Valley Sanitary District

Diversion Point:

Land to be Irrigated:

Depth of Well: na
Well Driller:

Remarks:
Type of Map: aerial
Prepared by: Theodore Schultz, PE

Reviewed and the Number Assigned on: 5-9-06 By: Karen Schlaak

Notice of Hearing - date to intervene:




FORM 2: Application for uses other than irrigation

(type or print)
Mail to: _ (office use only) RECE'VED
Water Rights Program | No. 25 g (0 Q Hydrologic Unit /0 _/rg /10

1 a: [al
g%%?séﬁgmg Basin__( 4409 & O/oe«j enmis MAY -8 2006
Pierre, SD 57501-3181 | Newspaper WATER RIGHTS
(605) 773-3352 . PROGRAM

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

Check use(s) of water:

Municipal !X! Suburban Housing Recreational Institutional
2SJRural Water System - Commercial Fish & Wildlife Geothermal Heat
| |Domestic (over 18 gpm) | {Industrial Other

Type of Application: [ New [X]Vested Right (usc predates Mar. 2, 1955y~ |_|Future Use Reservation

(check one) DPlace to Beneficial Use Water Reserved by Future Use Permit No.

gAmendment/Correction to Permit No. 1727-2
Description of amendment/correction: (i.e. change diversion point(s), add diversion point(s), change use, etc.)

Transfer of David S. Lamb Murphy Ditch shares to Rapid Valley Sanitary District at new
intake location south of Redwing Lane c¢n Rapid Creek. Change use from irrigation to
suburban housing/municipal.

1. Name of Applicant Rapid Valley Sanitary District - Water Service Phone _ 605-393-1050

(check one) X1 owner LI Tenant/lessee
Mailing Address 4611 Teak Drive, Rapid City State sD 57703
(Street, RR, or Box and City) (Zip Code)
2.  Amount of water claimed 5.05 *CFS or **GPM 867 ** AF

(*Cubic Feet per Second) (**Gallons per Minute) (***Acre Feet — storage capacity of dam/dugout or annual use if applicable)
3. Source of water supply Murphy Ditch - Rapid Valley Water Company, Inc.

4. Location of point of diversion (example - 3 wells in SW 1/4 NE 1/4 section 12-T104N-R53W) County _ Pennington
See attached Figure 1. Permanent RVSD raw water diversion point located in NE% Nw4 of
Section 15, T1N, R8E, BHM, Pennington County, Lat. 44° 03' 04"N, Long. 103¢ (08' 46"W.
The northwest temporary diversion point is located in the SW% SW4 of Section 10, TI1N,
R8E, BHM, Pennington County at Lat. 44° (03' 25", Long. 103° 09' 10" W, The northeast
temporary diversion point is located in the NE % of Section 15, TIN, R8E, BHM,
Pennington County at Lat. 44° 03' 00" N, Long. 103° 08' 10" W as shown in Figure 1.

5. County or counties where water will be used Pennington

6. Annual period during which wateristobeused April 15 through November 30

7. Give a description of the 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)-
Refer to attached reports and information prepared by Leonard Rice Engineers and CETEC
Engineering Services, Inc.

STATE OF SOUTH DAKOTA) Attachments: Attach Form 2A if diversion is from a well or dugout, or if storage of water
SS is proposed. Attach map and any other technical information. (see instructions)

County of _Pennington )

L T im :fé.ﬂ‘?r" , the applicant, certify that I have read this appli

Applicant’s mgnature -
Subscribed and sworn to before me this _~ "¢ Sth / /% /}’I // S 20 8¢

4-2000 N(@& Public signature



' SOUTH DAKOTA
WATER PERMIT NO. 2586-2

Date of first receipt of application May 8, 2006.

The Water Management Board approved Water Permit No. 2586-2 on August 23, 2006 for Rapid Valley Sanitary
District, 4611 Teak Drive, Rapid City SD 57703 authorizing the construction of the water use system and the
placing of water to beneficial use subject to the following limitations, conditions and qualifications:

1. Water Permit Application No. 2586-2 transfers a portion of Rapid Valley Water Company (aka) Murphy
Ditch) stockholder/landowner’s use of Rapid Creek natural flows appropriated under Vested Water Right
No. 1727-2 from Murphy Ditch. The transfer is for Rapid Creek water historically used to irrigation 368
acres at the Harney Peak Ranch owned by David Lamb. The portion of Rapid Creek natural flows to be
transferred to the Sanitary District is 5.05 cubic feet of water per second (cfs) with an annual volume
limitation of 867 acre feet of water.

Historically, the 5.05 cfs has been used to irrigation 368 acres located in portions of the SW ¥ SW %
Section 10, TIN, R8E and the W % NW %, SE u NW ¥, § %2 NE %, SW Y and the SE % Section 15,
TIN, R8E. The existing point on Rapid Creek for Murphy Ditch is located in the NE 2 SW % Section 8,
TIN, R8E. This permit changes the diversion point for 5.05 cfs to a permanent diversion point for use by
the Sanitary District to be located in the NE Y4 NW % Section 15, TIN, R8E. The District is also
authorized temporary diversion points located in the SW ¥4 SW Y Section 10 and the NE % NE % Section
15; all in TIN, R8E as explained below. This permit does not authorize any new water appropriation
from Rapid Creek.

The Sanitary District reserves the right to lease back a portion of the transferred water to Harney Peak
Ranch for irrigation of property on a decreasing basis over a six year period from the date the permit is
approved. The combined use by the Sanitary District and Harney Peak Ranch of the transferred amount
proposed by this application is limited to 5.05 cfs diversion rate and annual volume limit of 867 acre feet
of water including monthly volume limits. Upon termination of the lease back agreement, the landowner
will no longer have the right to apply Rapid Valley Water Company, April 6, 1878, priority water on to the
property from which it was transferred.

2. The water appropriated shall be used for the purpose of municipal, industrial, commercial, common
distribution system, rural water system, suburban housing and domestic use purposes and may not exceed the
amount of water needed for beneficial use.

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

4. The date from which applicant may claim right is April 6, 1878 (established by the Murphy Ditch vested
water right for natural flow).

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

(continuéd)



Water Permit No. 2586-2
Rapid Valley Sanitary District
Page 2
QUALIFICATIONS

1. Permit No. 2586-2 is limited to a diversion rate of 5.05 cfs for a total annual volume of 867 acre feet. The
Rapid Valley Sanitary District shall measure diversions at the Lamb property farm turnouts located on
Murphy Ditch and diversion at the District’s water treatment plant. The total monthly diversion shall not
exceed the amount listed in the following table.

Monthly Volume Limitation
Month (ac-ft)

April 42
May 105
June 118
July 158
Aug 199
Sept 147
Oct 98
Total 867

2. The Rapid Valley Sanitary District shall report to the Chief Engineer annually the amount of water
withdraw each month at the Lamb property turnouts located on Murphy Ditch and diversion at the
District’s water treatment plant.

3. Permit No. 2586-2 authorizes diversion of only natural flow water by the Rapid Valley Sanitary District
and does not include any right to stored irrigation water available under contract from Pactola Reservoir
and Deerfield Reservoir.

4. The Water Management Board retains jurisdiction of Permit No. 2586-2 in the event that additional
information shows that changes need to be made in the monthly or total annual volumes authorized by
Permit No. 2586-2.

5. Diversion under Permit No. 2586-2 may not interfere with existing water rights in effect prior to approval
of Permit No. 2586-2 or any domestic rights.

6. The amount of water with a April 6, 1878 priority date, which may be appropriated under Vested Water
Right No. 1727-2, is reduced by 5.05 cfs.

7. Upon termination of the lease back agreement, the 368 acres of Harney Peak Ranch property owned by
David Lamb, which has been historically irrigated under the Vested Water Right No. 1727-2, located in
portions of SW % SW Y Section 10 and portions of Section 15, TIN, R8E may not qualify for another new
irrigation right from any water source.

WATER MANAGEMENT BOARD

By: JE\a,quuwQ w MOy 03 2008

Garland Erbele, Chief Engineer date
Water Rights Program
Department of Environment and Natural Resources




' RECEIPT

WATER RIGHTS PROGRAM
South Dakota Department of Environment and Natural Resources
Date MAY 8 ,20 06

RECEIVED OF _CETEC Engineering Services JIne., FO Pox 6014, Rapid Cefy 8D 577098

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

Fee for Application for Permit No, B I to Appropriate Water, to construct 50 GO
and to put water to beneficial use

Fee for Application for Permit No, to Appropriate Water for Future use

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

Fee for Inspecting Constructed Works, confirming beneficial use and issuing

Water License No. : -/r TR 5C| CO

Fee for Filing Transfer Form

Fee for

Fee for Issuing New Well Driller’s License No. forC.Y.
Fee for Renewal of Well Driller’s License No, for C.Y.
Fee for Issuing Well Pump Installer’s License No. for C.Y.
Fee for Renewal of Well Pump Installer’s License No. for C.Y.

(Any Other Work Provided by Law) TOTAL 100.00¢

No. b 0o S Tl
: ; 5 | Chief Engineer wa
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ENGINEERING REPORT
TRANSFER OF LAMB PROPERTY WATER RIGHTS
1878 MURPHY DITCH PRIORITY

Edward J. Armbruster, P.E.
Principal, Leonard Rice Engineers, Inc.

The technical material in this report was reviewed and approved by the undersigned, whose seal as a
Professional Enginger in South Dakota is affixed below:

‘\
""lllllll“‘“

© Leonard Rice Engineers, Inc. i Date: 9/2172005 - 1161RVS02
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September 21, 2005 Engineering Report
Transfer of Lamb Property Water Rights — Murphy Ditch 1878 Priority
Page |

EXECUTIVE SUMMARY

This Engineering Report summarizes an evaluation of the historical use of water diverted from Rapid
Creek under the 1878 Murphy Ditch agricultural water right on the Hamey Peak Ranch.
Approximately one-third of the water right was historically used on the Ranch to irrigate 368 acres of
alfalfa and pasture lands. A detailed analysis was conducted to quantify historical water
consumption, return flows and depletions to Rapid Creek resulting from agricultural uses of the

water right.

The Rapid Valley Sanitary District prbvides drinking water to residents and businesses in rural
portions of Pennington County east of Rapid City, South Dakota. The District is contemplating
purchasing the Harney Peak Ranch portion of the Murphy Ditch water right. Future diversions water
right, following a transfer proceeding with the South Dakota Department of Environment and
Natural Resources, would occur at a District water treatment facility and supply a portion of its

existing and future demand for potable water.

Historical diverstons through the Murphy Ditch over the period 1950 through 2004 were estimated to
average 4,387 acre-feet per year. Historical water deliveries from the Murphy Ditch to the Harney
Peak Ranch were estimated to average 1,303 acre-feet per year. Of these Ranch water deliveries, an
average of 703 acre-feet were consumed by agricultural crops, or approximately 1.91 acre-feet per
acre. The remainder, 600 acre-feet, returned to Rapid Creek below the Ranch. A monthly pattern of
depletions to Rapid Creek was developed that reflects diversions, consumptive use, and delayed

subsurface return flows.

If irrigation on Ranch lands under the Murphy Ditch is discontinued, an average of 1,303 acre-feet
per year could be diverted at an alternate point of diversion located at the District water treatment
plant. This Report contains several terms and conditions on the future use of the Murphy Ditch

water right by the District to protect other water rights owners on Rapid Creek.

© Leonard Rice Engineers, Inc. Date: 9/21/2005 - 1165RVS02



September 21, 2005 Engineering Report
Transfer of Lamb Property Water Rights — Murphy Ditch 1878 Priority
Page 2

L INTRODUCTION

This Engineering Report summarizes an evaluation of the historical use of water diverted from Rapid
Creek under the April 6, 1878 Murphy Ditch water right for irrigation purposes on the Hamey Peak
Ranch (the Ranch). The Report documents the historical operation of the Murphy Ditch as it relates
to delivery of irrigation water to the Ranch and quantifies the historical agricultural consumptive use

and depletions to Rapid Creek resulting from irrigation on the Ranch. ’

Rapid Valley Sanitary District (the District) is currently negotiating with Harney Peak Ranch to
acquire the Ranch’s ownership interest in the 1878 Murphy Ditch water right. If acquired, the
District would use the water right, following a transfer proceeding with the South Dakota
Department of Environment and Natural Resources (SDDENR), to supply a portion of its existing
and future demand for potable water. Following the transfer, the District would divert water under
the 1878 water right at a treatment facility located approximately 3.5 river miles below the Ditch
headgate on Rapid Creek. This Report also describes the amount of the 1878 Murphy Ditch water
right that may transferred for diversion at the District’s water treatment facilities such that other

1
water right owners in the Murphy Ditch and along Rapid Creek are not adversely affected.

II. BACKGROUND
I1.1 Rapid Valley Sanitary District

The Rapid Valley Sanitary District is located on the eastern edge of Rapid City in central Pennington
County (Figure 1). The District was formed in the early 1960’s to serve a growing population east
of Rapid City in the plains area known as Rapid Valley and is the oldest organized rural water system

in South Dakota.

The Rapid Valley area has seen steady growth and has grown from approximately 1,800 customers in
1988 to 3,100 customers in 2004. The late 1990’s housing boom in Rapid Valley increased
customers at a rate of 140 per year and has since slowed to an estimated 100 new customers per year.
The area has been a popular location for new residential construction, and additional residential
growth is expected in the undeveloped District area. The current customer base of 10,000 people is

composed mainly of residential customers with commercial properties in the highway service areas.

© Leonard Rice Engineers, Inc. Date: 9/21/2005 — 1165RVS02
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September 21, 2005 Engineering Report
Transfer of Lamb Property Water Rights — Murphy Ditch 1878 Priority
Page 4

The current District boundary includes approximately 3,850 acres with a 2004 service area of 1,700
acres or 44% of the possible system area. The recent development has been constructed at higher
development densities, 3.0-3.5 dwelling units per acre, and typically uses more water during peak
periods than development from the 1960’s to the 1980’s. The continued growth has caused growing
pains for the RVSD water system and storage facilities. The District has had difficulty providing
adequate supply and water storage during July and August peak water usage periods and continued

growth and drought conditions will further strain the water system and cause water shortages.

I1.2 Harney Peak Ranch

Harney Peak Ranch is a 2,500 acre parcel of land located approximately four miles southeast of
Rapid City (Figure 2). Rapid Creek traverses the Ranch at its northern end. Agricultural operations
at the Ranch include irrigation of alfalfa and pasture lands and support of over 700 head of cattle.
The Ranch’s irrigation water right permits, together with a system of pipelines, wells and dams
support excellent water utilization and pasture development. The Ranch is currently owned by Mr.

David Lamb and has been under ownership of the Lamb family for over 120 years.

I1.2.1 Irrigation Water Supplies

Water has historically been supplied to the Ranch via four irrigation structures. These include the
Murphy Ditch, Cyclone Ditch, and the South Side Ditch. Water has also been delivered to the Ranch

via a pump system from Rapid Creek operating under the Warren Lamb Lumber water right permit.

The ditches that supply water to the Ranch are generally small irrigation systems. In addition, their
relative close proximity allows good communication between farmers within ditches and with
interests in other ditches. There has been considerable flexibility by the water users on Rapid Creek
and the State with respect to water right administration as opposed to operation under a strict priority
system. The intercommunication and flexibility has allowed neighboring farmers and irrigation
systems to work together to increase overall efficiencies of water use and maximize irrigation

coverages with limited water supplies.

© Leonard Rice Engineers, Inc. Date: 9/21/2005 — 1165RVS02
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September 21, 2005 Engineering Repo"rt
Transfer of Lamb Property Water Rights — Murphy Ditch 1878 Priority
Page 6

Following is a summary of irrigation water supplies for the Harney Peak Ranch. While this Report
specifically addresses historical use of the Murphy Ditch, information concerning the Cyclone Ditch,

Southside Ditch and Warrren Lamb Lumber water rights s provided for additional background.

IL.2.1.1 Murphy Ditch

The Murphy Ditch (also known as the Rapid Valley Ditch or Rapid Valley Water Company) diverts
water from the north side of Rapid Creek at a point located in the NE % of the SW Y4 of Section 8,
Township 1 North, Range 8 East of the Black Hills P.M, in Pennington County. The headgate of the
Murphy Ditch is located approximately two miles south and east of Rapid City, and approximately
three-quarters of a mile downstream of the U.S. Geological Survey stream flow gage ID 06418900
(Rapid Creek below Sewage Treatment Plant near Rapid City). The Ditch extends from its headgate
approximately 8 miles to the south and east. Irrigation water from the ditch is supplied to lands on
both sides of Rapid Creek. Diversions from Rapid Creek can be measured at a rated weir located

down-ditch from headgate and above the first owner turnout.

The Murphy Ditch diverts water under two original water rights. Under Vested Water Right (Permit)
No. 1727-2, and priority date of April 6", 1878, the Murphy has the right to divert 17.0 cfs
(Appendix A). This is the second most sentor water right on Rapid Creek; the Leedy Ditch, located
upstream within Rapid City, has the most senior right for 1.0 cfs, and a priority date of April 1, 1877.
The Leedy Ditch right has been split into three components since its original permit was issued.
The Murphy Ditch’s junior priority, under Permit No., 1727-2 and priority date of April 26", 1893,

allows for diversion of an additional 3.0 cfs.

At times, the Murphy Ditch may also carry water diverted under several other permits, including
Little Giant (Permit No. 653-2 for 2.4 cfs), Blanche Sedivy (Permit No. 1684-2 for 0.21 cfs), Warren
Lamb Lumber (Permit No. 1461-2 for 1.25 cfs), Marty Rypkema (Permit No. 1784-2 for 0.71 cfs)
and Jerry and Donna Olson (Permit No. 1788-2 for 0.50 cfs). These permits are for water in addition
to the 17.0 cfs and 3.0 cfs rights of the Murphy Ditch. Additional information concerning the

Warren Lamb Lumber permit is provided below.
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The Murphy Ditch consists of an earthen channel over its entire course, and individual farmers are
provided water via numerous turnouts. The Ditch is operated on an informal rotational basis
whereby owners in the Ditch receive water in turn, based on their pro-rata interest. At times more
than one owner may be provided water depending on the divertable flow rate at Rapid Creek. The
ditch periodically receives inflow down-ditch of the diversion point on the river as natural drainage
and/or return flows from lands lying to the north and west (further discussed below). Lands irrigated
by the Hawthorne Ditch lie immediately above the Murphy Ditch and may contribute to these

inflows.

The permit issued for the senior water right under the Murphy Ditch (17.0 cfs) identifies 1,103
irrigated acres. Of'this total, 368 acres are irrigated within the boundary of Harney Peak Ranch. The
pro-rata interest of this right by the Ranch is, therefore, approximately 33.4 percent (Table 1). The
permit issued for the junior water right under the Murphy Ditch (3.0 cfs) identifies 189 irrigated
acres. The Ranch has no ownership interest in the Murphy Ditch junior water right priority. The

permit issued for this right contains the following language:

Low flows as needed for downstream domestic use, including livestock watering, and
prior water rights must be bypassed. Unappropriated water is available to
reasonably satisfy this application only through contract between the Rapid Valley
Conservancy District and Bureau of Reclamation covering releases from Deerfield
and Paclola Reservoirs.

Representatives from SDDENR have referred to the Murphy Ditch junior priority as “diversion

authority”, i.e., it may divert purchased storage water but as a practical matter because of its junior

priority status may not divert the natural flows of Rapid Creek.

Because of its senior status in the priority system of Rapid Creek, owners in the Murphy Ditch senior
water right elected not to become a member of the Rapid Valley Water Conservancy District. Lands
irrigated under the senior Murphy Ditch right are therefore not eligible to receive water from Pactola

and Deerfield reservoirs.
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Table 1
Murphy Ditch and Harney Peak Ranch Ownership Interest
Permit No. / Amount Permit Acreage Percent.
Ownership
Harney Peak Ranch 368 334
Murphy Ditch 1727-2/ 3.0 cfs 189
Harney Peak Ranch 0 0.0

The Ranch has several direct delivery points from the Murphy Ditch to serve irrigated fields. There
are four primary delivery locations that feed a large number of separate conveyances that serve the
Ranch under the ditch system. Included are two 15-inch piped diversions off of the main ditch and
two surface diversion access points. The surface diversion points are able to divert larger amounts of
water but not under the same dynamics as the full-flow conditions of the piped systems on the
Ranch. There is also a fixed pump system with a pressurized capacity of approximately 800 gpm
that can deliver Murphy Ditch water to portions of the Ranch. Metal liners have been placed in

many portions of open-ditch segments of the conveyance system on the Ranch.

Water draining from higher elevation fields on the Ranch is collected by way of drainage ditches and
an internal storage and transfer system of lagoons and channels. This collected water is then used
and reused in various ways, either directly for irrigation on lower fields or to supply small reservoirs

and then pumped for irrigation.

The Ranch is located near the top of the Murphy Ditch. In the event that excess flows threaten
flooding in lower areas of Murphy Ditch system, the Ranch is frequently called upon to divert extra
water before it can reach problems locations. Because of the periodic inflow potential to the Ditch
below its headgate on Rapid Creek, there are several dedicated structures where excess water canbe
released out of the Ditch back to Creek (i.e., wasteways). Because of the large irrigated fields within
the Ranch, however, there are often times when these higher flows can be used for beneficial

irrtgation.

There have been several transfers involving the 1878 Murphy Ditch water right since the early 1990s.

It is our understanding that most, if not all of these transfers have been to Rapid City for use in the
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City’s municipal system. Of the original 17.0 cfs permitted for the 1878 priority, it is our
understanding that approximately 13.0 cfs remain and continue to be diverted through the Murphy
Ditch. The Harney Peak Ranch remains the largest and most consistent agricultural water user on the
Ditch.

I1.2.1.2 Southside Ditch and Cyclone Ditch

The Cyclone Ditch diverts water from the south side of Rapid Creek at a point located in the SE % of
the SE Y, of Section 8, Township 1 North, Range 8 East of the Black Hills P.M, in PenningtOn
County. The headgate of the Cyclone Ditch is located on Rapid Creek approximately one-halfriver
mile below the Murphy Ditch headgate. The Cyclone Ditch extends from its headgate approximately
6 miles toward the south and east, and irrigates lands on the south side of Rapid Creek. The Cyclone
Ditch diverts water under two original water rights. Under Permit No. 1736-2, and priority date
October 31, 1887, the Cyclone has the right to divert 7.0 cfs. The Cyclone Ditch’s junior priority,
also under Permit No. 1736-2 and priority date of May 14", 1890, allows for diversion of an
additional 1.1 cfs. Harney Peak Ranch owns approximately 42.2 percent of the lands within the
Cyclone Ditch water right permit.

The Southside Ditch diverts water from the south side of Rapid Creek at a point located in the NW %4
of the SE % of Section 15, Township 1 North, Range 8 East of the Black Hills P.M, in Pennington
County. The headgate of the Southside Ditch is located on Rapid Creek approximately 4.5 river
miles below the headgate of the Cyclone Ditch. The Southside Ditch extends from its headgate
approximately 6 miles toward the south and east, and irrigates lands on the south side of Raptd
Creek. The Southside Ditch diverts water under one original water right. Under Permit No. 2040-2,
and priority date of May 3, 1880, the Southside has the right to divert 23.4 cfs. Harney Peak Ranch
owns approximately 2.0 percent of the lands within the South Side Ditch water right permit.

Ranch lands irrigated by water from the Southside and Cyclone ditches are located to the south of
lands irrigated from the Murphy Ditch. Both the Southside Ditch and Cyclone Ditch are members of
the Rapid Valley Water Conservancy District and are therefore eligible to receive storage water

deliveries from Pactola and Deerfield reservoirs.
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11.2.1.3 Warren Lamb Lumber Permit

The Ranch is able to divert supplemental water from Rapid Creek under a junior permit for 3.0 cfs.
Of this permit, 1.25 cfs may be diverted through the Murphy Ditch and 1.00 cfs may be diverted
through the Cyclone Ditch. The remaining 0.75 cfs may be diverted at the Ranch’s own structure
located near the center of Section 15, Township 1 North, Range 8 East of the Black Hills P.M, in
Pennington County and used throughout the Ranch. As noted previously, use of this right is limited

to the authority to divert water purchased from storage in Deerfield and/or Pactola reservoirs.

11.2.1.4 Rapid Valley Water Conservancy District

The Rapid Valley Water Conservancy District was formed in 1948 and has historically operated
under a contract with the U.S. Bureau of Reclamation for deliveries of water from Pactola and
Deerfield Reservoirs to its member ditches. Pactola and Deerfield Reservoirs are part of the Rapid
Valley Unit of the Pick Sloan Project. Combined, these reservoirs provide supplemental irrigation
water to over 8,900 acres of farm land in the Conservancy District as well as municipal and industrial

water to Rapid City.

The Conservancy District has as members all of the downstream ditches on Rapid Creek with the
exception of the lands served by the senior priority in the Murphy Ditch (at the time of formation of
the Conservancy District, owners in the Murphy Ditch elected not to become members because of
their senior status and sufficient natural flows in Rapid Creek to meet their needs). Storage
deliveries to member ditches of the Conservancy District are considered supplemental irrigation
water supplies to the ditches own direct flow water rights. Supplemental water provided by the
Conservancy District is not considered as part of the historical water supply that may be transferred

to an alternate point of diversion.

I1.2.1.5 Other Water Sources at the Harney Peak Ranch

In addition to the water sources discussed above, the Ranch may periodically divert water under a
junior water right from Dry Creek. This water right allows for diversions up to 3.0 cfs and for
irrigation of between 300 to 500 acres located in Section 27 and 35, Township 1 North, Range 8
East. Although a very junior priority, it is the only existing water right on Dry Creek.
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II1. HISTORICAL USE OF WATER AT HARNEY PEAK RANCH
II1.1 Study Period

Historical use of the Murphy Ditch for irrigation on the Ranch was evaluated over the period January
1950 through December 2004. This study period was selected based on examination of historical
climate and streamflow data and with the objective of representing conditions over a range of

climatic and hydrologic conditions.

The principal climate parameters influencing water supply (and demand for irrigation water) are
precipitation and temperature. An index that combines these parameters is the Palmer Drought
Severity Index (PDSI) (Palmer, 1965; Alley, 1984). The National Climatic Data Center (NCDC) has
developed an archive of monthly PDSI values from 1895 to the present for the Rapid Creek basin in
South Dakota. The PDSI indicates the severity of a wet or dry spell, and generally ranges from -10.0
(very dry) to +10.0 (very wet). Monthly PDSI values for the Rapid Creek basin since 1950 are

shown in Figure 3.

Palmer Drought Severity Index
NCDC South Dakota Division 5
Rapid Creek Basin
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Figure 3. Monthly PDSI Values for the Rapid Creek basin in South Dakota

Available streamflow records were examined for gages located on Rapid Creek above Pactola
Reservoir, SD (U.S.G.S. ID 06410500), below Pactola Dam, SD (U.S.G.S. ID 06411500), above
Canyon Lake near Rapid City, SD (U.S.G.S. ID 06412500), at Rapid City, SD (U.S.G.S. ID
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06414000), and below Sewage Treatment Plant Pipeline near Rapid City, U.S.G.S. ID 06418900).
Records for these gages are generally available back through 1955 or earlier. All of these gages are
influenced by upstream reservoir and/or irrigation operations, although the gage above Pactola
Reservoir is fairly indicative of natural hydrologic conditions. Streamflow records from all of the

gages generally agree with indications of wet or dry periods as suggested by the PDSI.

Based on our review of local climate and streamflow information, we believe the period extending
from 1950 through 2004 is appropriate for evaluating water rights on Rapid Creek and represents

sufficient natural variation in climatic and hydrologic conditions.

IIL.2 Overview of Methodology

An analysis was performed to determine historical consumptive use and depletions to Rapid Creek
resulting from irrigation under the Murphy Ditch on the Ranch. This analysis was performed on a
monthly time-step for each year of the study period, requiring input data on monthly historical
diversions, crop acreage and location of irrigated land, climate conditions, and soils. Geologic and
ground water aquifer characteristics were also required to describe characteristics of subsurface
return flows to Rapid Creek from irrigation on the Ranch. The analysis was conducted for the
specific irrigated parcels within the Ranch that are served by the Murphy Ditch. The analysis was
not performed for lands irrigated by the Southside and Cyclone ditches, and lands irrigated under the

Warren Lamb Lumber permit.

The Modified Blaney-Criddle method was used to calculate the potential consumptive use of water
by crops irrigated by the Murphy Ditch (Soil Conservation Service, 1970). Modified Blaney-Criddle
is a widely accepted technique and has been used extensively throughout the United States, including
South Dakota and the Rapid Creek area. Climate data from the Rapid City, South Dakota weather
station were used for the Modified Blaney-Criddle computations. Crop irrigation water requirements
were defined for the purposes of this Engineering Report as the net potential consumptive use of the
crops after considering effective precipitation. Computing tools and spreadsheets were used to
manage the data involved in the depletion analysis, to perform the mathematical computations, and

to present results.
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Additional details concerning information sources, input data for the analysis, and engineering

estimates and assumptions are discussed below.

II1.3 Information Sources, Data and Engineering Assumptions

II1.3.1 Discussions with Water Managers and Review of Previous Engineering Reports

Our investigations of historical use of irrigation water at the Harney Peak Ranch relied on
discussions with several people familiar with local water management and administration, specifics
of water rights and ditch operations, on farm irrigation water management, and other relevant
matters. In addition, several reports were reviewed that had been prepared to support transfers of
other water rights along Rapid Creek. The individuals and reports that have been relied upon for

information include:

e Mr. Mark Rath, South Dakota Department of Environment and Natural Resources.

¢ Mr. Steve Murphy, Murphy Ditch Superintendent (Ditch Rider)

e Mr. Duane Scott, Raptd Creek Water Conservancy District, Rapid Creek Water Master
e Mr. Kevin Hamm, Rapid Creek Water Conservancy District, Rapid Creeck Water Master
e Mr. Curt Anderson, U.S. Bureau of Reclamation, Pactola Reservoir

¢ Previous engineering reports that address irrigation ditches serving the Ranch, including:

o Engineering Report for Transfer of Tyler Property Share of Validated 1878 Murphy
Ditch Company, Wright Water Engineers, Inc. October, 1990.

o Engineering Report for Transfer of Strommer Property Portion of Southside Ditch
Water Rights, Wright Water Engineers, Inc. March, 1992.

o Rapid Valley Water Management Study, U.S. Bureau of Reclamation, Great Plains
Region, Belle Fourche Projects Office. July, 1990.

o Technical Report for M.P, Carley Property Water Rights (Murphy Ditch) Transfer,
Brown and Caldwell, May, 2003.

Our analysis also relied upon data on streamflows, climate conditions (temperature and
precipitation), and soils, that were compiled from the U.S. Geological Survey, the National Climatic

Data Center, and the Natural Resources Conservation Service,
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I11.3.2 Ranch Operator Interview

Mr. David Lamb, current owner of the Ranch was interviewed on several occasions to obtain
information concerning historical water use and farming operations. A site visit to the Ranch was
conducted in December, 2003 (photographs are provided in Appendix B). The interviews of Mr.
Lamb consisted of numerous questions aimed at developing an understanding of historical farming
practices, cropping patterns, and water use and management. Appendix C is an affidavit signed by
Mr. Lamb describing historical water use, irrigation practices, and crop yields on the Harney Peak

Ranch,

IIL1.3.3 Crop Consumptive Demands

This Section summarizes analyses that have been performed to determine historical cropping patterns
and irrigated acreage, and to calculate potential consumptive use of irrigation water delivered under

the Murphy Ditch senior water right.

I11.3.3.1 Irrigated Acreage

Historically irrigated areas on the Harney Peak Ranch were identified and delineated through site
visits, an interview with the Ranch owner and operator and other persons familiar with historical
farming practices, and review of aerial photographs from 1998. Irrigated areas were digitized using
ArcView GIS, and hardcopy maps were produced that showed irrigated fields overlying aerial
photographs. These maps were reviewed and boundaries of irrigated fields adjusted where
appropriate based on comments from the Ranch owner and operator. Irrigated lands that were
identified on the maps were then verified by comparing to locations noted within water right permits.
Figure 4 shows locations on the Ranch of lands irrigated by the Murphy Ditch (lands irrigated by
Murphy Ditch are shaded in green; lands irrigated by other sources are shaded in black). Figure 5
and Figure 6 show only the lands on the Ranch irrigated by the Murphy Ditch,

© Leonard Rice Engineers, Inc. Date: 9/21/2005 - 1165RVS02
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111.3.3.2 Cropping Patterns

Table 2 provides a summary of the cropping distribution used in the historical consumptive use
analysis. This information was developed through analysis of aerial photographs and our interview
with the Ranch operator. Alfalfa historically represented the predominant crop at the Ranch,
averaging approximately 70 percent of irrigated lands. Pasture grasses comprise the remaining 30

percent of irrigated lands under the Murphy Ditch within the Ranch.

Table 2
Crops Irrigated on Ranch with Murphy Ditch
Alfalfa Pasture Total
Grass
Acreage 258 ac. 110 ac. 368 ac.
Percent - 70% 30% 100%

I11.3.3.3 Climate Data

Historical climate data from the Rapid City weather station (NOAA Station 6937, Rapid City 4ANW)
were used in the Modified Blaney-Criddle analysis. Table 3 presents temperature data at the Rapid

City station. Table 4 presents precipitation data at this same station.

I11.3.3.4 Potential Consumptive Use

Table 5 summarizes annual potential consumptive use of each crop, as calculated using the Modified
Blaney-Criddle methodology (Soil Conservation Service, 1967). In applying the Modified Blaney-
Criddle method to develop the potential consumptive use for each crop, the crop growth stage
coefficients (k.)} were increased by 9.5 percent to reflect effects of elevation and aridity (Hill, et al.,
1983; Burman, et al., 1982; Pochop, et al., 1984). Table 6 shows average potential consumptive use

on the Ranch lands irrigated under the Murphy Ditch.
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I11.3.4 Crop Irrigation Water Requirement

Crop irrigation water requirement is determined by subtracting from potential consumptive use the
amount of precipitation that may effectively be used by the crop (a portion of applied irrigation water
percolated into the ground below the crop root zone and is unavailable for use by thé plant). Table 6
summarizes that portion of precipitation (volume) which is considered effective. Average crop
irrigation water requirements (volume) are also shown in Table 6. The calculated historical crop

irrigation water requirement averaged 713 acre-feet, or about 1.94 acre-feet per acre.

Detailed results of calculations of potential consumptive use, effective precipitation, and irrigation

water requirement are provided in Appendix D of this Report.
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Table 3
Average Monthly Temperature (degrees F) —Rapid City Weather Station (No. 6937)
Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Average
1950 8.95] 29.84] 25.03} 38.00}f 50.44] 63.87F 66.89] 67.66} 58.41] 53.73] 32.031 28.47 43.61
1951] 20.731 27,701 33.83) 40.62) 56.26] 65.00] 71.04} 69.50] 55.83] 46.63] 33.12] 17.42 44.81
1952] 22.53] 26.78] 25.81] 50.20] 56.15] 6%9.00] 71.60f 72.37] 67.13] 50.18] 34.28] 30.02 48.00
1953] 31.26] 25.73] 36.65] 3833] 52.53] 66.77] 72.44] 7247] 63.13] 55841 41.70] 3037 48.94
1954] 20.10] 41.16] 27.66] 45.87] 54.18] €3.68] 77.68] 72.48] 63.17] 46.73[ 42.58] 3234 48.97
1955] 23.92] 19.25] 28.61] 49.82] 59.19] 62.18] 76.94] 76.15] 62.18] S51.76f 24.67] 21.79 46.37
1956] 23.03] 24.09] 34.05] 39.08] s56.74] 72.83] 72.03] 69.45] 62.97] 5339] 33.13] 29.82 47.55
1657] 10.74] 27.57| 33.65] 40.97] 353.97] 62.26] 75.26] 71.58] 59.17] 47.42] 3542 34.90 46.08
1958]  31.90] 21.93] 30.63] 43.97] 61.79] 62.33] 67.05] 74.691 63.80] S52.26] 137.22] 27.03 47.88"
1959 20.61 21.71 37.90] 43.32] 53.71 70.05 73.76] 75.66] 58.82] 44.45 27871 34.19 46.84
1960] 23.92] 19.14] 27.97] 4747] 56.90] 65.62] 76.77] 72.39] 63.62] 51.82] 36.87} 24.98 4729
1961 27.32] 33.18] 39.40] 41.75] S5.73] 71.28] 73.08] 77.18} 55.60] 49.84] 34.88] 22.95 48.52
19621 19.32] 24.14] 28.56] 49.05] 58.26] 65.27] 6%.19] 71.11] 60.23] 52.87] 40.60] 30.08 47.39
1963} 12.27] 30.18] 39.65] 44521 56.95] 68.07] 7435] 73.74] 66.48| 359.42] 39.58] 22.69 48.99
1964} 28.40] 28.02] 29.89] 46.25] 35845] 64.88] 76.69] 6%.42] 59.03] S51.61) 33.72] 1892 47.11
1965] 25.42] 25.61] 21.19] 4697 54.66] 6448} 72.13] 70.66] 49.73]1 54.74] 38.15] 3329 46.42
1966] 14.13] 19.29] 35.03] 38.63] 55.95] 65.32] 76.63] 65.90] 61.30] 48.58] 34.60] 26.71 45.17
1967] 27.92] 27.52] 35.16§ 44.03| 49.79] 59.95] 70.58] 70.61] 63.35] 50.13} 34.58] 22.50 46.34
1968] 23.35] 27.41] 40.39§ 42.58] 50.82] 62.98] 69.13] 6697 59.77] 50.98] 35.45] 18.47 45.69
1969] 1594 2541| 2781} 49.58] 57.42| 359.78] 70.95] 73.74] 64.75] 40.58] 38.72] 28.21 46.07
1970] 17.76f 30.75] 27.44] 39.20] 55.60] 65.53] 72.71] 73.77] 59.05| 44.10] 34.15] 21.84 45.16
1971 17.52] 22.591 32.61] 45.97] 53.61| 66.32] 67.98] 73.84] 57.40] 46.06] 34.50] 23.26 45.14,
1972] 17.48] 2397 36.45] 43.55] 55.13] 64.63] 65.56] 69.11] 59.37] 43.76] 31.02} 18.56 44.05
19731 26.74] 28.84] 37.42] 42.83] 53.73] 64.65] 70.69] 74.24] 57.07] S51.32] 3233) 2531 47.10
1974] 21.92| 32.41] 37.63] 47.12| 53.79] 66.62] 77.29] 67.63| 57.60] 51.66] 36.40] 28.90 48.25
1975] 23.65] 17.63] 27.56] 40.52| 53.95| 62.18] 74.68] 70.27] 58.50] 49.15] 33.80] 29.40 45.11
1976] 23.84] 34.55] 34.39] 46.90] 355.34] 64.25] 72.73] 72.58] 63.27] 45.35] 3L.73] 26.82 47.65
1977] 12.68] 34.54] 36.40] 49.48] 60.23] 69.00] 73.35] 65.97] 60.97] 48.81] 33.27] 21.84 47.21
1978] 10.98] 15.32] 35.39] 45.17] 55.03] 65.03] 71.08] 69.66] 6620 5047] 29.17] 17.03 44.21
1979 7.35] 16.73] 35.37] 44.40] 353.56] 65.32] 70.39| 68.47] 66.25| 50.82] 32951 33.11 45.39]
1980] 20.98] 27.03] 31.45| 48.85] 57.37| 67.03] 74.89] 68.53] 61.58] 48.82] 39.23] 30.23 48.00]
1981 32.61] 29.30] 40.03] 51.50] 54.87| 64.88] 71.94] 70.00] 63.53] 47.66] 40.40| 25.81 49.38
1982 12.13] 24.20] 32.97| 42.07| 5332 59.62| 70.69] 70.19] 58.65] 47.15] 32.67| 28.60 44.36]
1983] 32.11] 37.25] 36.35| 40.65| 51.95| 63.08] 73.65] 77.95] 60.75] 49.39] 34.87 8.06 47.17
1984 28.03] 36.12| 34.24] 43.80| S53.58] 62.77| 72.23| 74.79] 57.17] 47.15] 3742] 21.40 47.39
1985] 21.55| 23.84] 3587 51.98] 61.76] 6210} 74.56] 69.03] 55.52] 47.26] 16.02] 20.98 45.04
1986] 29.81] 21.48] 42.98] 44.15] 5492] 67.63) 7084} 69.63] 5492] 48.74] 30.60] 3053 47.19
1987 31.03] 3241] 32.58] 51.35] 5944} 67.12] 7540} 68.11] 61.37] 47.13] 40.28] 28.87 49.59
1988 21.61] 26.86] 35.53] 47.10] 59.94] 75.58] 76.03] 72.48] 60.37] 49.61] 36.33] 28.39 49.15
1989 28.66| 14.38] 31.06] 45771 55.32] 63.97] 76.97| 73.08] 61.03] 48.79] 36.43] 19.39 46.24
19901 32.34| 28.89] 36.35| 44.95| 53.19] 66.55] 71.68] 73.71] 65.88] 48.15] 40.42] 17.71 48.32
1991F 18.34] 35.93] 38.44f 46.33] 56.56] 67.15] 72.90] 73.98] 61.13] 46.42] 29.95] 32.66 48.32
1992f 33.61] 36.29] 40.84§ 47.10] 57.44] 62.57] 64.26] 65.84] 62.55] 49.21| 32.37] 19.02 47.59
1993t 16.00] 15.14] 37.56] 43.53] 56.13] 60.33] 65.06] 68.58] 56.60] 48.23{ 32.38] 31.42 44.25
1994 22.42] 19.80] 40.45] 4597] 60.16] 68.48] 70.65] 73.31] 6543} 49.69| 35.53] 30.26 48.52
1995] 29.16% 31821 33.15] 40.30] 51.76] 62.83] 70.60] 73.58} 60.02] 4648} 33.67] 25.40 46.56]
1996] 14.87F 27.34] 26.19] 43.27] 50.53] 65.45| 70.81] 73.18] 59.75) 47.70] 24.25] 17.87 43.43
1997] 18.109 28.79| 36.65] 38.67] 52.82] 66.25] 70.90| 68.71] 62.50] 48.58] 33.15] 30.31 46,29
1998] 24.29] 34.86} 27.94] 46.18] 56.16] 58.70] 72.66] 72.26] 67.02| 47.81] 36.43] 2676 47.59
1999] 25.60) 36.611 36.27| 42.60] 52.97] 62.58] 71.29] 71.42] 55.62] 49.87] 41.70] 33.30 48.32
2000] 26.15] 33.19) 38.63] 43.03] 56.00] 62.10] 73.55] 74.40] 63.35] 49.82| 27.02] 16.68 46.99
2001] 29.73] 1691} 34.34] 45.98] 56.15| 64.05] 74.76] 74.40] 62.50] 47.84] 39.41] 28.89 47.91
2002] 27.34] 31.06) 23.10] 4542| 53.07] 70.95] 79.53] 72.61] 62.99] 40.15] 36.95] 30.96 47.85
2003] 26.20] 22.58] 358!] 48.84] 55971 63.20] 78.19] 7757 60.41] 52.76] 28.79] 29.41 48.31
2004 2207 27.75] 40.57] 49.04] 57521 63.30] 73.64] 68.58] 63.10] 50.18] 37.16] 31.27 48.68
Average| 22.48| 2696] 33.80] 44.81] 5543} 65.04] 72.52] 71.55] 60.87] 49.07{ 34.40] 2592 46490“
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Table 4

Total Monthly Precipitation (inches) — Rapid City Weather Station (No. 6937)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total

1950 0.25 0.06 2.66 1.63 243 0.90 1.62 2.74 2.79 0.40 0.35 0.04 15.87
1951 0.12 0.10 1.02 0.51 1.87 3.00 1.61 2.92 1.46 0.88 0.21 0.53 14.23
1952 0.01 0.65 0.81 0.32 3.75 3.04 1.51 0.70 0.21 0.01 0.135 0.08 11.24
1953 0.75 2.46 0.66 2.76 1.68 4.05 1.32 0.94 0.37 0.23 0.84 0.18 16,24"
1954 0.18 0.34 2.28 0.27 2.68 3.18 1.24 2.11 0.20 1.92 0.64 0.25 15,29"
1955 0.46 0.88 0.63 1.55 1.70 2.14 2.14 1.65 3.08 0.26 0.36] 0.68 15<53"
1956 0.47 0.52 0.75 1.69 2.09 1.32 2.27 3.15 0.30 0.10 1.48 0.36 14.50"
1957 0.40 0.29 0.66 2.06 7.05 343 2.01 1.03 0.69 1.29 0.39 0.04 19.34
1958 0.43 0.84 1.08 3.03 1.04 3.86 4.49 0.26 0.03 0.22 0.42 0.37 16.07]
1959 0.39 0.63 0.60 1.89 3.25 2.79 0.67 0.36 2.37 0.22 1.18 0.26 14.61
1960 0.16 0.85 0.78 121 2.23 2,19 0,70 1.24 0.68 0.00 0.39] 0.8¢ 11.23
1961 0.10 0.22 0.75 1.53 1.29 0.76 2.11 0.43 0.98 0,94 0.36 0.51 9.98
1962 0.51 0.98 1.28 0.69 6.90/ 4.01 4.53 1.03 0.67 1.63 0.08 0.19 22.50)
1963 1.03] 092 1.60 3.80 1.18 5.47 2.03 1,32 1.21 0.77 0.12 0.32 18,77
1964 035 0.83 0.63 1.24 2.52 4.69 0.77 1.87 0.69 0.50 0.30 0.78 15.17,
1965 0.61 0.22 0.46 1.50 6.97 3.56 0.60 1.46 1.46 0.57 0.15 0.12 17.68
1966 0.24 1.00 1.78 2.50 0.33 1.31 3.93 3.24 2.34 1.50 0.95 0.79 20.41
1967 0.47 0.59 0.82 5.16 3.20] 6.78 1.07 0.95 2.10 0.28 0.28 0.89 22.59]
1968 0.43 0.35 0.21 1.82 1.68 7.00 2.44 246 0.89 0.14 0.46 0.58 18.46]
1969 0.11 0.73 0.66 1.60 2.20 2.04 6.13 0.31 0.35 0.85 0.35 0.57 15.90)
1970 0.73 0.54 1.48 4.63 2.41 2.16 1.04 0.67 1.57 1.23 0.80 0.61 17.87]
1971 1.18 1.00 1.25 2.86 3.70 1.92 1.46 0.52 232 2.02 0.79 0.13 19.17
1972 0.22 0.44 0.47 2.78 3.28 4.11 1.67 2.49 0.24 0.77 0.38 0.34 17.19
1973 0.11 0.31 2.71 2.69 2.37 0.64 1.46 0.74 1.44 1.38 0.73 0.54 15.12
1974 0.16 0.30 0.34 1.55 1.32 1.10 0.68 1.37 0.88 1.18 0.12 0.12 $.12
1975 1.05 0.35 245 1.37 1.23 5.63 1.57 0.87 0.03 0.69 0.57 1.65 17.46
1976 0.28 0.47 0.33 2.70 2.74 4.81 1.05 1.31 0.28 0.21 0.61 0.41 15.20)
1977 0.83 0.25 2.63 1.57 2.49 1.76 2.98 1.79 2.86 1.06 0.82 0.36 19.40
1978 0.19 0.84 0.40 2.19 3.12 2.01 4.08 1.42 0.18 0.26 0.63 0.25 15.57
1979 0.49 0.33 0.47 0.31 1.17 3.60 4.11 2.32 0.07 0.90 0.15 0.07 13.99
1980 0.20 0.51 0.86 1.13 1.58 4.75 1.78 2.38 0.48 2.28 0.57 0.66 17.18
1981 0.14 0.09 0.12 0.32 2.81 1.89 4.47 1.74 0.16 1.81 0.23 0.35 14.13
1982 0.39 0.37 1.35 0.69 6.50 2.89 1.81 4.83 2.69 3.8 0.27 0.36 25.97
1983 0.34 0.18 0.84 1.00 2.18 3.01 1.94 2.39 0.33 1.74 1.07 0.47 15.49
1984 0.10 0.18 0.69 3.10 1.57 4.72 1.57 1.00 0.74 0.67 0.51 0.38 15.23
1985 0.46 0.06 1.55 0.32 1.24 1.58 1.03 1.86 1.57 0.98 2.22 0.77 13.64"
1986 0.49 0.92 (.88 4.74 1.43 4.56 0.91 1.32 3.14 1.64 1.40 0.01 21.44
1987 0.04 1.71 1.14 0.02 3139 1.37 0.83 237 0.68 0.26 0.30 0.31 12.42
1988 0.17 0.34 0.52 0.60 3.25 1.08 0.38 1.98 0.56 0.76 0.81 0.46 10.52
1989 0.02 034 0.96 1.46 1.40 1.04 0.82 1.70 3.09 1.49 0.43 0.82 13.57
1990 0.22 0.37 1.17 0.77 4.87 1.42 1.94 1.87 2.44 0.61 0.44 0.33 16.43
1991 0.32 0.77 0.63 2.99 4.40 327 1.97 0.58 0.59 1.00 0.73 0.04 17.29
1992 0.29 0.16 1.92 0.71 247 2.17 3.25 0.47 0.42 0.68 0.39 0.57 13.50]
1993 0.68 0.61 0.82 3.05 2.16 3.39 4.31 1.18 1.46 0.90 0.70 0.53 19,79"
1994 0.45 0.66 0.37 1.20 1.47 0.67 0.64 0.92 0.27 2.84 0.66 0.35 10.50f
1995 0.09 0.55 0.79 2,57 4.03 4,50 2.87 0.46 0.86 2.42 0.42 0.13 19.69]
1996 0.85 0.10 1.06 1.63 8.18 1.24 0.52 1.85 1.55 1.07 0.07 1.25 19.37]
1997 0.65 0.28 0.20 4.80 5.35 3.43 3.67 3.93 0.78 0.47 0.19 0.08 23.83
1998 0.15 1.24 1.32 0.28 234 5.59 1.26 142 1.50 5.60 1.13 0.06 21,89
1999 0.21 0.02 1.32 2.45 3.74 5.24/ 3.68 0.47 0.85 0.11 0.43 0.21 18.73
2000, 0.23 0.15 1.37 3.95 2.40 1.60 2.06 0.70 045 1.54 0.47 0.11 15.03"
2001 0.24 0.17 0.42 2.16 1.73 3.57 2.46 1.59 0.91 0.97 0.07] 0.00 14.29"
2002 0.34 0.41 1.43 1.59 2.10 0.82 1.05 1.90 2.67 1.00 0.32 0.35 13.98"
2003 0.66/ 0.74 1.57 2.34 2.28 2.77 1.01 1.00 1.47 0.81 0.94 0.49 16.09]
2004 0.48 0.76 1.07 0.78 2.10 1.41 2.45 1.36 2.90 1.64 0.47 0.27 15.68
Average 0.38 0.55 1.04 1.89 2.82 293 2.04 1.54 1.20 1.08 0.55 0.40 16.41
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Table 5

Average Potential Consumptive Use for Crops Grown
on Harney Peak Ranch under Murphy Ditch (1950-2004)

Irrigated Percent of Potential CU
Acreage Total (acre-ft/ac)
Alfalfa 258 70 2.74
Pasture Grass 110 30 2.40
Weighted Average 368 2.64
Table 6

Summary of Potential Crop Consumptive Use and
Irrigation Water Requirement (acre-feet)
(Average over the Period 1950 — 2004)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total

Potential

Sonsumptive 0 0 0 20 | 122 ] 197 ] 254 | 219 | 121 39 0 0| 972
se

Effective
Precipitation 0 0 0 7 54 68 54 40 26 11 0 0| 260
Irrigation
Water 0 0 0 13 68 | 129 | 200 [ 179 96 28 0 0] 713

Requirement

II1.3.5 Murphy Ditch Water Supply to Harney Peak Ranch

This Section of the Engineering Report summarizes an analysis of historical diversion records for the
Murphy Ditch, discusses problems with historical diversion data, summarizes discussions with
several water users and water managers familiar with ditch operations, examines upstream
hydrologic conditions, and describes adjustments that were made to provide better estimates of

historical water supplies to the Harney Peak Ranch.

I11.3.5.1 Historical Diversion Records

The amount of water diverted by ditches from Rapid Creek has periodically been recorded over time
by the State, the Conservancy District, the Bureau of Reclamation and possibly others. The purpose
of measuring diversion amounts has been twofold: to assist the State in administration of natural

flows in Rapid Creek according to the prior appropriation system, and to assist the State,
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Conservancy District, and Bureau of Reclamation in management and operation Pactola Reservoir
and storage water releases that provide supplemental water supplies to Conservancy District

members.

Strict water rights administration of natural flows on Rapid Creek according to the prior
appropriation system on Rapid Creek has not historically occurred. This has largely been due to the
high level of historical cooperation among ditches and to some degree, the ability for many water
right owners to receive contracted storage water. As opposed to many circumstances in an over
appropriated stream system, water users on Rapid Creek have historically been willing to share in
times of shortages. Contracted storage releases have further eased the situation in times of reduced

natural flow levels.

The intra- and inter-ditch cooperation has allowed considerable flexibility in use of limited supplies
from Rapid Creek for irrigation. This resulted in a reduced need for measurement of diversion
amounts. It is our opinion this is reflected in the diversion records by a lack of information for many
past years. Furthermore, we believe that when available, the records are of questionable accuracy.
It is our opinion that historical records must be carefully viewed as an approximation of the actual
supply realized from the water rights, and if necessary, adjustments should be made to develop better

estimates of actual irrigation water supplies.

Monthly diversion records were obtained for the Murphy Ditch from previous engineering reports
that addressed water right transfers from other properties and from several documents developed by
the U.S. Bureau of Reclamation in relation to operation of Pactola Reservoir. These records
generally cover the period from 1946 through about 1994, although there are several years during
this period when data are not available. It should be noted that transfers by Rapid City of portions of
the Murphy Ditch water right also affect the amount of water carried by and recorded for the Ditch
starting in the early 1990s.

Records of historical monthly diversions by the Murphy Ditch are presented in Table 7. As shown,
historical diversions for the Murphy Ditch averaged approximately 2,951 acre-feet per year from
1946 through 1988 (prior to the Rapid City transfers).

© Leonard Rice Engineers, Inc. Date: 9/21/2005 — 1165RVS02
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Table 7
Historical Diversions Records for Murphy Ditch (acre-feet)
YEAR APR MAY JUN JUL AUG SEP OCT ANNUAL
1946 994 614 404
1947 421 547 517 730 1560 687
1948 6 513 522 348 999 826 654
1949 185 480 425 1130 876 220
1950 34 1020 1150 798 673 300
1951 314 902 470 297 803 84 51
1952 101 998 393 5565 1140 660 1
1953 236 888 1030 1100
1954 477 960 904 770
1955
1956 322 858 720 450 376
1957 126 0 206 716 334
1958 686 648 438 542 558
1959 620 | 450 614 778 436
1960
1961
1962
1963 298 288 768 718 240
1964 378 135 516 814 360
1965 171 250 510 796 630
1966 282 588 686 214 120
1967 40 0 147 304 120
1968 210 96 242 606 130
1969
1970 229 294 307 93
1971 180 230 294 306 116
1972 176 80 52 600 215
1973 96 310 552 510 240
1974 744 900 960 904 752
1975 366 98 520 968 960
1976 328 392 440 620 608
1977 196 514 592 668 342
1978 30 180 440 460 632
1979 328 708 498 368 460
1980 430 | 600 820 520 300
1981
1982
1983
1984 220 110 580 636 600
1985 640 240 520 4380
1986
1987
1988
1989 550 600 540 480 400
1990
1991
1992
1993
1994 220 540 550 600 280
Avg 46-88 140 348 403 533 690 506 331 2951

Notes 1946-1950
1951-1952

1953-1985
1986-2004

Daniel Driscoll, USGS, 1993, Section B

No data available

"USDI Definite Plan Report - Rapid Valley Unit" Bureau of Reclamation
"WRIR 97-4288 - Streamflow Characteristics for Black Hills of South Dakota" Lisa Miller and

Page 24

"Status of Water Use on Rapid Creek" John Hamak, DWNR, SD, December, 1980, App. IV
Water Master Letter to Bruce Laymon (Bureau of Reclamation)

Table 8 shows the average daily diversion rate for each month of the irrigation season implied from

the volumetric amounts shown in Table 7. The bottom of Table 8 shows the average daily diversion

rate for each month as a percentage of the senior water right in the ditch (17.0 cfs). Records indicate

© Leonard Rice Engineers, Inc.
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average daily diversion rates during the irrigation season ranged from a low 0f2.36 cfs in the month
of April to a high of only 10.95 cfs during the month of August. The data suggest there are very few
instances when the ditch diverted the full amount of its senior right, i.e., 17.0 cfs.

Table 8
Historical Diversions Records for Murphy Ditch (cfs)

YEAR APR MAY JUN JUL AUG SEP OCT ANNUAL
1946 16.17 10.32 6.57
1947 6.85 9.19 8.41 11.87 26.22 1T
1948 0.10 8.34 8.77 5.66 16.26 13.88 10.64
1949 3.01 8.07 6.91 18.38 14.72 3.58
1950 0.55 17.14 18.70 12.98 11.31 4.88
1951 5.28 14.67 7.90 4.83 13.06 1.41 0.83
1952 1.70 16.23 6.60 9.03 18.54 11.09 0.02
1953 3.97 14.44 16.75 18.49
1954 8.02 15.61 14.70 12.94
1955
1956 5.24 14.42 1171 7.32 6.32
1957 2.05 0.00 3.35 11.64 5.61
1958 11.16 10.89 7142 8.81 9.38
1959 10.08 7.56 9.99 12.65 7.33
1960
1961
1962
1963 4.85 4.84 12.49 11.68 4.03
1964 6.15 2.27 8.39 13.24 6.05
1965 2.78 4.20 8.29 12.95 10.59
1966 4.59 9.88 11.16 3.48 2.02
1967 0.65 0.00 2.39 4.94 2.02
1968 3.42 1.61 3.94 9.86 218
1969
1970 3.85 4.78 4.99 1.56
1971 2.93 3.87 4.78 4.98 1.95
1972 2.86 1.01 0.85 9.76 3.61
1973 1.56 5.21 8.98 8.29 4.03
1974 12.10 15.12 15.61 14.70 12.64
1975 5.95 1.65 8.46 15.74 16.13
1976 5.33 6.59 7.186 10.08 10.22
1977 3.19 8.64 9.63 10.86 5.75
1978 0.49 3.02 7.16 7.48 10.62
1979 5.33 11.90 8.10 5.98 7.73
1980 6.99 10.08 13.34 8.46 5.04
1981
1982
1983
1984 3.58 1.85 9.43 10.34 10.08
1985 10.41 4.03 8.46 7.81 0.00
1986
1987
1988
1989 8.94 10.08 8.78 7.81 6.72
1990
1991
1992
1993
1994 3.58 9.07 8.94 9.76 4.71

Average 2.36 5.80 6.71 8.69 10.95 8.38 5.38 6.90
% Full 17.0 14% 34% 39% 51% 64% 49% 32% 41%

Notes 1946-1950 "USDI Definite Plan Report - Rapid Valley Unit" Bureau of Reclamation
1951-1952 "WRIR 97-4288 - Streamflow Characteristics for Black Hills of South Dakota" Lisa Miller and
Daniel Driscoll, USGS, 1993, Section B
1953-1985 "Status of Water Use on Rapid Creek" John Hamak, DWNR, SD, December, 1980, App. IV
1986-2004 Water Master Letter to Bruce Laymon (Bureau of Reclamation)
No data available
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II1.3.5.2 Discussions with Water Users and Water Managers

To further investigate the issue of historical diversions by the Murphy Ditch, we have had
discussions with several people very familiar with operations of the Murphy Ditch, including Mr.
Steve Murphy (Ditch Rider and 6™ generation property owner/farmer under the Murphy Ditch), Mr.
David Lamb (owner of Harney Peak Ranch), Mr. Duane Scott (former Rapid Creek Water Master),
and Mr, Kevin Hamm (current Rapid Creek Water Master). We have also contacted the Bureau of
Reclamation and discussed operations and accounting associated with Pactola Reservoir with Mr.

Curt Anderson.

Mr. Murphy, who is responsible for ditch maintenance and helping with water deliveries to
individual farms under the ditch, indicated that the Murphy Ditch, despite the diversion records
shown in Tables 6 and 7 typically diverts its full senior priority amount of 17.0 cfs during most of
the irrigation season. At times Mr. Murphy has reduced diversions from Rapid Creek if there is
substantial drainage water entering the ditch below the headgate, although this is reportedly
uncommon. Mr. Murphy stated his belief that the ditch historically and regularly ran bank full during
most of the irrigation season, and historically carried its full permit amount (17.0 cfs) 95 percent of

the time. In more recent years, this has been reduced because of the Rapid City transfers.

Mr. Dave Lamb also reported that the Ranch water deliveries from the Murphy Ditch are very
consistent with pro-rata interest in the full 17.0 cfs water right: the Ranch is entitled to receive
approximately 5.5 cfs of delivery out of the 17.0 cfs senior water right, and that 5.5 cfs is typically
delivered to the Ranch during irrigation months (Appendix C). Mr. Lamb also noted that he would
not be able to achieve his reported high alfalfa and pasture crop yields without receiving his full pro-
rata entitlement under the Murphy Ditch. Mr. Murphy confirmed that irrigation on the Harney Peak
Ranch is the most intensive use of Murphy Ditch water and occurs very regularly throughout the
irrigation season. Mr. Murphy also confirmed that water deliveries to the Ranch are regularly about

5.0 cfs throughout the irrigation season.

Both Mr. Murphy and Mr. Lamb confirmed that measurements of the ditch are not made every day
and they expressed doubt with regard to the accuracy of the historical records. Mr. Murphy believed
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that the amount of water that the Murphy Ditch was historically entitled to divert was never less than
17.0 cfs unless natural flows above Pactola Reservoir were very low, perhaps 3 to 4 cfs (natural
inflows to Pactola Reservoir are discussed below). Mr. Murphy stated that more recent operations of
the Ditch involve receiving computations of natural flows conditions on Rapid Creek above Pactola
Reservoir from either the Bureau of Reclamation or Rapid City. This information has apparently
been provided to Mr. Murphy each Monday, and determines the allowable diversion rate through the
Murphy Ditch for the following week.

Mr. Scott stated that he believes the Murphy Ditch historically diverted an average of approximately
12 cfs between April and November of each year. This estimate includes lower diversion rates

during the early (April) part of the irrigation season and in the early fall months.

Mr. Hamm, who became Water Master on Rapid Creek this past year, told us the Murphy Ditch was
recently shut down due to low computed natural flows (August, 2005). He also provided
information indicating the Murphy Ditch diversions during the 2005 irrigation season have averaged
approximately 7.0 cfs. Although 2005 has been a relatively dry year, the Murphy Ditch has been
able to divert roughly 53.8% of the remainder of the 1878 Murphy Ditch water right priority
(approximately 4.0 cfs has been transferred to Rapid City).

I11.3.5.3 Upstream Hydrology
It is our understanding from discussions with Mr. Curt Anderson (Bureau of Reclamation) and Mr.
Murphy that a computation of natural inflows above Pactola Reservoir in large part determines the
supply that will be available for diversion at the Murphy Ditch. This computation includes
consideration of inflows from tributaries and flow regulation and evaporation resulting from
upstrcam storage (Appendix E). Mr. Anderson provided copies of spreadsheet computations for
several recent dry years. While the computations are not made for the entire irrigation season, during
drier periods it appears that computed natural flows occasionally may drop below 5 cfs during the
mid-summer months. This suggests the Murphy Ditch may be shut down during these periods,
although these computations do not account for potential gains below Pactola from natural drainage

and irrigation return flows.
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We have reviewed several studies conducted by the U.S. Geological Survey and others that
characterize the flow regime of Rapid Creek from its headwaters to the confluence with Cheyenne
River. Several of these studies examined the issue of gains and losses along Rapid Creek as it flows

from the canyon below Pactola Reservoir, through Rapid City, and across agricultural areas.

We have also reviewed stream gage records of the U.S. Geological Survey for several measurement
points along Rapid Creek (Figure 7). Appendix F summarizes percentile flows for seven of these
gages. It should be noted that all of these gages reflect some level of upstream regulation and water
use, including releases of contract water from Deerfield and/or Pactola Reservoirs. The upper-most
of these gages, located above Pactola Reservoir, is one of the monitoring points used in calculations

of natural flow conditions below Pactola Reservoir.

I11.3.5.4 Adjustments and Summary of Water Supply for Historical Use Analysis
Historical diversion records for the Murphy Ditch have been adjusted to estimate historical water
supplies available for irrigation on the Harney Peak Ranch. This adjustment has been made based on
the following information:

¢ Communications with Mr. Steve Murphy regarding typical flow rates in the Murphy Ditch

during the irrigation season. Mr. Murphy indicated that the river conditions rarely such that
the Murphy Ditch cannot divert its full water right amount.

e Communications with Mr. Dave Lamb regarding typical delivery rates from the Murphy
Ditch. Mr. Lamb indicated that he believes he receives his appropriate proportionate share of
the full water right amount for the Murphy Ditch, and that his delivery rate indicates much
higher diversion rates at the headgate of the Murphy as compared to historical records.

e Review of historical diversion records, which indicate that the ditches typically divert much
less than they are entitled under their rights.

e Review of U.S. Geological Survey records of streamflows at several upstream gages, which
indicate flows available for diversion during much of the irrigation season.

¢ Review of historical irrigation practices on the Harney Peak Ranch, and information
concerning crop vields, which suggest much greater water supplies than are indicated by
historical diversion records.
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e Review of natural flow computations provided by the Bureau of Reclamation, and statements
from Mr. Murphy, Mr. Scott and Mr. Hamm regarding the use of natural flows in the
determination of Murphy Ditch divertable supply.

e Comments from Mr. Dave Lamb and Mr. Steve Murphy concerning drainage waters into the
Murphy Ditch from small tributaries and upper irrigated fields that effectively increase the
water supply to users in the ditch (it was also noted that this situation may, at times, require
curtailment of diversions at the river headgate).

e Qualitative comments by Mr. Steve Murphy, Mr. Dave Lamb, Mr. Duane Scott and Mr.
Kevin Hamm concerning the strictness of water rights administration on Rapid Creek, and
implications as to the accuracy of diversion records.

e Recent (2005) diversion information provided by Mr. Kevin Hamm for the Murphy Ditch.

Historical water supply to the Ranch was estimated by starting with actual historical diversion
records for the Murphy Ditch. Average monthly volumes were then determined for each month from
April through October. An average daily flow rate (cfs) was determined from the average monthly
volume, and a ratio computed by comparing the average daily flow rate to the full water right of 1 7.0
cfs. Average recorded diversions were then scaled upward by a maximum of 50 percent (Table 9 ).
This process resulted in an average annual adjusted diversion amount for the Murphy Ditch of 4,427
acre-feet. The resulting average diversion rate during the irrigation season is 10.41 cfs, which is still
only about 61 percent of the full permit amount of the Murphy Ditch 1878 priority, but more

consistent with information developed from water users and water managers.

Table 9
Adjustments to Historical Diversion Records for Murphy Ditch

Apr | May Jun Jul Aug Sep Oct | Annual
Average (1946-1988) (af) | 140 348 403 533 690 506 331 2951
Avg. Div Rate (cfs) | 236 | 5.67| 677 8.66| 11.22 8.51 5.38 6.94
Percent of Full | 14% | 33% | 40% | 51% | 66% | 50% | 32%

Factor Applied | 0.50 | =& > 2> > 2> 2>
Adjusted (af) | 211 523 604 799 | 1035 759 497 4427
Resulting Avg. Div Rate (cfs) | 3.54 8.50 | 10.15| 13.00 | 16.83 | 12.76 8.07 10.41
Max Rate Observed (cfs) | 5.28 | 16.23 [ 17.14 | 18.70 | 18.54 | 26.22 | 11.17
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Historical flows in Rapid Creek as measured at the U.S. Geological Survey gage above Pactola
Reservoir were next used to develop an estimated historical time series of Murphy Ditch diversions.

Monthly streamflows during the study period were evaluated to characterize each month as either

““wet”, “dry” or “average” based on the monthly volumetric flow deviations from monthly averages

over the period. This process was intended to capture the year-to-year and month-to-month
variability in diversion amounts resulting from differences in hydrologic conditions. Detailed results

of this process are provided in Appendix G.

II1.3.5.5 Estimated Historical Water Supply

Table 10 shows estimated historical water supply available to the Harney Peak Ranch from
diversions through the Murphy Ditch. The values in Table 10 reflect 1) a 33.4 percent pro-rata
ownership interest in all diversions through the Ditch, and 2) a reduction of total headgate diversions

by 11 percent to account for seepage losses from the ditch prior to reaching the Ranch (Wright Water

- Engineers, 1990). Estimated water deliveries to the Ranch averaged 1,303 acre-feet per year.

IIL.3.6 Irrigation Practices and Efficiencies

Irrigation water application efficiencies were estimated by considering the following:

Water application techniques and facilities;
Slope of the irrigated lands;

Soil types on irrigated lands;

Water conveyance and control systems;
Tailwater collection systems;

Crop distributions; and

Irrigation management.

Water delivery systems to and within the Ranch consist of ditches and pipe systems. Water
application to fields uses pipes to help manage flow rates across fields. Fields on portions of the
Ranch are laid out such that tailwater from one field is available to irrigate lower fields. Slopes on
the Ranch generally range from 0.5 to 1 percent, and irrigated fields are typically laid out to
minimize cross slope, which reduces the amount of tailwater. Tailwater pits have been constructed

in some areas to collect tailwater at the end of furrows.
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Table 10
Estimated Historical Water Deliveries to Harney Peak Ranch (af)
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total
1950 0 0 0 63| 155] 79| 237 307] 225 147 0 o] 131§
1951 0 0 0 63| 155] 179 237] =07] 225|147 0 o] 1315
1952 0 0 0 63 233] 179l 23] sor]  225] 147 0 ol 1302
1953 0 0 0 63] 155] 179] 237] 307] 225] 147 0 o 1315
1954 0 0 0 63] 155] 179] 237 307] 225 74 0 of 1241
1955 0 0 0 63] 155] 179] 237] a307] 225] 147 0 ol 1315
1956 0 0 0 63] 155] 179] 237] 3er] 113] 147 0 ol 1202
1957 0 0 0 63| 155] 179] 23r| ao7] 225] 147 0 ol 1315
1958 0 0 0 63| 155] 170} 237] 307] 225] 147 0 o] 1315
1959 0 0 0 63| 155] 179] 23r] zo7] 225 147 0 o] 1315
1960) 0 o 0 63| 185] 179]  119] 154] 113 147 0 0 930
1961 0 0 0 31 78 0] 119] 154 113 74 0 0 657||
1962 [} 0 0 31l 1s8] 70| 237] @07] 225|147 0 o] 1283
1963 0 0 0 63] 155] 2e9] 23] sor] 208] 147 0 of 1404
1964 0 0 0 63| 155 79| 237] 307] 225] 147 0 of 1318
1965 0 0 0 63] 2331 260 310] 310l 300] 221 0 o[ 1707]
1966 0 0 0 63] 155] 179] 237] 307] 225) 147 0 o] 1315
1967 0 0 0 63| 155] 179] 31| 307l 225] 147 0 ol 1388
1968 0 0 0 63| 155] 179] 237| 307 225] 147 0 o]l 1315
1960 0 o 0 63| 155] 179] 237 307|225 147 0 o] 1315
1970 0 0 0 63| 155] 179] 237( 307] 225 147 0 ol 1315
1971 0 0 0 ga|l 155] 179] 237f 307] 225|221 0 o] 1419
1972 0 0 0 63] 155] 179] 237] zort 225 147 0 of 1315
1973 0 0 of e3] 18] 1ve] 237] @o07]  225] 147 0 o] 1318]f
1974 0 0 [ 63 155 179l 119] 1s54] 113 147 0 0 930t
1975 0 0 0 63] 155] 179] 237] 1s4] 225] 147 0 of 1181
1976 0 0 0 63) 155] 179l 237 307 225 147 9 o] 1315|
1977 0 0 0 63] 155] 179} 237] 307] 225 147 0 o] 1315
1978 0 0 0 63] 233] 179] 237 307 225] 147 0 o] 1392]
1979 0 0 0 63| 155] 179] =237] 307] 225] 147 0 ol 1315}
1980 0 0 0 63| 155] 179] 118] 154 225] 147 0 o 1042
1981 0 0 ol 3] 1s5] 178] 237 307 225] 147 0 ol 1283
1982 0 0 0 63| 155] 17| 310] 310  300] 147 0 o] 1466
1983 0 0 0 63| 155] 179] 237] 307] 225] 147 [ ol 1315
1984 0 0 0 63] 155] 179] 237] so7| 225] 147 0 of 1315
1985 0 0 [ 63| 155] 179l 119] 307 225] 147 0 ol 1198
1986 0 0 0 63l 155] 179] 237] 307] 225|221 [ o 13|
1987 0 0 0 63| 155 179] 119] 307] 225] 147 0 o] 1196
1988 0 0 0 63| 1551 179] 237] 307 113] 147 0 o| 1202
1989 0 0 0 63| 155) 79| 2371 154] 225] 147 0 of 1181
1990 0 0 0 63| 155] 179] =23ari  1s4] 113 74 0 0 974]
1991 0 0 0 63| 155] 179] 2371 s07] 225 147 0 of 1315]
1992 0 0 0 63| 155] 179| 237] 307] 225] 147 0 ol 1315
1993 0 0 0 63| 155] 269 237] a07] 225] 147 0 o] " 1404
1594 0 0 0 63] 155] 179 237 =o7] 228] 147 0 o] 1318
1995 0 0 [ 63| 233] 269] 310] sor] 225 147 0 o] 1558
1996 0 0 0 94| 155 269] 237] 307] 225] 221 0 o] 1509
1997 0 [ 0 94 233] 269] 310] 310] 300] =221 0 of 173g]
1998 0 0 0 94| 155] 268l 310] 310] 300] 221 0 of  1es0|f
1999 0 o] o 94 155] 2e9] 310] 310 300] 22t 0 o] 1e6o0ft
2000 0 0 0 63] 155] 179] 237] 307{ 225 147 0 o] 1319
2001 0 0 0 63 1ss] 179] 237 s07] 225 147 0 ol 1315
2002 0 0 0 63] 155] 179] 237 307{ 225| 147 0 ol 1315
2003 0 0 0 63] 155] 179 237] 307[ 225 147 0 o 1315
2004 0 0 0 63] 155] 78] 119] ts4] 113] 147 0 0 930]
Average 0 0 of e4] 181 191 a31] 28] 218] 153 0 o[ 1303
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Pumps located throughout the Ranch used to deliver the tailwater for irrigation. As previously
discussed, the Ranch’s internal storage and transfer system of lagoons and channels is used to collect
water which can then be used and reused in various ways. This ability to use and reuse irrigation
water on the Ranch improves application efficiencies that would otherwise be achievable (Colorado
State University, 1998). For purposes of estimating historical consumptive use and depletions, a

maximum application efficiency of 65 percent has been used for all areas of the Ranch.

II1.3.7 Soil Properties and Soil Moisture Reservoir

In evaluating historical consumptive use of irrigation water, it is important to consider soil properties
and the ability of the soil to act as a reservoir. The soil moisture reservoir is the amount of water that
is stored in soils and that is available for use by plants, and the size of this reservoir is a function of
the capacity of the soil to hold water. At times when direct application of irrigation of water is
insufficient to meet crop needs, this reservoir may be drawn from to help supply the crops.
Similarly, when excess water is applied, the soil profile may be filled up to the soil moisture holding
capacity. The capacity of the soil to hold water is dependent on the type of soil and the crop types
that are present. Specifically, soil moisture capacity and the size of the soil moisture reservoir are a
function of the rooting depths of different crops that are present. For this analysis, rooting depths
taken from the Soil Conservation Service and other published reports were used with crop
distribution information to calculate a weighted rooting depth for Ranch lands (Wright Water
Engineers, 1990, 1992). The calculated soil moisture capacity for irrigated lands on the Ranch is

approximately 0.80 feet.

IT1.3.8 Return Flows
Return flows are that portion of the irrigation water supply that returns to Rapid Creek. Of this

water, a portion runs off fields and may directly re-enter Rapid Creek or other surface channels. The

remainder seeps into the ground below the crop root zone and returns to Rapid Creek over a period

“of time,

Tailwater, as a percent of farm losses was estimated to be 50 percent of deliveries to the Ranch.
Furthermore, it was estimated that the tailwater returns accrue to Rapid Creek in the same month in

which diversions occurred and water was applied on the Ranch. The remaining 50 percent of return
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flows was estimated to occur via groundwater. The timing of these groundwater returns was
estimated using data on soil properties, the locations of the irrigated lands relative to Rapid Creek,

and an analytical methodology known as the Glover technique (Glover, 1960).

111.4 Conclusions of Depletion Analysis

¢ Deliveries of water to the Harney Peak Ranch under the 1878 water right of the Murphy

Ditch averaged 1,303 acre-feet from 1950 through 2004,

e Consumptive use by crops resulting from irrigation on the Harney Peak Ranch under the

Murphy Ditch averaged 703 acre-feet from 1950 through 2004,

e Farm return flow (from both tailwater delayed groundwater) that historically accrued to

Rapid Creek averaged 600 acre-feet per year from 1950 through 2004.

e Depletions associated with use of water from the Murphy Ditch on the Harney Peak Ranch
averaged 703 acre-feet per year. Over the long-term, the average depletion is the same as the
calculated historical consumptive use, i.e., 703 acre -feet per year. The timing of the

depletion, however, differs from that of the consumptive use because of the lagged nature of

groundwater return flows,

Table 11

Engineering Report
Transfer of Lamb Property Water Rights — Murphy Ditch 1878 Priority
Page 34

Harney Peak Ranch Historical Farm Depletion Analysis — Murphy Ditch

(Average over the Period 1950 — 2004)

Jan Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec Taotal
Diversions™ 0 0 0| 72| 181 | 214 | 260 | 320} 245 | 172 | © 0 1464
Ranch Deliveries® 0 0 0| 64| 161 | 191 | 231 | 285 | 218 | 153 | © 0 1303
Consumptive Use 0 0 0 13 69 | 126 | 197 | 175 96 28 0 0 703
Return Flows 8 6 6| 36| 71| 76| 81| 98| 92| 91| 23| 12 600
Depletions® -8 -6 6| 28| 9 | 114 | 150 | 187 | 126 | 61 |23 | -12 703

Notes 1. Estimated based on historical diversion records and adjustment as previously discussed. Reflects Ranch

interest of 33.4 percent of Murphy Ditch diversions
2. Reflects estimated ditch loss of 11 percent,
3. Negative values indicate net accretion to stream.
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IV. TRANSFERRABLE AMOUNT OF WATER RIGHT

IV.1 Future Use of Murphy Ditch Water Right by Rapid Valley Sanitary District

If acquired by the District, 33.4 percent of the 1878 Murphy Ditch water right would be transferred
from the Murphy Ditch to an alternate point of diversion. The alternate point of diversion would be
at a new water treatment facility located as shown in Figure 8. As a result of this transfer, the
District’s acquired interest in the Murphy Ditch would no longer be diverted for irrigation purposes

on Harney Peak Ranch.

1V.1.1 District Water Use

Water use by the District follows seasonal patterns typical of municipal systems (Table 12). Water
use during the months of July, August and September is typically higher than other months of the
year because of increased landscape irrigation. During these periods, we have estimated that indoor
uses and outdoor irrigation are in approximately equal proportions. Furthermore, we have estimated
that 5 percent of indoor use is consumptively used, i.e., 95 percent of indoor water use returns to
Rapid Creek via waste water treatment systems. In addition, we estimate that 80 percent of outdoor
water use (lawn and other irrigation) is consumed, i.e., 20 percent of outdoor water use returns to

Rapid Creek via subsurface drainage pathways.

Table 12
Average RVSD Monthly Water Use Pattern
Jan Feb | Mar| Apr | May| Jun Jul Aug Sep Oct Nov Dec Total

Total 6.0% 6.0% 6.0% 6.0% 7.09% 10.0% 12.0% 14.0% 12.0% 9.0% 6.09% 6.0% 100.0%
Indoor 6.0% 6.09% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0%] 72.0%
Outdoor 0.0°% 0.09%d 0.0% 0.09%d 1.0% 4.0% 6.0%  8.0% 6.0% 3.0% 0.0% 0.0% 28.0%
Depletion % sd sl sd  sud 1ed  asd  ased  ased  azd s0d  sd s 26%
Return % o o, 0 o, 0, [ 0 0 o, 0 ) 0, [

95%] 95% 95% 95% 84% 65% 58% 52% 58% T0YH 95%4 95% 74%
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Table 12 also shows the depletion and return percentages associated with total water use by the
District. These percentages have been calculated by considering 1) the percentage of indoor and
outdoor use for each month, and 2) a 5 percent and 80 percent consumptive factor for indoor and
outdoor uses, respectively. We estimate that water uses by the District are on average 26 percent
consumptive. The remaining 74 percent of water use by the District returns to Rapid Creek via waste

water treatment facilities or subsurface drainage.

Consumptive water uses by the District are highest during the summer months due to outdoor
irrigation. As a percentage of water availability, the consumptive percentage is highest in the month
of August (48 percent of water deliveries); this coincides with the highest period of outdoor uses.
Note that during all months, consumptive percentages for water use by the District are lower than the
consumption rates that historically occurred when the Murphy Ditch rights were used for agricultural

irrigation (approximately 65 percent).

IV.1.2 District’s Use of Murphy Ditch Right

In order to protect other water rights on Rapid Creek, it may be appropriate to limit the rate and

amount that the District may use the Murphy Ditch right when transferred to another location.

IV.1.2.1 Diversion Season

Water may be diverted under the Murphy Ditch 1878 priority only during the historical irrigation
season. This period is generally from April 15™ through November 30", The permit for the 1878
priority of the Murphy Ditch allows diversions from April 15" through November 30™,

IV.1.2.2 Maximum Rate of Diversion

The maximum rate of diversion should not exceed the District’s prorata interest in the water right. In
addition, this amount must be reduced to account for ditch losses that will continue to occur — this
will protect remaining shareholders in the ditches from an increased burden on bearing losses. Ditch
losses must be “left in the ditch.” The calculated maximum allowable diversion rate for the Murphy

Ditch is shown in Table 13.
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Table 13
Maximum Diversion Rate of Transferred Right
Ditch Water District Ditch Allowable
Right Interest Loss Diversion Rate
Murphy Ditch | 17.0 cfs 33.4% 11.0% 5.05 cfs

1V.1.2.3 Seasonal Diversion Rate Limits

The seasonal rate of diversion under the District’s interest in the Murphy Ditch should be limited to
the District’s prorata interest in instantaneous rate at which the ditch is diverting water, less the

appropriate reduction to account for ditch loss that is left in the ditch.

IV.1.2.4 Volumetric Diversion Limits

The running 10-year average volumetric amount of water diverted should not exceed the historical
long term volume of water diverted. The District’s interest in the long-term average diversions of
the Murphy Ditch is shown in Table 14 (the values shown reflect reduction from headgate diversions
to account for ditch losses).
Table 14
Volumetric Limit on Long-Term Average Diversions

Apr [May| Jun | Jul | Aug | Sep | Oct | Total
Murphy Ditch 64 | 161 | 191 | 231 | 285 | 218 { 153 1303

The District will be responsible for monitoring monthly and annual volumetric diversions under the
Murphy Ditch right, determining the running 10-year average, and making appropriate reporting to
the State.

1V.1.2.5 Depletion Limits

As noted previously in this Report, the portion of water used by the District that is consumed varies
by month and ranges from a low of 5 percent during the winter months to a high of approximately 48
percent during the month of August. Because District water use is less depletive than occurred
historically under agricultural uses, no depletion limit on the future use of the water right is required

if the District will already be limited to a volumetric diversion limit.
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IV.1.2.6 Other Terms and Conditions

In addition to the limits discussed above, lands historically irrigated on Harney Peak Ranch by the
transferred Murphy Ditch water right must be removed from irrigation to ensure that agricultural
depletions cease as the water begins to be used by the District. Such a condition, commonly referred
to as “dry-up” of the irrigated lands, prevents an expansion of the use of the water right over

historical conditions and will protect other vested water right owners on Rapid Creek.

IV.1.2.7 Interim Water Use by the Ranch Following Transfer Proceedings

As negotiations between Harney Peak Ranch and the District have progressed, Mr. David Lamb has
expressed interest in continuing to use a portion of the 1878 priority Murphy Ditch water right for a
period of 12 years (from 2006 through 2017). As contemplated, this would be accomplished
following the sale through a leaseback schedule that declines from roughly 50 percent use of the
water right in 2006 to zero use on the Ranch in 2017.

It is our opinion that a partial leaseback arrangement with Mr. Lamb can be accomplished and still be
protective of other water users on Rapid Creek so long as appropriate measurement and accounting is
performed by the District. Such an arrangement must include measurement of deliveries under the
Murphy right at both delivery points (Ranch and District intake). Diversion flow rate and volumetric
diversion limits discussed above would then apply to the combined diversions by both the Ranch and

the District.
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Rapid Yalley Water Company, Inc.
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1878 PRIORITY DATE

Land

Parcel Legal

Number : - Description

1 NE1/4 SW1/4 - 89-T1N-RSE 20
SE1/4 SW1/4 S9-T1N-RSE 25

2 NW1/4 SE1/4 S9-T1N-R8E 29
SW1/4 SEi/4 S9-T1N-RSE 35

3 - SW1/4 SW1/4 S10-T1N-RSE 25
NW1l/4 NW1/4 S15~-T1N-RSE 31
SW1/4 NW1/4 S15-T1N-R8E 38
NW1/4 SW1/4 S15-T1N-R8E 30
SE1/4 NW1/4 S15~T1N-RSE 32
NEl/4 SWl/4 S15-T1N-RSE 31
SW1/4 NE1/4 $15~T1N-R8E 38
NW1/4 SE1/4 S15-T1N-R8E 29
SEl/4 NE1/4 S15-T1N-R8E 25
NE1/4 SE1/4 S15-T1N-RSE 38
SW1l/4 SW1/4 _ S15~T1N~R8E 1
SE1/4 SW1/4 ' S15-T1N-R8E 11
SW1/4 SE1/4 S15-T1N-RSE : 24
SE1/4 SE1/4 S15-T1N~RSE 15

5 . SWl/4 NW1/4 S14-T1N~RSE 5

6 SW1/4 NW1/4 S14-T1N-RSE 32

7 SE1/4 NW1/4 . S14-T1N-RSE 6
NE1/4 SW1/4 S14-T1N-R8E 4 -

8 SE1/4 NW1/4 S14-T1N-R8E 3
NE1/4 SW1/4 . : S14-T1N-RSE 2

9 SE1/4 NW1/4 S14-T1N-R8E 3
NEl/4 SW1/4 S14-T1N-RSE 2 .

- 10 ' NW1/4 SE1/4 S14-T1N-RSE . 28
SW1/4 SE1/4 S14-T1N-RSE 31
SEl/4 SE1L/4 S14-T1N-R8E 32
NE1/4 SE1/4 _ S14~T1N-RSFE 3
SW1/4 SW1/4 S13-T1N-R8E : 27

S 1 SE1/4 SW1/4 S513-T1N-RSE 2
12 . SWi1/4 SE1/4 o S13-T1N-R8E ‘ 5



ref

13

14

15

16

17

18

19

104 ACRES OF THE TOTAL 142 ACRES

NE1/4
SE1/4
NW1/4
SW1/4

NW1/4

28 ACRES OF THE TOTAL 56

NE1/4
SE1/4

NW1/4
SW1/4

NE1/4
SE1/4
NEl/4
SW1/4
NW1/4
SW1/4
SE1/4
NE1/4

. NE1/4

SE1/4
NE1/4

SW1/4
NW1/4

NW1/4
NW1/4
NE1/4
NE1/4

NE1/ 4-

NE1/4
NE1/4

NW1/4
NW1/4

NW1 /4
NW1/4
SW1/4
NE1/4
SE1/4
SE1/4
NEL/4
SE1l/4

SW1/4
SW1 /4"
NW1/4

SE1/4
NE1/4

1893 PRIORITY DATE

20

21

22

SE1/4

'NE1/4

NW1/4
SW1/4
NE1/4
SE1/4

“NW1/4

NE1/4

SW1/4
NW1/4

SE1/4"

NE1/4

SW1/4

SW1/4

SWi/4
SW1/4
NW1/4
NW1/4

SE1/4
NEl/4

S24-T1N-RSE
S24-T1N-RBE
S24-T1N-RBE
524-T1N-R8SE

S524—-TXN-RSE
ACRES

S24-T1IN-R8E
S24-T1N-R8E

S19-T1N-RSE
S19-T1N-R9E

S19-T1IN-ROE
S19-TIN-RSE
S519-T1N-R9E
S19-T1N-R9E
S519-T1N-RSE
S19-T1N-RSE
S19-T1N-ROE
S19-TIN-RSE

S189-T1N-ROE
S15-TIN-ROE
S30-T1N-R9E

S19-TILN—-R9E
S530-TIN-RSE

Total

S19=TIN-ROE
S30-T1N-ROE

S20-T1N-R9E
S20-T1N-ROE
S20-TIN-RSE
S20-T1N-ROE
529-T1N-ROE
S29-T1N-ROE

S20-T1IN-RSE
529-T1N-RSE

Total

36
40
32

34

31
25

12
37

s . e e s
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~ APPENDIX C
Affidavit
David Lamb‘ .



AFFIDAVIT

State of South Dakota )

)ss.

County of Pennington )

I, David S. Lamb, being duly sworn, do hereby state and affirm as follows:

1.

T am over 21 years of age and make this affidavit based upon my own personal
knowledge and belief. '

I am the sole owner of Hamney Peak Ranch and approximately 33.4 percent of the
] 8 water rlghf per-rnﬂfnr‘ f'\r ﬂ‘lP Qpﬂ!d \,7'1110" ‘7\/ ater Cr\moan\, Tﬁ(‘ 9/1(/'\ )
Murphy Ditch (“Murphy Ditch”) and dlverted into the Murphy Ditch from Rapid
Creek.

My family first arrived in Rapid Valley in 1876 and has been involved in
ranching and farming here for the 129 years since that time. Ibegan working at
Harney Peak Ranch in the late 1950s, assumed management in 1975 and became
sole owner of the lands and water rights in 1990. \

My family began expanding lumber, industrial and agricultural asset ownership in
Rapid City from about 1907. The lands of the Harney Peak Ranch, including 368
acres irrigated under the 1878 priority date, were acquired after that time.

The lands now known as Harney Peak Ranch and irrigated through Murphy Ditch
are the same lands that have been irrigated by the 33.4 percent of the 1878 water
right since that time.

I am actively involved in the management and farming of the Harney Peak Ranch,
including management of water supplies for irrigation. I'have also been involved
in the management of the Rapid Valley Water Conservancy District and several
jrrigation entities, including the Murphy Ditch.

My entitlement of water diverted through Murphy Ditch under the 1878 priority
date, based upon my ownership percentage, is approximately 5.7 cubic feet per
sccond.

I have regularly requested, reccived and applied my full entitlement of water
diverted through the Murphy Ditch, or close thereto, during the period from April
through October of each year. 1estimate that, during each irrigation scason, I
regularly received at least 4.5 to 5.7 cfs of water. At no time have I not used or
abandoned any water right.



10.

11.

12.

Diversions of water through the Murphy Ditch of the 1878 water right have becn
used for irrigation of about 368 acres under intensive cropping such as sugar beet,
cane and alfalfa production. During my tenure at Harney Peak Ranch, the 368
acres have becn irrigated primarily for alfalfa and forage production.

My family has implemented numerous improvements on Hamey Peak Ranch to
minimize transit and application losses and improve water use efficiencics. The
multiple high-capacity pumped and pipeline diversion points of Harney Peak
Ranch allow high diversions under the Murphy Ditch rotational-uses systems.

Water received on Harney Peak Ranch under the 1878 priority water right during
my employment, management and ownership has generally been sufficient to
meet intensive crop irrigation needs.

Harney Peak Ranch’s ability to fully meet irrigation water requirements is
demonstrated by the high quality crops and crop yields historically achicved on
the Ranch. Historic yields from irrigated aifalfa have averaged 3.5 to 5 tons per
acre with 7 ton yields common on newer stands.

Dated this @\day of September, 2005.

4, V7 Kk

David S. Lamb 4

Subscribed and sworn to before me this = §r—p'tday of September 2005.

(S

wllt 2 Z0DS

)~y CHARLES L. RITER ¢y Notary Public — South Dakota
[.) NOTARY PUBLIC & My Commission ExplMy£ommission Expires
% State of South Dakota '\ October 16, 2008
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 APPENDIXE

E - | CompUtation of Natural Flows — Rapid Creek

. U.S. Bureau of Reclamation



JUNT 1989

Mr. Duane Scott, Watermaster/Secretary
Rapid Valley Water Conservancy District
iural Rte. 5, Box 750

Rapid City sp 57701

Subject: Determination of Natural Flows at Deerfield and Pactola
Reserveirs {Water Supply) :

Daarpr Mr. Scott:

This letter ig in response to your request to Jim Nafziger,
Pactola Reservoir Superintendent, for an explanation of our
method of computing natural Fflews at both Deerfield and Pactola
Regervoirs. Wihen we refer to "natural fiows”™ at these reservoirs
Wwe are describing the naturally occurring stream flows in hboth
Castle and Rapid Creeks as they enter Deerfield and Pactola

Reservolirs, respectively.

in our method of determining the rate and quantity of these
fiows we utilize the principle of "net inflow" into these
reservoirs. HNet inflow into a reservoir can be computed on a
daily basis by adding the quantity of water released from the
reservoir over a 224~hour period to the change in storage in ‘the
reserveir over that same period., Thus, 1f the total release over
3 24-hour periocd was 109 acre feet and the reservoir storage
increased over that same period by 100 acre feet, the net inflow
would L2 computed as 200 acre feet (100+100). O©On the other hand,
if the total daily release was 106 acre feet and the reservoir
storage decreased over the 24-hour period by 50 acre feet, the
net inflow would be computed as 50 acre feet [100+(~-50)].

This method is employed because it allows us to utilize ‘
measurement equipment in-place at the dams and is the only method
which accounts for all inflow into the reservoirs regardless of
the source. If we Were to monitor and utilize the U.E&.
Geological survey gaging stations above Loth reservoirs to
determine inflow rates we would not be able to take into account
any inflew dirsctly into the reservoirs from sources other than
Castle and Rapid Creeks. Thus, significant snow and rainfall
runoff from the lands surrounding the reserveirs would not be °
included. Furthermore, since these gaging stations cannot be
monitored remotely ag we are able to do with the instruments at
cach of our dams, the Reservoir Supserintendent would have to



visit both stations whenever natural flow computations were
necessary. With the present schedule of water orders.thls
requirement could result in several hours of travel time every

week.

As discussed in the past, the principle of net inflow does not
take into account the gquantity of water which is lost from the
reservoir in seepage and evaporation. Understandably, these
losses in the reservoir should be significantly greater thaa
these which would be experienced in the length of stream which
cnce passed through the reservoir area.

To compaensate for the loss of water from evaporation we are now
enmploying an evaporation correction to the natural flow
computations. This correction factor is based on a review of the
23 years of evaporation data available from the U.S., Weather
Service Pactola Weather Station located at the Reservoir
Superintendent's residence. By using this data and applying it
teo both Pactola and Deerfield Reservoirs we can estimate the
average monthly evaperation from these facilities and apply this
quantity as a credit to the natural flow cocmputations. The
monthly correction will be directly dependent on the water
surface area of each reservoir at the beginning of each month.
For May 1989 we have been using a total evaporation credit for
both reservoirs of 4 cubic feet per second {¢fs) which 1is added
dzily to the net inflow computations. Fer June this figure will
increase te 6 cfs. Sespage from the reservoirs is assumed to re-
enter the streams at some location downstream from the resérvoirs
and thus is not treated as a loss. '

Natural flows required to be bypasszed to prior water right
holders during the irrigation season are computed for two
separate and distinct areas in the Pactola-Deerfield Reservoir
system., The first area, Area No. 1, ccvers only the Deerfield
watershed and takes into account all natural flows above
Deerfield Dam. Area No. 2 includes all natural flows in the
Pactola watershed exclusive of Area No. 1. Natural flow
quantities for Area No. 1 are computed at Deerfield Researvoir
with those for Area No. 2 being computed at Pactola Reservoir.
Although natural flows are determined separately for each area,
we must take into account any releases from Deerfield Reservoir
Lo eliminate the possibility of "double-counting” these releases
when the total Deerfield-Pactola natural flow is computed. The
Deerfield releases are either the result of natural flows above
the reservoir being bypassed to Pactola or reservoir storage
releases from Deerfield Dam. In both cases the Deerfield
release must be deducted from the computed net inflow at Pactola
to eliminate these storage releases and bypassed natural flows
frem the natural flow computations for Area No. 2.

To calculate the natural flews for Arsa No. 1 the Deerfield
gvaporation credit is added to the computed net inflow at that
ressrvoir. - For Aresa No. 2 the evaporation credit fer Pactola is
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added to the computed net inflow for that reservoir to cbtain the
total Pactola inflow. The Deerfield release is then subtracted
as explained above to provide the natural flows for this area.
The natural flows computed for each area are then added to obtain
the total natural flow figure for the Pactola-Deerfield system.

Following is a formula which illustrates this calculation:

Deerfield Reservoir Net Inflow' -
|- Area Neo. 1
+ Deerfield Reservoir Evapcoration Credit --

+ Pactola Reservoir Net Inflow | --
~ Deerfield Reservoir Release ;- Area No. 2
+ Pactola Reservoir Evaporation Credit ~-!
"= Total Natural Flows for Pactola-Deerfield System
{at Pactola Reservoir)

This formula takes into account all sources of inflow and the
estimated evaporation impact at both reservoirs. In addition, it
eliminates the potential for errors created by storage releasges
or natural flow bypasses at Deerfield Reservoir by treating both
reservolrs as one. This is the "pooled storage" concept agreed
to in both the Rapid City and District contracts with
Reclamation. The natural flow figure which is provided to vou by
Jim Mafziger during water order reguests is the total of both the
Deerfield and Pactola natural flows as computed by this formula.

We hope that this letter‘provides the explanaticn you require.‘
If we can be of further assistance please let us know.

Sincerely,
Richard E. Brohl

Richard E. Rrohl
Project Manager

cc: Mr. John Hatch, Chief Engineer
wWater Rights Division
- Joe Foss Bldng ' .
Pierre SD 57501 v -

bc: Regional Director
OAttn: GP~45K0

BF~-100 BF-430
BF-400 - BF-433
BF-400 Reading File . ‘

FILE: C:\OTHER\WP\LETTERS\WATER\NATFLOWS.WCD
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R Analysis of Historical Streamflow Records



USGS 06410300 RAPID CR ABOVE PACTOLA RES AT SILVER CITY, 5D

Parlod of Record 15532008
Percontilg wwwn> 50% 75% 80% 93% Avorage | No.Obs.
Apr £2 351 26 23 [E 1556
May €4 42 30] 8 64 7, 16.12]
Jun &0 35 28 21 491 1580
Jul 43 28 24 18 57.49 1812
Aug 38 27 20 17 471 1603
Sep a3 24 15 15 A0 1 1530
Oct 25 20/ 18 14 334 1612
Nov 20 35 12 10 24.7 1558
USGS 08411300 RAPID CR BELOW PACTOLA DAM 8D
Purtod of Record 19792008
Percentile ——n 50% 75% 0% 95% Average | No.Ohs.
Apr 34: 37 12 B 51 6] 1860
May B 42 20 16 91 5| 1953
Jun 84 40, 21 14 100.7 1590
Jui 70| 45 32 21 804 1530,
Aug 561 38 30] 25 618 1044
Sep 36 28 22 16 426 TEGD
Oct 25 15 13 11 281 1922
Nowv 18 13 11 8 236 1860
USGS 08412500 RAPID CR ABOVE CANYON LAKE NEAR RAPID CITY SD
- Period of Racord 19982008
Porcentiie ——-> 20% 5% 905 95% Aveorage | No.Obs.
Apr 27 12| 4 2 47.5] 1770}
May &8 36 21 15| 94 1 1829
Jun 84 41 24 38 1157 1270
Jul B3 A6 30 23 838 18294
Aug 51 36, 26 201 5812 1851
Sep 32 22 16 12 37.3 1770
Oct 16 10 & 4 23.8] 1829
Hov 13 7 4 2! 18 4] 1270
USGS 08414000 RAPID CR AY RAPID CITY 50
Pariod of Record 10422605
Parcontilg e——> 26% 75% bl 5% Average | No.Obs.
Apr 45, 20 20 15 €8 8 1850:
May 77 53 18 30 114.4 1953
Jun 80 218 38 30 439.8| 1860,
Jut 78 57 44 35 051 1684
Aug 58 45 35 24 H9.5 JO7E]
Sep 4% 34 27 24 £2.0 1860
Oct 35 26 22 18 42.8) 1953
Nov 33 26, 22 20 39.3] 1890
USG3 08418800 RAFID CR BL SEWAGE TREATMENT PL KR RAPID CITY, 5D
. Pariod of Record 18819005
Forcontile s> 50% 75% 90% 95% Avaerage | No.Obs. |
Apr Fa] 12] 6 4 239 62}
May 77 551 41 32 885 109!
Jun &1 37] 29 17 6181 120
Jul 75 58 34 32 B2 108
Aug 55 34 24 14 514 63
Sep 39 27, 24 20 41.0; 80
Oct 14 10 B 8 156 B2
Nov 201 ki) 16 15 20.7 B0
USGS 08413900 RAPID CR 8L SEWAGE TREATMENT PL NR RAPID CITY, SD
Pariod of fecord  $081.2008
POrcentitg ———> 50% 75% $0% 95% | Avgrane | No.Obs,
Apr 71 41 32 28 1008 720
May 78 47] 24 23 1418 44
Jun 73| 40 ) 23 160.2 720
Jul 89 43 28 24 104 6 744
Aug 5t 33 23 29 84.2 735
Sop 443 26 20 18 65.3) 508
Oct A0 28 20 18] 58 2 744
Nov 48 28 28 24 62.1 120
USGS 08421500 RAPIO CR NEAR FARMINGDALE 5D .
Perdodd of Recond 13582008
Porcorntile wawy S0% 5% % $8% Avoraga  No.Obs.
Apt 85 30 21 LK 8.1 1738!
May €4 18 i 3 1216 1708,
Jun §2 22 kY B 141.5] 1746
Jul 35 14 b 2 9 1 17464
Aug 24 10 2 [§ 42.6 1820
Sep 28 13 2 k% 38 1744
Oct 36 22 10 2 48.3 1758
Now 46 34 27 21 523 173G
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| Process for ESti,mating. |

Historical Time Series of Diversions |



USGS 06410500 RAPID CREEK ABOVE PACTOLA (af}

Jan Fab Mar Apr May Jun Jul Aug Sep Oct Nay Dac Total
1950 1087 958 1396 6512 &718 3152 3358 1974 1604 15689 1022 1038 29669
1951 819 823 1123 1672 2684 3372 2180 2424 2009 1341 337 887 20252,
1952 247 895 1359 4265 18320 6678 3543 2801 2140 1880 1084 871 44731
1953 1308 1313 1896 2297 5042 4447 2531 2291 1557 1382 1063 1081 26210
1954 1055 1049 1502 2210 2471 1997 2757 2484 1462 934/ 817 815 19534
1955 748 712 - 1113 3596 3541 3013 3412 2682 2005 1103 837 778 23546
1958 877 768 2224 1787 2586 2880 2545 2281 1055 1619 1129 831 20609
1957 202] 784 1178 1868 3820 4352 2118 2378 1329 1055 950 902 21408
1958 756 875 1252 1732 2325 30421 2497 2138 1987 1533 1057 811 20004
1959 823 922 1412 2719 2914 2680 3104 3915 4084 1091 720 F70f 25158
1960 6825 537 1624 1704 1555 1644 1109 BYS, 746 1874 740 166 13854
1961 £88 748 1063 980 891 877 936 710 827 625 515 478 9237
1962 536 734 742 1144 4146 10368 3900 2444 1369 1296 934 829 28394
1963 511 821 1801 4021 8462 15848 5072 24902 2101 1392 1287 10914 42718
1864 1228 1212 1373 3860 5857 10161 5726 3848 3213 2434 1486 1486 41852]
1965 1533 1448 1332 3668 16870 17300 9604 4923 4249 4522 1279 1428 68720
1266 1260 1452 3521 4730 3566 2269 1924 1966 3418 1821 1248 1058 27862
1967 1186 1045 2586 3199 4354 11169 6797 3685 3381 1847 1400 1216 42177
1968 1339 1249 1654 2485 2467 2924 2338 1803 2408 2039 370 994 22999
1969 1141 1018 1581 3568 4124 2422 2924 2424 3237 1232 1067 932 25666
1970 1085 1093 1333 5895 10388 8125 2338 2924 2708 1174 950 848 38438
1971 594 124 186 10259 9303 7053 2738 2079 3182 3392 16821 1118 4484 1
1972 982 1148 3120 2880 3608 5314 3707 3174 3084 2797 1238 1114 32180
1973 1164 1048 1507 4512 6782 3085 2567 2581 2688 2079 1325 1258 31381
1974 813 688 922 23541 2333 1531 1331 1434 1228 13056 046 836 15722
1975 €03 495, 893 83201 7287 4560 2711 1505 1521 1517 1069 1178 28661
1976 824 948 1761 2810, 2999 5126 3739 2059 19421 2406 1113 970 29897,
1977 881 1277 1730 8714 5905 2346 1989 2460 1557 1440 1073 1333 28804
1978 1127 1081 2275 3334 15876 5970 3548 24957 2489 2364 1349 1224 43591
1979 922 1908 2757 3164 2824 2503 3289 2878 2789 2495 1345 858 27838
1930 838 908 1347 3366 3410 2337 1299 1208 1803 2108 BO3 758 20183
1981 £33 534 838 1305 2545 1456 1726 2388 1837 1244 655 604 15764
19392 560 579 889 3247 8317 6153 68349 6238 4384 2206 2035 1247 40695,
1983 1323 1440 2388 5030 8937 5208 2826 2227 1480 1545 1303 115 35204
1934 1297 1235 1747 3205 8583 7236 4011 3318 2001 2104 1408 1158 37450
1945 1152 1148 2186 3061 2043 1547 1410 20714 1528 15331 1008 917 196745
149846 633 825 2519 3830 4810 3257 2156 1634 2676 kirid 2178 1213 29208
1937 1144 1248 28486 4348 3858 2103 1402 1906 1412 1980/ 12683 599 24086
1983 532 817 1325 2757 3223 16513 1761 1654 1234 1138 1037 626 17717
1989 589 487 1335 2083 2372 1480 1442 1422 1283 1188 731 137 15150
1990 586 528 1452 3420 4138 2404 1488 1381 1194 1018 757 527 18948
1991 838 670 1043 2527 €0521 11897 3285 2372 1900 1073 1156 1004 33817
1992 827 857 2019 2275 2243 2112 2543 2011 1535 1113 831 684 19101
1993 643 463 1275 3324 9273 13287 5282 3733 3084 2489 1331 1448 46612
1994 1065 G402 3182 6252 8428 4203 2985 2531 1742 1547 1276 1131 35243
19958 1089 2358 4873 3229 168193 18485 65911 3768 2604 2545 2440 1559 64065
1996 1519 1805 7275 8634 11603 15081 5387 3850 3683 3342 3893 2249 68103
41997 25583 2456 6853 13797 18809 15791 8773 12605 5949 4655 3261 2944 99445
1998 3122 2844 6496 899G 5738 15800 14136 11548, 6978 8220 7686 62321 97965
1998 5147 3800 5397 12224 13000] 16808 8983 Al 4653 3800 3471 3055 86850
2500 3146, 3662 3888 5232 F113 4550 3705 2844 22715 2477 2003 2198 43133
2001 2604 2594 3187 4653 3681 2787 3523 2311 1791 2079 2075 1628 32814
2002 1394 1662 1982 3975 3265 2235 1614 1557 1791 1688 1184 1144 23479
2003 1220 1258 2757 2817 5224 4401 2301 1583 1482 1390 1480 1278 28211
2004 1085 1101 1978 2362 1791 1285 1269 1091 3194 1258 1025 0 15440
Aveg 50-85 957 1001 1857 3448 5578 5087 31889 2554 2245 1784 1123 a7% 295801
Stdev 50-83 261 312 646 1844 42352 3870 1723 1047 383 743 308 230 11680




HYDROLOGIC PATTERN SERIES

Jan Fab Mar Apr May Jun Jut Aug Sep Qet Nav Dec Annual
1950 AVG AVG AVG AVG AVG AVG AVG AVG AV(G AVG AVG AVG AVG
1951 AVG AVG AVG AVG AVG AV AVG AVG AVG AVG AVG AV AVG
1952 AVG AVG AVG AVG WET AVG AVG AVG AVG AVG AVG AVG AVEG
1933 AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG
1954 AVG AVG AVG AVG AVG AVG AVG AVG AVG DRY AVG AVG AVG
4955 AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG
1958 AVG AVG AVG AVG AVG AVG AVG AVG DRY AVG AVG AVG AVG
1957 AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG
1953 AVG AVG AVG AVG AVG AVG AVG AVG ANG AVG AVG AVG AVG
1959 AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG ORY AVG AVG
1960 DRY DRY AVG AVG AVG AVG DRY CRY DRY AV3 DRY AV DRY
1961 DRY AVG AVG DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY
1962 DRY AVG DRY ORY AVG AVG AVG AVG ANG AVG AV ANVG AVG
1963 DRY DRY AVG AVG AVG WET AVG AVG AVG ANG AVG AVG AVG
1964 AVG AVG AVG AG AVG AVG AVG AVG AVG AVG AVG WET AVG
1965 WET AVG AVG AVG WET WET WET WET WET WET WET AVG WET
1966 AVG AVG WET AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG
1967 AVG AVG AVG AVG AVG AVG WET AVG AVG AVG AVG AVG AVG
1568 AVG AVG AVG AVG AVG ANVG AVG AVG AVG AVG AVG AVG AVG
1969 AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG
1470 AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG ANG
1971 AVG AVG AVG WET AVG AVG AVG AVG AVG WET AVG AVG AVG
1972 AVG AVG WET AVG AVG AVG AVG AVG AVG AVG AVG AVG AV
1973 AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG
1974 AVG DRY DRY AVG AVG AVG DRY DRY ORY AVG AVG AVG ORY
1975 DRY DRY DRY AVG AVG AVG AVG DRY AVG AVG AVG AVG AVG
1976 AVEG AV AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG
1977 AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG
1878 AVG AVG AVG AVG WET AVG AVG AVG AVG AVG AVG AVG ANG
1872 AVG WET AVG AVG AVG AVG AVG AVG AVG AVG AVG CRY AVG
1980 AVG AVG AVG AVG AVG AVG DRY ORY AVG AVG DRY AVG AVG
1981 DRY DRY DRY DRY AVG AVG AVG AVG AVG AVG DRY DRY DORY
1982 DRY ORY DRY AVG AVG AVG WET WET WET AVG WET AVG AVG
1983 AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG
1584 AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG-
1985 AVG AVG AV AVG AVG AVG ORY AVG AVG AVG AVG AVG AVG
1986 DRY AVG AVG AVG AVG AVG AVG AVG ANG WET WET AV ANG -
1987 AVG AVG AVG AVG AVG AVG DRY ANVG AVG AVG AVG DRY AVG
1988 DRY AVG AVE AVG AVG AV AVG AVG DRY AVG AVG DRY ORY
1989 DRY DRY AV AVG AVG AVG AVG DRY AV AVG DRY DRY ORY
1850 {IRY DRRY AV AVG AVG AVG AVG DRY DRY DRY DORY DRY AVG
RECA AVG DRY AVG AVG AVG ANG AVG AVG AVG AVG AVG AVG AVG
1992 AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG DRY ANG
1903 DRY DRY AVG AVG AVG WET AVG AVG AVG AVG AVG WET AVG
1964 AVG AVG WET AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG
14945 AVG WET WET AVG WET WET WET AVG AVG AVG WET WET WET
1886 WET WET WET WET AVG WET AVG AVG AVG WET WET WET WET
1997 WET WET WET WET WET WET WET WET WET WET WET WET WET
1888 WET WET WET WET AVG WET WET WET WET WET WET WET WET
1959 WET WET WET WET AVG WET WET WET WET WET WET WET WET
2000 WET WET WET AVG AVG AV AVG AVG AVG AVG WET WET AVG
2001 WET WET wWET AVG AVG AVG AVG AVG AVG AVG WET WET AVG
2002 AVG WET AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG AVG
2003 AVG AVG AVE AVG AVG AVG AVG AVG ANG AVG AVG AVG AVG
2004 AVG AVG AVG AVG AVG AVG DRY DRY ORY AVG AVG DRY DRY




ESTIMATED DIVERSIONS CORRESPONDING TO HYDROLOGIC CONDITION

Apr May Jun Jul Aug Sep Qct Total
Irug®™ 1012 1045 1012 1045 1045 1012 1045 7216
fAvg 50-85 & 241 523 504 799 1035 750 497] 4427
loy & 105 261 302 400 517 360 248 2213
foet ™ 315 724 goe)  1045] 1045|1012 745] 58534
Notas: t Diversion amount under full 17.0 cfs 1878 water right.

2 Averaga diversions prior to Rapld City transfers.

k] One-half times avetagea.

4 Ona and one-half times average.

ESTIMATED MURPHY DITCH DIVERSIONS (AF)

Apr May Jun Jut Aug Sep Oct Total
1950 211 523 604 758 1035 758 497 4427
1951 211 523 604 799 1035 7158 497 4427
1952 211 784 604 799 1035 759 497 4688
1953 211 523 604 799 1335 759 497 4427
1954 211 523 604 799 1035 759 248 4174
1958 2114 523 604 798 1035 759 497 4427
1958 21 523 604 799 1035 380 497 4047
1957 21 523 £04 793 1035 759 497 4427
1958 211 523 604 798 4035 759 497 4427
1959 211 523 604 799 1035 759 497 4427
19640 211 523 604 400 517 380 497 3130
1961 105 281 302 400 517 380 248 2213
1962 105 523 £04 738 1035 759 497} 4322
1963 211 523 806 759 1035 759 497 472,
1964 211 523 B804 758 1035 759 497 4427
1965 211 784 8086 1045 1045 1012 745 5748
1966 211 £23: £04 799 1035 759 497 4427
1967 211 523 BO4| 3045 1035 759 497 4873
1968 211 523 604 785 1035 759 497 4427
1989 211 £23 604 759 1035 799 497 4427
1970 211 523 504 789! 1035 759 497 4427
1971 316 523 604 199 1025 759 745 4780
1972 211 523 604 789 1035 759 497 4427
1973 211 523 604, 798 1035 759 497 4427
1974 211 523 604 400 517 380 497 3130
4978 211 523 604 799 517 759 497 310
1976 211 523 604 799 1035 759 497 4427
1917 211 523 804 794 1038 759 407 4427
1978 211 784 604 799 103% 759 497 4688
1979 211 523 804 799 1035 759 497 4427
4980 21 523 804 400 517 759 497 3510
1981 105 523 604 7549 1035 759 497 4322
4982 211 523 804 1045 1045 1012 487 4936
3983 211 523 604 799 1035 759 497 4427
984 211 523 604 7338 1035 759 497 4427
1345 211 523 604 400 1035 759 497 4027
1988 211 523 604 799 1035 759 745 4675
1987 211 523 604 400 1035 759 497 4027
1988 211 523 604 798 1035 380 497 4047
1989 214 523 604 799 517 759 497 330
1950 211 523 604 799 517 320 248 3282
1991 211 523 604 799 1035 759 497 4427
1992 211 523 604 799 1035 759 497 4427
1993 211 523 G065 799 1035 758 497 4729
1994 211 523 504 799 1035 758 497 4427
1698 211 784 908 1048 1035 758 497 5237
1996 318 523 906 799 1035 759 745 5085
1997 e 784 906 1045 1045 1012 745 5853
1998 a6 $23 906 1045 1045 1012 745 5592
1999 316 523 806 1045 1045 1012 745 5592
2000 211 523 604 799 1035 759 497 4427
200% 211 523 £04 799 1035 759 497 4427
2002 211 523 604 799 1035 759 497 4427
2003 211 523 604 7499 1035 759 497 4427
2004 211 523 B804 400 517 380 497 3130
Avarage 214 542 843 780 961 734 515 4387F




HARNEY PEAK PRORATA MURPHY DITCH DIVERSIONS (af) Hamey Peok Ownership 3326%
Apr May Jun Jul Aug Sen Oct Total

1958 70 174 202 267 348 253 166 1477
1981 70 174 202 267 345 253 188 1477
1652 70 262 202 267 345 253 168 1564
1953 70 174 202 257 348 253 168 1477
1854 70 174 202 267 345 253 82 1394
1955 70 174 202 267 345 253 166, 1477
1956 70 174 202 267 348 127 166 1356
1957 70 174 202 287 345 253 166 1477
1958 70 174 202 267 345 253 168 1477
1859 70 174 202 267 345 253 1686 1477
1960 70 174 202 133 173 127 166 1044
1961 35 37 104 132 173 127 83 738
1882 35 174 202 267 348 2483 168/ 1442
1963 70 174 302 287 345 2453 166, 1578
1964 70 174 202 287 345 253 166 1477
19635 70 262 302 3491 349 338 248 1918
1966 70 174 202, 287 345 283 166 1477
1967 70 174 202] 349 345 253 166 1555
1968 70 174 202, 267 345 283 166 1477
1969 70 174 202 2687 345/ 253 166 1477
1970 70 174 202 287 345 253 166 1477
19714 105 174 202 287 3451 253 248 1585
1972 70 174 202 287 345 233 166 1477
1973 70 174 202 287 345 253 166 1477
1974 70 124 202 133 173 127 166 1044
1978 70 174 202 267 113 253 166 1304
1976 70 174 202 287 245 253 166 1477
1877 70 174 202 287 45 253 166 1477
1978 70 262 207 287 345 253 1686/ 1564
1979 70 174 202 267 345 253 166 1477
1580 70 174 202 133 123 253 166 11
1981 35 174 202 267 345 253 166 1442
1982 70 174] 202 349 349 338 166 1647
1983 70 174 202 267 345 253 166 1477
1984 70 174 202 267 345 253 166 1477
1985 TO 174 202 133 345 253 166 1344
1988 0 174 202 267 345 283 248 1580
1987 70, 174 202 133 345 253 166 1344
1988 70 174 202 267 345 127 166 1350
1983 7o 174 202 267 173 253 166 1304
1990 70 174 202 267 173 127 83 1095
1991 70 174 202 267 345 253 166 1477,
1992 70 174 202 267 348 253 166 1477,
1993 70 174 302 287 345 253 166 1578
1994 70 174 202 267 348 253 166 1477
1995 I 262 302 349 345 253 160 1747
1986 105 174 302 267 345 253 248 1696
1997 105 262 302 349 348 338 248 1953
1998 105 174 302 349 349 338 248 13686
1999 105 174 302 349 349 338 248 1866
2008 70 174 202 267 345 253 168 1477
2004 70 174 202 267 345 253 166 1477
2002 70 174 202 267 - 345 253 166 1427
2003 70 174 202 267 345 253 188 1477
2004 70 174 202 133 173 127 168 1044
Average 72 181 214 260 320 245 172 1464




HARNEY PEAK PRORATA MURPHY DITCH DELIVERIES (af) Ditch Loss 11.00%
Apr May Jun Jui Aug Sap Qct Total
1958 83 165 179 237 307 225 147 1318
1351 83 155 179 237 307 225 147 1318
1952 82 233 179 237 307 225 147 1392!
1953 63 155 179 237 307 225 147 1315
1954 83 166 179 237 307 225 74 1241
4958 B3 185 179 237 07 225 147, 1315
4956 63 155 179 237 207 113 147 1202
1957 63 155 179 237 307 225 147 131€
1958 63 155 17% 237 307 225 147 1318
1959 83 155 179 237 307 225 147 1318&
1960 83 155 179 119 154 [EE) 147| 930
1961 31 78 90 118 154 113 74 857
1962 31 1551 179 237 307 225 147| 1282
1963 83 155 269 237 307 225 147! 1404
1964 63 155 178 237 307 225 147! 1315
1965 63 233, 269 310 310 300 2214 1707,
1966 62 155 178 237 3071 225 147 1345
1967 63 155. 179 3101 307 225 147 1388
1968 63 155 179 237 307 228 147 1315
1969 63 155 179 237 307 225 147 1315
1370 63 155 179 237 307 228 147 1315
1971 94 155 179 237 307 225 221 1419
1972 83 155 179 237 307 225 147 1315
1973 63 155 179 237, 307 228 147 1315
1974 63 155 179 119 154 113 147 930
1975 63 155 179 237 154 225] 147 1161
1976 83 155 129 237 367 225 147 1315
1977 63 155 129 237 367 225! 147 1318
1978 63 233 179 237 367 225 147, 13821
1979 83 155 179 237 307 225 147 1315
1980 B3 155 179 119 154 225 147 1042
1981 31 155 179 237 307 225 147, 1283
1932 63 155 179 310 310 300 147 1466
1983 83 155 179 237 307 225 147 1315
1984 63| 155 179 237 307 225%| 147 1318
1985 63 155 179 119 307 225 147 11964
1986 63 155 178 237 307 225 221 1388
1987 63 155 179 119 307 225 147 1196
1988 €3 458 179 237 307 113 147 12025
1989 63 155 179 237 154 225 147 1161
1930 63 155 179 237 154 113 74 974
1991 63 156 179 237 307 225 147 1345
1992 63 168 179 237 307 225 147 1348
1993 63 158 269 237 307 225 147 1404
1994 63 1658 179 237 307 225 147 1315
1995 63 233 269 310 307 225 147 1555
1996 94 155 269 237 307 225 221 1508
1997 G4 233 269 310 310 300 221 1738
1998 94 155 269 310 310 300 221 1660
1999 94 155 269 310 310 300 221 1680
2000 63 155 179 237 307 225 142 1315
2001 63 155 178 237 307 225 147 1315
2002 63 155 179 237 367 225 147 1318
2003 83 155 179 237 307 225 147 1318
2004 83 155 179 118 154 113 147| 30
Average 84 161 191 231 285 218 153 1303




RECEIVED

May 5, 2006

MAY -8 2035
Mr. Garland Eberle and Mr. Mark Rath WATER RIGHTS
S.D. Dept. of Environment & Natural Resources PROGRAM
Water Rights
Joe Foss Building

523 E. Capitol
Pierre, SD 57501-3182

Re: Murphy Ditch Water Rights Application
Dear Mr. Eberle and Mr. Rath;

I am forwarding a completed water rights transfer application for the Murphy Ditch Permit
No. 1727-2. Please review and process this application and contact me with any questions.
The following is included in this submittal:

Application For Permit To Appropriate Water Within The State of South Dakota.
Leonard Rice Engineers, Inc. letter to Garland Eberle dated May 4, 2006.

Figure 1 RVSD Lamb and Murphy Water Right Diversion Points.

1878 Priority Date Land Parcel description for David S. Lamb 368 acres.

Draft City of Rapid City Resolution for return flows to Rapid Creek. This resolution
is in progress at this time.

Application fee of $100.00, CETEC check number 34393,

7. Water Rights Sale Agreement (Short Form).

hlE il S g

a

I would be interested in meeting with Don Straub next week to discuss the water diversion
measurements. Historically water rights have been measured at the Murphy Ditch headgate
on Rapid Creek. The reduction of flows could be performed at the Murphy Ditch weir and
the Ditch Master could continue to monitor flows at the Rapid Creek Murphy weir. I would
suggest that logistical issues could be coordinated and discussed with the Rapid Valley Water
Company Ditch Master in cooperation with the Rapid Valley Conservancy District. Thank
you for your assistance with this application and please contact me with any questions.

Sincerely,
CETEC Engineering Services, Inc.

FH.

Ted F. Schultz, P.E.
Principal

cc: David S. Lamb 1830 West Fulton St.

Chuck Riter, Bangs, McCullen, Butler, Foye & Simmons, LLP PO Box 9014
Jim Jester, Rapid Valley Sanitary District-Water Service
Brian Hagg, Whiting, Hagg & Hagg, LLP

Rapid City; SD
§7709-9014

www.cetecengineering.com

® 6os5.341.7800
@ 605.341.7864

03135.01151512006
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. 1878 . PRIORITY DATE

- Land . :
. Paree] . : ' Lagal
Nunber . - Descriptien Acreage
1 ©  NEl/4 SWl/a © 89=TiN-RBE 20
' . SE1/4 3W1/4 S9~T1N-RSE . - 25,
2 NWl/4 SEl1/4 S9-T1N-R$E : 25
$W1/4 SE1/4 §9-T1N~RSE 35
Da.sfld <. La.mio i L o .
SW1/4- SWL/4 . S10~-T1N-RSE ' 253
NW1l/4 NWL/4 ‘ "+ S15~T1N-REE. 31
SW1l/4 NW1/4 - o ' S15~-T1N-RBE 38
NWi/4 SWL/4 S§15-T1N-R8E : 30
SEL/4 NW1/4 o S15-T1N~R8Z 32 -
NE1/4 SW1/4 Co S15~T1N-R8E 3%
SW1/4 NE1/4 : $15~T1N-REE © 38
NWLl/4 SE1/4 © S15-TI¥N-R8E . . 29 -
SEL/4 WEL/4 | . - SLS=TIN-RE8E - 28
NE1/4 SEL/4 - S15~TIN-R8E | 38
SW1/4 SWL/4 . S15-T1N-RSE -1
SEL/4 SW1l/4 . S15-T1N-REE = . 1L
SW1/4 SEL/4 S15=-T1N~RS8E o 24
SE1/4 SE3 /4 : __S15-TIN-R8E 15 .
D . David fumbTh\ — R{8 acves
-5 SW1/4 NWL/4 . - S14-TIN-R8E " 5. :
& - SW1/4 NW1/4 . ' S14—TIN-RSE 32
7+ SELf4 NWL/4 - . © 814~T1N-R3E - 6
‘ . NEL/4 SW1/4 " S14~-T1N-R8E 4 -
B '~ SEL/4 WWl/4 ' S514-T1N-R&E 3
 NEL/4 SWij4 . S14~T1N-RSE 2
8 .1 - SEL/4.WWi/4 ' . §24~T1N-R8E 3
-, NEL/4 SWi/4 - . - 514-TIN-R8E- -
fag . NW1/4 SE1/4 . - 514=-T1N-RSE . : 28
. -SW1/4 SE1/4 , S14~T1N~-RSE 31
SEl/4 SE1/4 ' - S14~T1N~R8E - )
NEL/4 SE1/4 . S14-TIN-RSE 3
SW1/4 SWi/4 - S13-TIN-RSE : 27
e ST SEL/4 SWi/4 ' S13~-T1N~R8E -2

32 SWL/4SEL/4 S13-TAN-R8E




1878 PRIORITY DATE

Land _
Parcel _ : ‘ Legal
Number Description
1 : NE1/4 SW1/4 - 89-TI1N-R8E 20
| SE1/4 SW1/4 S9-T1N-RSE 25
2 NW1/4 SE1/4 ' S9-T1N-R8E 29
- SW1/4 SE1/4 S9-T1N-RSE 35
David S, Lamie - :
3" SW1/4 SWi1/a _ S10-T1N-R8E 25
NW1/4 NW1/4 , 515-T1N-R8E 31
SW1/4 NW1/4 S15-T1N-R8E 38
NWi/4 SW1/4 S15-T1N-RB8E ; 30-
SE1/4 NW1/4 : S15-T1N-R8E 32
NE1/4 SW1l/4 ‘ S15-T1N-R8E 31
SW1/4 NE1/4 S15-T1N-R8E 38
NW1l/4 SE1/4 S15-T1N-RSE 29
SE1/4 NE1/4 .- S15-T1N-R8E 25
NE1/4 SE1/4 S15-T1N-R8E 38
SW1/4 SW1/4 B S15-T1N-R8E 1
SEL1/4 SW1l/4 - S15-T1N-R8E 11
SW1/4 SE1/4 ' S15~T1N-R8E ' 24
SE1/4 SE1/4 __ S15-T1N~RSE 15
T . T Darvid S. Lawmb lTofal 3L¥ acves
5 . SW1/4 NW1/4 . . S14-TIN-R8E § 5
6 - SW1/4 NW1/4 ~ S14-TIN-R8E 32
7 SEl/4 Nwija . S14-TIN-RSE = 6
- NE1/4 Swil/a , S14-T1N-R8E : 4
8 " SE1/4 NWi/4 $14-T1N-REE 3
NEI/4 sW1/4 - S14-T1N-RSE 2
g . SEl/4 NW1/4 $14-T1N-R8E | 3
: NEL/4 SW1/4 _ S14~T1N-R3E 2 .
‘10 NW1/4 SE1/4 ‘ S14~T1N-R8E . 28
. -SW1/4 SE1/4 . . S14—T1N-R8E - 31
SE1/4 SE1/4 S14-T1N-R8E - 32
NE1/4 SE1/4 o S14-T1N-RSE 3
SW1/4 SW1/4 $13-T1N-R8E : 27
T1n SEl/4 SW1/4 S13-T1N-R8E ©2

12 - - SW1/4 sEif4 S13-TIN-R8E 5
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(303) 455-9589 ¢ (800) 453-9589 ¢ FAX (303) 4550115 DENNIS MCGRANE

JANET WILLIAMS

May 4, 2006

Mr. Garland Erbele

South Dakota Department of Environment and Natural Resources
523 East Capitol Building

Pierre, South Dakota 57501-3182

RE: Proposed Transfer of Murphy Ditch Water Rights.

Dear Mr. Erbele:

This letter summarizes our findings with respect to investigations of water rights historically used on
the Harney Peak Ranch and proposed terms and conditions of future use of the water rights
following a transfer to the Rapid Valley Sanitary District (RVSD or District). The summary reflects
several documents provided to and by South Dakota Department of Environment and Natural
Resources (SDDENR) and telephone conference discussions, including:

1. Report titled Transfer of Lamb Property Water Rights — 1878 Murphy Ditch Priority,
September 21, 20035, Leonard Rice Engineers, Inc.

2. Letter to Mr. Mark Rath, SDDENR, November 16, 2005, from Leonard Rice Engineers, Inc.
re. Additional Information on Harney Peak Ranch Study.

3. Letter to Mr. Jim Jester, RVSD, January 23, 2006, from Mr. Garland Erbele, SDDENR, re.
information on Harney Peak Water Rights Transfer.

4. Letter to Mr. Mark Rath, SDDENR, February 22, 2006, from Leonard Rice Engineers, Inc.
re. Letter from Mr. Garland Erbele re. Murphy Ditch Transfer.

5. Telephone conference discussions in November, 2005 and April 5™, 2006 between SDDENR
and RVSD regarding technical information provided on historical Murphy Ditch water
rights, future use of the rights by RVSD, and statutory transfer process and requirements.

Rapid Valley Sanitary District

RVSD is located on the eastern edge of Rapid City in central Pennington County. The District was
formed in the early 1960’s to serve a growing population east of Rapid City in the plains area known
as Rapid Valley and is the oldest organized rural water system in South Dakota. This area has seen
steady growth from approximately 1,800 customers in 1988 to 3,100 customers in 2004. The current
customer base of 10,000 people is composed mainly of residential customers with commercial
properties in the highway service areas. As this growth has occurred, the District has had difficulty
providing adequate supply and water storage during July and August peak water usage periods.
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Expected continued growth and drought conditions will further strain the water system and may
cause water shortages.

The District is negotiating with Harney Peak Ranch (Mr. David Lamb) to acquire the Ranch’s
ownership interest (33.4 percent) in the 1878 Murphy Ditch water right on Rapid Creek. The
District will use the water right, following a transfer proceeding with SDDENR, to supply a portion
of its existing and future demand for potable water. Following the transfer, the District will divert
water under the 1878 water right at a treatment facility located approximately 3.5 river miles below
the Murphy Ditch headgate on Rapid Creek.

Murphy Ditch — 1878 Priority

The Murphy Ditch (also known as the Rapid Valley Ditch or Rapid Valley Water Company) diverts
water from the north side of Rapid Creek at a point located in the NE % of the SW % of Section 8,
Township 1 North, Range 8 East of the Black Hills P.M, in Pennington County. The headgate of the
Murphy Ditch is located approximately two miles south and east of Rapid City, and approximately
three-quarters of a mile downstream of the U.S. Geological Survey stream flow gage ID 06418900
(Rapid Creek below Sewage Treatment Plant near Rapid City). The Ditch extends from its headgate
approximately 8 miles to the south and east. Iirigation water from the ditch is supplied to lands on
both sides of Rapid Creek. Diversions from Rapid Creek can be measured at a rated weir located
down-ditch from the headgate and above the first owner turnout.

Water may be diverted into the Murphy Ditch under two original water rights. Under Vested Water
Right (Permit) No. 1727-2, and priority date of April 6%, 1878, the Murphy has the right to divert
17.0 cfs. The Murphy Ditch’s junior priority, under Permit No., 1727-2 and priority date of April
26", 1893, allows for diversion of an additional 3.0 cfs. The permit issued for the senior water right
under the Murphy Ditch (17.0 cfs) identifies 1,103 irrigated acres. Of this total, 368 acres are
irrigated within the boundary of Harney Peak Ranch. The pro-rata interest of this right by the Ranch
is, therefore, approximately 33.4 percent.

Depletions Resulting from Historical Irrigation on Harney Peak Ranch

Historical depletions resulting from irrigation on the Harney Peak Ranch using the Murphy Ditch
1878 priority water right were quantified using a water budget approach. The water budget tracked
historical water supply to the ranch, consumptive water use by crops and return flows to Rapid
Creek. The data, estimates and assumptions related to the calculations to estimate historical
depletions were based on published information, site visits and interviews as documented in prior
reports. Adjustments to original estimates of depletions have been made to reflect comments
received from SDDENR. Table 1 provides a summary of the historical water budget for irrigation
on the Ranch using water from the Murphy Ditch.

® LEONARD RICE ENGINEERS, INC.
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Table 1
Harney Peak Ranch Historical Farm Depletion Analysis — Murphy Ditch (AF)
Jan Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec Total

Diversions'" 0.0 0.0 0.0 139.4] 3541 396.5 531.1| 669.1] 495.8 3289 0.0 00 29159
Ranch Deliveries® 0.0 0.0 00| 420 1050 118.0] 158.0 199.0{ 147.00 98.00 0.0 0.0 867.0
ConsumptiveUse(s) 0.0 0.0 0.00 273 68.3] 76.71 102.7] 1294] 95.6 63.7 0.0 0.0 563.6
Return Flows*? 4.0 3.0 3.00 18.2) 359 384 41.00 496 46.5 46.0 11.6 6.1 303.5
Depletions™ -4.0 3.0 -3.00 23.8 69.1) 79.6 117.0f 149.4| 100.5 52.0 -11.6 -6.1 563.6,

Notes: Based on historical diversion records and adjustments per discussions with SDDENR,

1.

2. Reflects Ranch interest of 33.4 percent of Murphy Ditch, and estimated ditch loss of 11 percent,
3. Reflects water application efficiency of 65%.

4. Reflects immediate return flows (50%) and delayed return of deep percolation (50%).

5. Negative values indicate net accretion to stream,

Future Use of the Murphy Ditch Rights by RVSD

If acquired by the District, 33.4 percent of the 1878 Murphy Ditch water right would be transferred
from the Murphy Ditch to a new point of diversion. As a result of this transfer, the District’s
acquired interest in the Murphy Ditch would no longer be diverted for irrigation purposes on Harney
Peak Ranch.

Water use by the District follows seasonal patterns typical of municipal systems (Table 2). Water
use during the months of July, August and September is typically higher than other months of the
year because of increased landscape irrigation. During these periods, estimated indoor uses and
outdoor irrigation are in approximately equal proportions. Indoor uses are estimated to be 5 percent
consumptive, i.e., 95 percent of indoor water use returns to Rapid Creek via waste water treatment
systems. Outdoor uses (lawn and other landscape irrigation) are estimated to be 80 percent
consumptive, i.e., 20 percent of outdoor water use returns to Rapid Creek via subsurface drainage
pathways.

Table 2
Average RVSD Monthly Water Use Pattern
Jan Feb| Mar| Apr | May| Jun Jul Aug Sep Oct Nov Dec Total
Total 6.0% 6.0%d 6.0% 6.0% 7.0% 10.0% 12.0% 14.0% 12.0% 9.0% 6.099 6.0% 100.0%
Indoor 6.0% 6.0% 6.0% 6.0% 6.0%W 6.0% 6.0% 6.0% 6.0% 6.09% 6.0% 6.0% 72.0%
Outdoor 0.0% 0.0% 0.0% 0.0% 1.0% 4.0% 6.0% 8.0% 6.0% 3.0% 0.0% 0.0% 28.0%
Depletion % sl sl sl sl 16l 3svd 43 aswd 43 30 s 5% 26%
Return % 95%  95% 95%  95% 84% 65% 58% 52% 58%  70%  95%  95% 74%
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Table 2 also shows the depletion and return percentages associated with total water use by the
District. These percentages have been calculated by considering 1) the percentage of indoor and
outdoor use for each month, and 2) a 5 percent and 80 percent consumptive factor for indoor and
outdoor uses, respectively. Water uses by the District are on average estimated to be 26 percent
consumptive. The remaining 74 percent of water use by the District returns to Rapid Creek via
waste water treatment facilities or subsurface drainage.

Consumptive water uses by the District are highest during the summer months due to outdoor
irrigation. As a percentage of water availability, the consumptive percentage is highest in the month
of August (48 percent of water deliveries); this coincides with the highest period of outdoor uses.
Note that during all months, consumptive percentages for water use by the District are lower than the
consumption rates that historically occurred when the Murphy Ditch rights were used for
agricultural irrigation (65 percent).

Terms and Conditions on Transfer

The District and SDDENR have discussed the issue of terms and conditions on the transfer of the
Murphy Ditch 1878 priority water right in order to be protective of other water right owners on
Rapid Creek. These terms and conditions are summarized as follows:

1. Future use by RVSD limited to the historical season of use, i.e. April 15™ through November
30",
2. Maximum rate of diversion by RVSD limited to the prorata interest in Murphy Ditch 1878

priority, less ditch loss, i.e., 5.05 cfs. This reflects 33.4 percent ownership in the 1878
priority for 17.0 cfs, less a ditch loss of 11 percent.

3. Rate of diversion by RVSD limited to the prorata interest of daily diversion amount available
in priority to the Murphy Ditch 1878 priority, less ditch loss.

4. Monthly and annual volumetric limits (acre-feet) on diversions by RVSD based on long-term
average deliveries to the Ranch as follows:

Month Jan| Feb | Mar| Apr| May| Jun| Jul | Aug| Sep| Oct| Nov| Dec| Total

RYVSD Diversions (AF) 0 0 0 421 105 118 158 199 147 98 0 0 867

5. Discontinuation of water deliveries from the Murphy Ditch to 368 acres of the Harney Peak
Ranch identified in Permit No. 1727-2 and dry-up of these lands.

6. Measurement, monthly accounting, and annual reporting of water use under the transferred
water right.

Temporary Use of Water Rights for Irrigation

The District may negotiate terms of their purchase of the Murphy Ditch 1878 water right that include
temporary continued use in the future of a portion of the water right by Harney Peak Ranch for
irrigation. As currently contemplated, the District may lease back to Hamey Peak Ranch a
decreasing portion of the water right over a six year period, as follows:
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o Acre-Feet
% Amount %o 1.&mount Acre-Feet Amount
. Available to Amount . Acre-Feet
Year Available . Available to
Harney Peak | Available to Annual Total
to RVSD Harney Peak
Ranch RYSD
Ranch
2007 60 40 520 347 867
2008 65 35 564 303 867
2009 70 30 607 260 867
2010 70 30 607 260 867
2011 75 25 650 217 867
2012 80 20 694 173 867
2013 100 0 867 0 867

Should a portion of the water right be leased to Harney Peak Ranch by the District, diversions by
both entities should be measured and accounted for as required by SDDENR. The combined use of
the water right by the District and Harney Peak Ranch should be limited to the instantaneous
diversion rates, and monthly and annual volumetric limits discussed above.

Summary

Engineering efforts and discussions with SDDENR have quantified and characterized the historical
depletive affect on Rapid Creek resulting from irrigation on the Harney Peak Ranch, and
specifically, use of 33.4 percent of the Murphy Ditch 1878 priority water right. These studies and
discussions have resulted in reasonable estimates of historical diversions, consumptive use, return
flows and net depletive effects from such use. The water rights can be transferred to the Rapid
Valley Sanitary District and used, pursuant to the terms and conditions described above such that
there is no injury to other water right owners along Rapid Creek.

Very truly yours,

Principal

eja‘eja
1161RVS02
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DUPLICATE ORIGINAL

WATER RIGHTS SALE AGREEMENT
(Short Form)

THIS AGREEMENT made and entered into this 5th day of May, 2006, by and between
David S. Lamb, of 4555 Reservoir Road, Rapid City, Pennington County, South Dakota 57703 (hereafter
“Seller”), and Rapid Valley Sanitary District - Water Service, a duly existing and organized governmental
entity, of 4611 Teak Drive, Rapid City, Pennington County, South Dakota 57703 (hereafter “Buyer” or
“RVSD”).

WITNESSETH:

For good and valuable consideration, the receipt and adequacy of which is hereby
acknowledged by the respective parties hereto, the parties have entered into an agreement for the sale and
purchase of certain water rights owned by Seller, generally described as the David S. Lamb Murphy Ditch
Water Rights, a 33.4% interest therein, Permit No. 1727-2 (1878 priority) issued by the State of South
Dakota, which are pertinent to the real property described on Exhibit A attached hereto and incorporated
herein by this reference (the “Water Rights”). Seller is not selling and the Buyer is not purchasing the real
property described on said Exhibit A.

Terms and Conditions on Transfer

RVSD and South Dakota Department of Environment and Natural Resources (hereafter
“SDDENR?™) have discussed the issue of terms and conditions on the transfer of the Murphy Diich 1878
priority water right in order to be protective of other water right owners on Rapid Creek. These terms and
conditions are summarized as follows:

(1) Future use by RVSD limited to the historical season of use, i.e., April 15 through
November 30.

(2) Maximum rate of diversion of RVSD limited to the prorata interest in Murphy
Ditch 1878 priority, less ditch loss, i.e., 5.05 cfs. This reflects 33.4 peércent
ownership in the 1878 priority for 17.0 cfs, less a ditch loss of 11 percent.

(3) Rate of diversion by RVSD limited to the prorata interest of daily diversion amount
available in priority to the Murphy Ditch 1878 priority. less ditch loss.

4 Monthly and annual volumetric limits (acre-feet) on diversions by RVSD based on
long-term average deliveries to the Ranch as follows:

Month Jan | Feb | Mar | Apr | Mayv |[Jun |Jul | Aug | Sep | Oct Nov | Dec

Total

RVSD Diversions 0 0 0 42 105 18 [ 158 | 199 [ 147 | 98 0 0
(AF)

867




(5) Discontinuation of water deliveries from the Murphy Ditch to 368 acre of the
Harney Peak Ranch identified in Permit No. 1727-2 and dry-up of these
lands.

(6) Measurement, monthly accounting, and annual reporting of water use under
the transferred water right.

Possession

Subject to regulatory approval of SDDENR, Buyer shall assume possession of the
water rights at time of closing, which is scheduled on or before July 14, 2006.

Title

Seller shall sign and execute such documents as may be reasonably necessary to
transfer title to the water rights to Buyer, including, but not limited to, the transfer forms required
by the State of South Dakota, and the stock assignment and water rights transfer agreement, and
ancillary instruments

Temporary Diversion Rights

Seller shall be entitled to temporary diversion rights in accordance with Application
for Permit to Appropriate Water Rights Within the State of South Dakota submitted in conjunction
with this short form Water Rights Sale Agreement.

Miscellaneous

This Agreement shall be construed and interpreted in accordance with the laws of the
State of South Dakota. Further provisions which are an integral part of this transaction shall be set
forth in the Water Rights Sale Agreement between the parties dated as of even date herewith, which
Sale Agreement still must be completed and executed by the parties before the Sale Agreement is
a completed contract and binding on them.

Dated this_ S~ day of May, 2006.

SELLER: BUYER:
T B RAPID VALLEY SANITARY DISTRICT -
[ ; 4 WATER SERVICE ( RV,S,P)
2 A2 A S
David S. Lamb QL L/

By Sy L= */f/’;‘

Jim L. Jesteg
Its General Mangder




State of South Dakota )
)ss.
County of Pennington )

On this the S { day of May, 2006, before me, the undersigned notary pubilic,
personally appeared David S Lamb, known to me or satisfactorily proven to be the person whose
name is subscribed to the within instrument, as Seller, and acknowledged that he executed the same
for the purposes therein contained.

IN WITNESS WHEREOF, I have hereﬁnto set my hand and official seal.

LD Sod

Notary Pub ﬁéSouth Dakota
My Commission Expires: ~ =/S~//
(SEAL)
State of South Dakota )
)ss.
County of Pennington )

e
On this the Sﬁ* = day of May, 2006, before me, the undersigned officer, personally
appeared Jim L. Jester, who acknowledged himself to be the General Manager of Rapid Valley
Sanitary District - Water Service, a duly existing and organized governmental entity, and that he as
such General Manager, being authorized so to do, executed the foregoing instrument for the purposes
therein contained, by signing the name of the entity by himself as such General Manager.

IN WITNESS WHEREOF, I have hereunto set my hand and official seal.

LALLM

Notary Pubr&vsouth Dakota

My Commission Expires:  /~/5-//
(SEAL) '
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David Lamb June 23, 2003
4555 Reservoir Road
Rapid City, SD 57703
Dear Mr. Lamb:

This letter is in regards to your telephone request for information concerning a possible
transfer of irrigated land from the Rapid Valley Water Company to the South Side Ditch.
During our conversation you expressed some concemns about the issues that need to be
addressed prior to a transfer occurring,

From the information I have been given conceming this proposed transfer it would
involve transferring irrigation from 50.55 acres of Rapid Valley Water Company land
irrigated with 1893 priority date water. In 1990, the Water Management Board validated
a total of 189 acres associated with this priority date. It appears the full 50.55 acres fall
within the acres validated by the Water Management Board. The amount of water
available to this property, based upon pro-rata share of the 3.0 cfs, would be 0.80 cfs.
Although you indicated the amount of irrigated water, on this portion of the irrigation
ditch, may be allocated based upon the number of shares in the ditch company. This may
change the amount of water available to be transferred.

One other thing to be aware of is when the city of Rapid City transferred water rights off
of the Rapid Valley water company ditch they were required to leave the carriage loss
with the ditch company water right. Our records indicate this amount was 11%. The
Rapid Valley Water Company should consider whether the carriage loss needs to remain
or if this requirement can be waived.

I have told the potential applicants I want a letter from the ditch company, included with
the application, addressing the ditch company’s position on these issues.

If you have any additional questions, please contact me at phone (605) 773-3352.
Sincerely,

72 4

Mark D. Rath
Natural Resources Engineering Specialist
Water Rights Program '
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November 16, 2005

Mr. Mark Rath

South Dakota Department of Environment and Natural Resources
523 East Capitol Building

Pierre, South Dakota 57501-3182

RE: Additional information on Harney Peak Ranch Study

Dear Mr. Rath:

Thank you for taking time in our telephone conference November 8™, 2005 to discuss aspects of our
report on the transfer of the David Lamb Property water rights. Your comments and input are very
welcome.

As noted in our conversation, an objective of our study was to characterize historical use of the 1878
Murphy Ditch water right priority on the Harney Peak Ranch (Lamb Property). We also quantified
the amount of water derived from Mr. David Lamb’s ownership that can be used by the Rapid
Valley Sanitary District in the future such that other water rights on Rapid Creek (including
remaining Murphy Ditch owners) are protected from injury. In developing the information we had
no interest in steering the final results in a particular direction. We made every attempt to be
objective, impartial, and produce a study that relies on factual evidence.

You have offered comments in several different areas, and the following addresses these areas
separately. We are also sending several attachments to this letter that provides add1t10na1
information, explanation and reference material.

Process Used to Quantifying Historical Consumptive Use and Depletions

Included in your comments were questions related to the calculations and accounting of historical
water use. You also expressed concern that our approach was not consistent with the “process”
followed by engineers in support of earlicr water right transfers. We have put together a summary of
our approach, inputs and assumptions, and compared to the prior engineering efforts for transfer of
the Tyler Property water rights from the Murphy Ditch (Attachment 1). It is our opinion that our
approach (i.e., process) is consistent, although several of the inputs and assumptions are necessarily
different because we are addressing historical use of water on a different ranch.

Our approach to quantifying historical water use on the Hamey Peak Ranch was to create a “water
budget” or “water balance.” This water budget tracks inflows, outflows and change in storage.
Inflows are the historical water supply to the ranch. Outflows include consumptive water use by
crops and return flows to Rapid Creek. The storage component is essentially the ranch itself, which

e
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can store or release water from the soil. This is a very standard approach to evaluating historical
water use on ranches, and we feel very confident this is the same approach followed by the engineers
that studied the Tyler Property.

Our water budget relied on the use of a computer program developed by the State of Colorado
(“StateCU”). Engineers practicing in water rights evaluations (and historical use) rely on many
different “tools” to do these evaluations — some are spreadsheet based developed by individual firms,
and others rely on computer programs that are either privately developed or made available through
public agencies. StateCU was developed by the Colorado Division of Water Resources and
Colorado Water Conservation Board. Leo Eisel’s firm (Brown & Caldwell) routinely uses StateCU
in their analyses, although it appears from his report that he may have used a spreadsheet for his
work on the M.P. Carley Property. We are providing a copy of the executable StateCU program,
documentation, and input and output files used for the Harney Peak Ranch evaluation as
Attachment 1 (CD-ROM). We fecl confident that whether a spreadsheet or computer program is
used, they all do pretty much the same thing, i.e. create a water budget and track inflows, outflows
and change in storage.

Please note that the StateCU program performs the Modified Blaney-Criddle computations in
addition to doing the water budget accounting. It appears that the work of Wright Water Engineers
on the Tyler Property utilized two spreadsheets: one for the Modified Blaney-Criddle computations,
and one for the water budget accounting.

The primary output file from the StateCU application is called Harney.dwb, which provides the
detailed accounting of the water budget. We have created an Excel spreadsheet (DWB
Explanation.xls — Attachment 1) that describes in more detail the contents of this output file.

Data, Estimates and Assumptions Related to Calculations

We have made what we feel were very significant efforts towards gathering information related to
historical water uses at Harney Peak Ranch. We visited the Harncy Peak Ranch, toured irrigated
lands, and conducted numerous interviews by telephone with Water Masters, Ditch Superintendents,
the property owner, Bureau of Reclamation staff, and SDDENR staff. The information gathered was
closely evaluated in light of our many years of experience in these types of investigations. We
continue to think the data, estimates and assumptions used in our analysis for the Lamb Property are
very reasonable and factually based.

Attachment 2 provides a summary discussion of the inputs required to create our ranch water
budget, estimate historical consumptive use, and characterize historical depletions. We have
included a comparison to the information used by Wright Water Engineers in their evaluation of the
Tyler Property.

Water Supply

As I mentioned in our conversation, we believe the most significant difference between our work
and efforts from prior transfers of the Murphy Ditch water rights is the treatment of historical
diversion records and development of estimated water supply derived from the rights. For several
reasons discussed in our report, we believe that the historical records do not accurately characterize
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the historical water supply at Harney Peak Ranch. We were very diligent in contacting people who
might have knowledge of ditch operations and the feedback we received was that 1) observations of
diversion levels were very infrequent; 2) the records of monthly volumes were inaccurate, and 3)
historical diversions through the ditch were higher than indicated by the records. We do not believe
that prior enginecring studies on the Murphy Ditch went to such great lengths to uncover this type of
information, but that it is essential to developing a factual basis for quantifying historical
consumptive use and depletions.

We have included in Attachment 1 (CD-ROM) the spreadsheets that contains the calculations used
in developing the water supply for our analysis. Note that we have estimated diversions under the
1878 Murphy Ditch priority historically averaged approximately 10.3 cfs during the irrigation
season. We feel this is reasonable in light of the comment by Mr. Duane Scott (former Water
Master) that diversions through the ditch historically averaged about 12 cfs from April through
November. Our dry-year estimated average diversion rate is approximately 5.8 cfs, which is also
consistent with what we were told by the current Water Master (Mr. Kevin Hamm) that diversions
through the ditch during 2005 (a dry year) averaged about 7 cfs.

In prior discussions with you we talked about information provided by Mr. David Lamb that he
generally received his full water right amount. We also talked about his (and his family’s) ability to

regularly achieve good crop yields on Hamey Peak Ranch using Murphy Ditch water. It was our

understanding that you were in agreement that this fact supported higher ditch diversions than are
indicated by the records. Mr. Lamb’s affidavit concerning historical water use was provided as an

appendix in our engineering report.

‘We have given additional thought in regard to water carried in the Murphy Ditch in excess of the-

1878 priority water right.“We continue to believe it appropriate to allocate the total water in the
ditch according to water right priority, i.e., attribute water to the Murphy 1878 priority up to 17 cfs
(or less after prior transfers), then to Little Giant, Sedivy and others, -

We recognize that allocating water to senior rights may result in little or no water being allocated to

the more junior rights, and belicve there are two explanations. First, the junior priorities simply -

were not in priority to divert river water. Second, water carried by these structures resulted from
either drainage into the Murphy Ditch below the headgate and/or water diverted under the 1878
Murphy Ditch priority was delivered to these structures. We Lave been told that 1) significant

inflows to the Murphy Ditch occur, resulting primarily from storm events and seepage from-
irrigation under the Hawthorne Ditch, and 2) other owners in the Murphy Ditch did not use their
water as regutarly as Mr. Lamb did on Hamey Peak Ranch — this would allow water due to these’
other Murphy Ditch owners to be used by the other ditches diverting at the Murphy headgate,

including Little Giant.

The two years for which we have diversion records and river diversions (as opposed to total
diversions) are indicated, “free water” through the Little Giant Ditch averaged only 157 acre-feet.
For years when there are records that do not distinguish between Project water and river water,
recorded diversions averaged approximately 600 acre-feet per year. However, much of this water
was likely taken through the original Little Giant Ditch headgate (below Murphy), and not under the
rights transferred to the Murphy Ditch.
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We have also further considered the issue of “Project” water, i.e. water delivered to ditches from

Pactola Reservoir. While we understand that the Murphy Ditch per se does not receive Project

water, we also understand that the other rights (Little Giant, etc.) may at times take such delivery.

We have no records that specifically state the amount of Project water delivered to Little Giant, 4 Jaen
although our understanding is that the amount of Project water delivered though the Murphy was d*:) “ "‘f'ﬁ
small. Again, drainage inflows to the Murphy Ditch may have actually been the source of water

supplied to the Little Giant and others.

Irrigation Application Efficiency

You also commented that for flood irrigated lands, prior engineering studies have utilized a
maximum water application efficiency of 50%. Attachment 3 provides reference information with
respect to irrigation application efficiencies.

Our experience is that efficiencies depend on numerous factors related to water management, and
that it is not appropriate to assign an efficiency based only on a nominal descriptor such as “flood.”
We have seen situations where efficiencies on “flood irrigated” lands ranged from less than 30% to
over 75%. The low efficiency situations are due to much less control of applied water, The higher
efficiencies result from use of piping and valves on the ranch, siphon tubes or cutouts along ditches,
ficld leveling to promote uniform distribution of water, gated pipe, and other features. Field layout
within a ranch also affects efficiency when tailwater from upper fields can be collected and used on
. lower fields. Ranches may also utilize tailwater ponds to capture this water and reuse the water via
gravity or pumps. These reuse systems have been demonstrated to greatly improve efficiencies.

The irrigation system on the Harney Peak Ranch includes many features that serve to improve \'F sHow
application efficiencies. We do not characterized water application on the Ranch as “flood | . kene
irrigation.” It would generally be appropriate to say the Lamb’s have practiced “furrow irrigation” g P
although the Lamb’s have also utilized two big-gun sprinklers that irrigate 200 foot radius circles, Occers
and over 10,000 feet of tow-line (with sprinklers approximately every 30 feet). Approximately 100
acres under the Murphy Ditch have been leveled and bordered.

We believe the irrigation control features historically used on the Harney Peak Ranch are quite
advanced and result in considerable improvements to water application efficiency. The literature
contained within Attachment 3 support this. As such, we continue to think an efficiency of 65% is

reasonable, and perhaps conservative, for use in evaluating historical use of water from the Murphy
Ditch.

We want to reiterate that our engineering efforts conducted for Rapid Valley Sanitary District were
objective and that we were in no way directed toward particular findings in our analyses. The
information we present is based on factual evidence and our professional experiences in several
western states. We believe our findings are accurate with respect to quantifying the amount, location
and timing of consumptive use and depletions associated with the historical use of the 1878 Murphy
Ditch priority on the Hamey Peak Ranch. We continue to believe that our engineering report
describes terms and conditions on a transfer of the Murphy Ditch rights to the District that will
. adequately protect other water right owners.
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We hope that this information is helpful in your continued review of our report and consideration of
the transfer process by Rapid Valley Sanitary District. It is our understanding that Mr. David Lamb
may also be preparing additional information concerning historical water supplies and irrigation
practices at Harney Peak Ranch. '

Please let me know if you have further questions.

Very truly yours,

LEONARD RICE ENGINEERS, INC.

ok /j ~

Ed Armbruster, P.E., C.C.E.
Principal

cc. Jim Jester
Ted Schultz
Brian Hapgg
Chuck Riter

eja/eja
1161RSVO02

Enclosures
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Water Rights Program - DENR

File Documentation
County: Pernnington

Name of Person: Ted Schultz, Cetec Engineering

Address: PO Box 9014 Rapid City SD 57709

Date: 12/13/2005  Telephone: 605-341-7800

RE: Draft Transfer Proposal Report for Rapid Valley Sanitary District

Comments:

Don Stroup and I participated on a telephone call with Ted Schultz concerning additional
information we are going to need from the Sanitary District to support the water right transfer
proposal. 1 told him we identified four assumptions that we would like additional supporting
evidence. First is the irrigation efficiency increase from 50% to 65%. We would like to have the
land identified where the sprinkler and big gun versus flood irrigation occurred. Second is the
Jactor to increase consumptive use due to increased elevation, I reviewed the paper provided but
Iwanted to know if any other research verified these results. Third, 1 still question the number of
acres the delivered historical irrigation was pro-rated over. Fourth, I still question the 50%
increase in the historic reported water supply.

I said we would be sending a formal letter requesting this additional information and
Justification of assumptions.

Mark D Rath
Natural Resources Engineering Specialist



Water Rights Program - DENR

File Documentation
County: Pennington

Name of Person: Ed Armbuster, Leonard Rice Engineering
Date: 12/21/2005  Telephone: 303455-0155
RE: Draft Transfer Proposal Report for Rapid Valley Sanitary District

Comments:

Lynn Beck and I participated on a telephone call with Armbruster concerning additional
information we are going to need from the Sanitary District to support the water right transfer
proposal. I explained we intended to send him a letter with a formal data request, but it would
not be sent until after the New Years. I told him we identified four assumptions that we would
like additional supporting evidence. First is the irrigation efficiency increase from 50% to 65%.
We would like to have the land identified where the sprinkler and big gun versus flood irrigation
occurred. Second is the factor to increase consumptive use due to increased elevation, I
reviewed the paper provided but I wanted to know if any other research verified these results.
Third, 1 still question the number of acres the delivered historical irrigation was pro-rated over.
I told Ed that I identified some water rights diverting from Murphy Ditch that were not in the
irrigation district and could not purchase stored water from the Reservoirs, also felt proposal
did not address wetter year diversion by non-Murphy Ditch water rights. Fourth, I still question
the 50% increase in the historic reported water supply. 1 felt the 3.54 Ac-ft per acre amount
proposed was unreasonably high. Ed agreed this needed to be looked at. 1 cited a thesis report
on well watered irrigation delivery for the Belle Fourche District which I agreed to fax to him.
Ed said he would send me some additional data on the elevation adjustment and a David Lamb
memo on irrigation practices

7

Mark D Rath
Natural Resources Engineering Specialist
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January 23, 2006

Jim Jester

Rapid Valley Sanitary District
4611 Teak Drive

Rapid City, SD 57703

Dear Mr. Jester:

This letter is in reference to the draft application and engineering report you provided concerning
a potential irrigation water rights transfer to the Rapid Valley Sanitary District. As you recall
during our November 8, 2005 conference call, Water Rights staff voiced concern about the need
to document the basis for many of the assumptions used in determining the transferable amount
of water.

In response to that, on November 16, 2005 Water Rights received a package from Ed Armbruster
with Leonard Rice Engineers containing some of the additional documentation. After reviewing
the supplementary information we request the following data.

First in the report, the consultant calculated crop consumptive use based off an irrigation
efficiency of 65% which is an increase from 50% the Water Management Board has accepted as
the appropriate efficiency for flood irrigation. In the November 16 letter that accompanied the
supplemental information, Mr. Armbruster stated David Lamb practiced “furrow irrigation”
along with using two big-gun sprinklers, 10,000 feet of tow line sprinklers, and leveled and
bordered 100 acres of the property. The supporting documentation provided indicates
efficiencies can be increased with different irrigation practices. Please provide legal descriptions
where these practices occurred, identify which practices applied to which land and identify how
long each of these practices has been in place.

Second, the documentation provided includes a factor to increase crop consumptive use due to
increased elevation. We have reviewed the papers provided to justify this increase (Pochop
papers). Please provide any other research reference that was relied on for your analysis.

Third, the Water Rights Program still questions the number of acres historically irrigated under
the water rights sought to be transferred. After considering Mr. Armbruster’s response, we went
back and looked at the location of the land covered by the various other water rights diverting at
the Murphy ditch headgate. We found some of these lands lying outside the irrigation district
boundaries and thus during water short years would have been unable to purchase water from
Pactola or Deerfield Reservoirs. However, some of the other water rights had the ability to
purchase water during the dry years and did make the purchases in some of those years. In either



case, Mr. Armbruster’s logic attributes all non-1878 priority Murphy water right use to being
supplied by drainage and return runoff contributions into Murphy Ditch. This disregards the fact
there were years when there was sufficient water such that purchased water was not needed.
There were other years when some of the water rights having the ability to purchase stored water
releases did exercise that right. Please provide an analysis as to why the junior water right
holders would be limited to drainage and return runoff contributions.

Fourth, the Water Rights Program continues to question the 50% increase in the historic reported
water supply. This increase allows for a proposed transfer amount of 1303 AF annually. This is
equal to 3.54 acre-feet of water delivered to each acre of land which in our opinion is excessive
as compared to amounts reported for irrigated land located on the Belle Fourche Irrigation
District, located 45 miles to the northwest and the Angostura District, 50 miles to the south.
Also, this amount is more than double the amount transferred in earlier water right transfers from
Murphy Ditch lands. Please provide any additional documentation you have on this issue. Also
please demonstrate the legal authority allowing the volume diversion to exceed the limit set forth
in SDCL 46-5-6 or to otherwise account for the 3.54 acre-foot per acre delivered to the land.

The amount of water proposed to be transferred can be split into two components. First, the crop
consumptive use component and second is the return flow component. As was discussed during
the November 8§ conference call, we would require a resolution by the Rapid City Council
agreeing to continually return the District’s effluent at the treatment plant outfall as replacement
water for the return flow component. Otherwise our recommendation will be only the portion
associated with the crop consumptive use may be transferred.

Scheduling this matter for a March 2™ hearing before the Water Management Board is probably
unreasonable due to time constraints. The public notice needs to be sent to the newspaper by
January 27", Instead I suggest that we work towards bringing the application before the Board .
at their May 3™ and 4" meeting, '

If you have any questions, please contact Mark Rath of the Water Rights Program at phone (605)
773-3352.

Garland Erbele, Chief Engineer
Water Rights Program

Cc: Ted Schultz, Cetec Engineering Services Inc.
Ed Armbruster, Leonard Rice Engineers, Inc.
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April 19, 2006

Jim Jester ~
Rapid Valley Sanitary District
4611 Teak Drive

Rapid City, SD 57703

Dear Mr. Jester:

This letter is in regards to a April 14, 2006 telephone request we received from Ted Schultz and
Ed Armbruster concerning the proposed water right transfer. It is our understanding you recently
met with David Lamb concerning the proposed transfer. During your discussion a couple of
issues arose that you would like to have addressed prior to finalizing your agreement with Mr.
Lamb. '

We understand that Mr. Lamb prefers the option of being able to lease-back irrigation water over
a period of five years. Each year, more water would be utilized by the Rapid Valley Sanitary
District and less available for irrigation. If the proposed transfer is approved, the District would
be restricted to a monthly volume of water that can be used. This would require the Sanitary
District specify the amount of water Mr. Lamb would be leasing each month. We would require
the installation of measuring devices at the District’s raw water intake, and at any of Mr. Lamb’s
pump sites and lateral turn-outs from the Rapid Valley Water Company (Murphy) Ditch to
continually monitor the water diverted to ensure over appropriation does not occur. Limiting the
volume of water used on Mr. Lamb’s property rather than the number of acres is allowable.

A second issue is the status of the Warren Lamb Lumber Company water permits Nos. 1461-2
and 1461A-2. These two permits combined authorize irrigation of much of the same land on Mr.
Lamb’s property that are covered by Murphy Ditch, Cyclone Ditch and South Side Ditch water
rights including the land proposed in the transfer. The Warren Lamb Lumber Company rights
have a priority date of August 25, 1914, making them relatively junior water rights for Rapid
Creek. This means, except under extremely wet conditions, there is no natural flow available in
the Rapid Creek for diversion by these water permits. This was addressed in both permits when
they were issued with the following qualification:

Low flows as needed for domestic use, including livestock watering and prior water rights
must be by-passed. Unappropriated water is available in Rapid Creek to reasonably satisfy



this application only through contract between the Rapid Valley Conservancy District and
Bureau of Reclamation covering releases from Deerfield and Pactola Reservoirs.

Because the land associated with the proposed transfer from Murphy Ditch are not part of the
Rapid Valley Water Conservancy District, purchased project water from Deerfield and Pactola
Reservoirs cannot be used to irrigate lands located outside of the Rapid Valley Water
Conservancy District boundaries.

If you have any questions, please contact Mark Rath of the Water Rights Program at phone (605)
773-3352.

Sincerely,

Garland Erbele, Chief Engineer
Water Rights Program

Cc: Ted Schultz, Cetec Engineering Services Inc.
Ed Armbruster, Leonard Rice Engineers, Inc.



March 28, 2006 RECEIVED

MAR 27 2055
Mr. Mark Rath A
S.D. Dept. of Environment & Natural Resources
Water Rights
Joe Foss Building
523 E. Capitol
Pierre, SD 57501-3182

Re:  Murphy Ditch Water Rights
Dear Mark:

I am writing to discuss the additional Murphy Ditch Water Rights information that was
submitted earlier this month. I would like to schedule a meeting in Pierre between March 30
and April 7 to discuss the water rights application.

The Board of Trustees would like to establish a set schedule for the water rights application
and review process. Please call and we can set up a meeting on this matter.

Sincerely,

CETEC Engineering Services, Inc.

Ted F. Schultz, P.E.
Principal

TFS/sif

cc:  Jim Jester, Rapid Valley Sanitary District
Brian Hagg, Whiting, Hagg & Hagg, LLP

f=t=l)
Ed Armbruster, Leonard Rice Engineers, Inc.

Chuck Riter, Bangs, McCullen, Butler, Foye & Simmons, LLP

1830 West Fulton St.
PO Box go14

Rapid City, SD
§7709-9014

www.cetecengineering.com
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March 9, 2006

Mr. Mark Rath

S.D. Dept. of Environment & Natural Resources
Water Rights

Joe Foss Building

523 E. Capitol

Pierre, SD 57501-3182

Re: Murphy Ditch Water Rights on Harney Peak Ranch

Dear Mr. Rath:

On behalf of Rapid Valley Sanitary District, I am forwarding additional information
requested in Mr. Garland Erbele’s letter dated January 23, 2006.

This information addresses the items described in the letter and provides supplemental data
and background information on the irrigation methods utilized on the Harney Peak Ranch.

The map and photos in Section 4 and Section 6 were prepared during an on-site meeting and
tour of the property with Mr. David Lamb. Mr. Lamb has also provided additional written
documentation located in Section 5 of this submittal. The following attachments are included
in this submittal package:

Leonard Rice Engineers, Inc. Letter dated February 22, 2006.

Irrigating Alfalfa in South Dakota, Cooperative Extension Service, SDSU and USDA.
An Efficient Irrigation Technology for Alfalfa Growers, Journal of Extension.

Harney Peak Ranch Photos, January 2006.

Draft Resolution by City of Rapid City. Presented to City for review.

Figure 6 Hamey Peak Ranch Lands, Irrigated by Murphy Ditch.

A T

Please review this supplemental information and feel free to contact me with any questions.
We look forward to working with you to complete this application as soon as possible.

1830 West Fulton St.
PO Box 9014

Rapid City, SD
§7709-9014

www.cetecengineering.com

03135.01/03/06/06

® 605.341.7800
® 605.341.7864



Mr. Mark Rath

S.D. Dept. of Environment & Natural Resources
March 6, 2006

Page 2.

Sincerely,

CETEC Engineering Services, Inc.

Jdlckef

Ted Schultz, P.E.
Project Manager

TS/sjf
Enclosures

cc:  Jim Jester, Rapid Valley Sanitary District — Water Service
Ed Armbruster, Leonard Rice Engineers, Inc.
David Lamb, Harney Peak Ranch
Chuck Riter, Bangs, McCullen, Butler, Foye and Simmons, LLP
Brian Hagg, Whiting, Hagg & Hagg, LLP

1830 West Fulton St,
PO Box go14

Rapid City, SD
§7709-9014

www.cetecengineering.com

03135.01/03/06:06

® 605.341.7800
® 605.341.7864



1. Leonard Rice Engineers, Inc.
Letter dated February 22, 2006
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JANET WILLIAMS

February 22, 2006

Mr. Mark Rath

South Dakota Department of Environment and Natural Resources
523 East Capitol Building

Pierre, South Dakota 57501-3182

RE: Letter from Mr. Garland Erbele re. Murphy Ditch Transfer

Dear Mr. Rath:

We have received a copy of the letter sent to Mr. Jim Jester (Rapid Valley Sanitary District) by
SDDENR (Mr. Garland Erbele) dated January 23, 2006 concerning water rights historically used on
the Harney Peak Ranch. Thank you for the additional comments. The following attempts to answer
several questions raised by SDDENR in the letter.

Irrigation Water Application Efficiency

The State has asked that we provide additional documentation concerning water management
practices on Hamey Peak Ranch, and specifically, the locations where sprinklers were used for
irrigation water application, fields that have been leveled, and bordered areas. We have contacted
Mr. David Lamb and he is working with the District to prepare a map showing the location of
irrigation features. Physical irrigation water management features at the Ranch include:

e Water delivery through grade-pressurized 15-inch main lines and 12-inch distribution lines
or 8-inch high-pressure pumped pipeline systems designed by the USDA;

e Leveled and bordered fields designed by the USDA;

e 10,000 feet of 4-inch sprinkler towlines;

e Two traveling big guns sprinklers;

e Aluminum pressure distribution lines;

e Several reuse reservoirs; and

e Several pumps systems.
We have copies of engineering reports that supported two prior water right transfers involving the
Murphy Ditch. One of these transfers involved the M.P. Carley property, where it was reported that
the historical application efficiency was 50% (no additional information was provided). The second
transfer involved the Tyler property, where an 80% application efficiency was reported based on

historical use of sprinklers (side-roll system). Another engineering report supporting the transfer of
South Side Ditch water rights (Stromer property) reported a 50% application efficiency for historical

WATER RIGHTS ¢ GROUND WATER ¢ PERMITTING ¢ WATER SUPPLY PLANNING ACEC



Mr. .Mark Rath
February 22, 2006
Page 2

“flood” irrigation. These studies illustrate that application efficiencies not only vary between ditch
systems, but within the same ditch system depending on physical facilities and water management
practices of individual ranchers.

It is our opinion that the method of irrigation water application and many other water management
improvements by Mr. Lamb and his family on the Harney Peak Ranch justify use of a maximum
application efficiency of at least 65%. The most significant of these improvements included the use
of sprinklers on portions of the ranch and the ability to capture and reuse tailwater runoff.

Note that in our study, we define 65% as the maximum irrigation water application efficiency that
can be achieved. In months when there may have historically been excess supply (after ditch loss),
the actual achieved efficiency would have been less than 65%. In fact, over the 55 year period we
examined, actual achieved efficiencies ranged from 32% (April) to 62% (July and August) on an
average monthly basis, and averaged 54% on an annual basis. This is to be expected — in general,
when water supply is greater than crop demand, achieved efficiencies will be lower. When demand
exceeds supply, efficiencies will be higher, up to the maximum achievable efficiency that has been
defined (i.e., 65%).

Our previous letter (November 16, 2005) included several attachments that contained reference
information related to irrigation efficiencies. We can provide many more if needed, and please let
us know if you have questions on the material already provided.

Again, it is our understanding that Mr. Lamb is working with the District to prepare additional
information to help clarify the historical irrigation practices on Harney Peak Ranch and this
information will be forwarded to you as soon as possible.

Determination of Potential Crop Consumptive Use

In November we also provided several reference documents concerning the adjustment of crop
coefficients for use in the Modified Blaney-Criddle method for determining potential consumptive
use. The adjustment is intended to account for differences in elevation for the site being examined
and the site where original coefficients were developed. Because Modified Blaney-Criddle is a
simple temperature based method, lower temperatures during the night time may skew downward
the average daily temperature more significantly at higher elevations. We have found that applying
this adjustment brings the results of applying the Modified Blaney Criddle method into good
agreement with results of applying more sophisticated techniques.

There appears to be consensus among scientists and engineers that use of more advanced techniques,
so called combination equations, result in more accurate estimates of crop water requirements than
estimates developed using the Modified Blaney-Criddle approach. However, the combination
equations, e.g., Penman-Montheith, Kimberly-Penman, etc., are much more data intensive, requiring
information not only on temperature, but daily data on wind, vapor pressure, and solar radiation.
Sophisticated climate stations are being installed in many areas to allow such data collection but
even for the older stations data are available only for about 10 years. A common practice when a
reasonable period of data are available is to apply a combinaticn equation, apply Modified Blaney
Criddle over the same period, then adjust the Modified Blaney-Criddle crop coefficients until the
Modified Blaney-Criddle results match the combination equation results, Then, use these

® LEONARD RICE ENGINEERS, INC.



Mr. .Mark Rath
February 22, 2006
Page 3

“calibrated” coeffictents within Modified Blaney Criddle over a longer period back in time when
data required for the combination equation are not available.

We have found that a simple elevation based adjustment to the crop coefficients serves much the
same purpose and does a good job of increasing the annual calculated potential consumptive use.
amount and maintaining the same seascnal pattern.

We want to point out that the South Dakota Office of Climatology provides information via their
web site on crop potential consumptive use based on use of a Penman based equation. Data at the
Caputa station are available starting in 2003. For the period 2003 through 2005, and for the months
May through September, irrigation water requirement (i.e., potential consumptive use minus
effective precipitation) for alfalfa at the Caputa station averaged about 2.89 acre-feet per acre. Over
the period 1950 through 2004, our analyses indicate irrigation water requirement for alfalfa averaged
2.10 acre-feet per acre at the NOAA weather station near Rapid City. The difference, in part, is
likely due to the lower precipitation, higher temperatures and lower humidity during the 2003 — 2005
period as compared to the longer term average. It may also be that even with the elevation
adjustment, the Modified Blaney-Criddle approach still underestimates potential consumptive use.
Nevertheless, we continue to feel our application of the elevation adjustment is appropriate, and
perhaps conservative.

With respect to information from the South Dakota Office of Climatology, their web site address is
http://climate.sdstate.edu/w_info/et/etnew.shtm. We are attaching two additional reference
documents containing information on water requirements for alfalfa (Attachment 1). One of the
articles (Jrrigating Alfalfa in South Dakota) contains some interesting water use information as
related to alfalfa yields. As reported in this reference, alfalfa production in South Dakota requires
about 4.5 — 6.0 inches of water for every ton of hay. If we use an average of 5.25 inches per ton, and
consider Mr. Lamb’s report of approximately five tons per acre, this would require approximately
2.18 acre-feet of water per acre. Note that to apply 2.18 acre-feet of water per acre, at a application
efficiency of 65% and a ditch loss of 11% would require diversion of approximately 3.77 acre-feet
per acre.

Allocating Diversions through the Murphy Ditch

The letter from SDDENR states that the Water Rights Program “still questions the number of acres
historically irrigated under the water rights sought to be transferred.” It is not clear to us if there isa
question specifically about the amount of land historically irrigated using the Murphy Ditch water
right on the Harney Peak Ranch, or if the question pertains to other lands not owned by Mr. Lamb.
It is only the Harney Peak Ranch portion of the Murphy Ditch rights owned by Mr. Lamb that are
involved in the transfer. With respect to other lands irrigated via the Murphy that are not owned by
Mr. Lamb, we have not investigated whether they are inside or outside of any irrigation district. It
is, however, our understanding that lands must lie within irrigation district boundaries to be eligible
to purchase water from Pactola and Deerfield reservoirs.

It is our understanding that several water rights may be delivered through the Murphy Ditch.
Included are the original rights associated with the Murphy (1878 priority for 17.0 cfs, and 1893
priority for 3.0 cfs), the Little Giant (Permit No. 653-2 for 2.4 cfs), Blanche Sedivy (Permit No.
1684-2 for 0.21 cfs), Warren Lamb Lumber (Permit No. 1461-2 for 1.25 cfs), Marty Rypkema
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Mr. .Mark Rath
February 22, 2006
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(Permit No. 1784-2 for 0.71 cfs) and Jerry and Donna Olson (Permit No. 1788-2 for 0.50 cfs). Itis
our understanding that the Murphy Ditch elected not to become a member of the Rapid Valley Water
Conservancy District, and its irrigated lands are therefore not eligible to receive water from Pactola
and Deerfield reservoirs. Other rights diverting through the Murphy may be eligible to purchase
reservoir water.

In our analyses of the Harney Peak Ranch we were required to develop an estimate of historical
water supplies available as derived from 33.4% ownership in the Murphy Ditch. Unfortunately the
carriage of other water rights in addition to the Murphy Ditch rights complicates a simple proration
of total diversions by ownership percentage. This issue has come up fairly frequently in water right
cases in Colorado (also a prior appropriation State). The only approach we have seen and used to
“allocate” total water diversions through a structure permitted to carry multiple water rights is by the
water right priority. The underlying assumptions are that 1) there is a demand for the water under
the senior right; 2) the more senior rights would take their full water right amount if it were
available; and 3) the senior rights are entitled by law to take the water first because of their priority
over junior appropriators.

We believe the allocation of total diversions through a ditch by priority of the water rights is a
fundamental principal in water rights engineering. This is the position accepted by the Colorado
Division of Water Resources, numerous attorneys and engineers specializing in water right matters,
and the various water courts responsible for adjudicating water rights.

Allocation of total diversions through the Murphy Ditch to senior rights first may result in little or
no water being allocated to the more junior rights. This is not to say that junior rights associated
with the Murphy Ditch never received water. As noted in our previous letter, significant drainage
into the Murphy below the river headgate and measuring point occurs due to storm events and more
regularly from irrigation under other ditches whose lands lie above the Murphy Ditch. This drainage
has likely precluded the necessity and the ability to fully divert water right amounts at the headgate
on Rapid Creek. Note that a feature of the Murphy Ditch is a return flow structure located below the
headgate that allows conveyance of water back to Rapid Creek if tributary drainage causes total
flows to exceed ditch capacity. None of the tributary inflow to the Murphy Ditch would be included
within the available diversion records. We understand that these issues have been studied in the past
by a special drainage commission.

We have also pointed out that other owners of the Murphy Ditch senior right likely did not use their
water entitlement as fully as Mr. Lamb. This would result in unused Murphy Ditch water being
made available for use by the junior right owners. Mr. Lamb has repeatedly commented to us that
historically there has been good intra-ditch cooperation where ranchers are willing to share in times
of shortages. '

We do not claim in any way that the junior water rights in the Murphy Ditch are legally limited to
drainage and runoff contributions to the ditch. Ourunderstanding is that the junior water rights have
the legal right to divert water from Rapid Creek like any other water right, i.e. subject to physical
availability and legal availability (in priority).

A final point we want to make with respect to the allocation of diversions to various water rights
relates to historical diversion records (also discussed below). It is our opinion that the diversion
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records available for the Murphy Ditch do not accurately reflect what was actually diverted from
Rapid Creek, i.e., the records significantly understate actual diversion amounts. We believe our
opinion is supported by information and comments received from Mr. David Lamb, the Bureau of
Reclamation, the Rapid Creek Water Conservancy District, and two Water Masters for Rapid Creek.
Our understanding is that historically, the purpose of record keeping on Rapid Creek was not driven
by a need for tight water right administration and potential water right disputes — there was very
much a cooperative environment among ranchers and water right owners. Instead, diversion
recording was driven more by the need to track reservoir water deliveries — the Murphy Ditch
decision not to participate in the Conservancy District may have put even less importance on
accurate record keeping for the Murphy.

Historical Water Supply

As discussed above, it is necessary to adjust historical diversion records for the Murphy Ditch to
more accurately reflect actual diversions and ultimately the depletive burden on Rapid Creek due to
irrigation on the Harney Peak Ranch. We have previously provided information as to our
methodology for making these adjustments, and continue to feel the adjustment is appropriate for the
Murphy Ditch 1878 priority and perhaps conservative with respect to total diversions through the
Ditch under all water rights.

On an annual basis over the period 1950 — 2004 we have estimated diversions attributable to the
Murphy Ditch 1878 priority and delivered to Harney Peak Ranch to average 1,303 acre-feet, and
range from 657 acre-feet to 1,738. The estimated annual average delivery of 1,303 acre-feet reflects
an average diversion rate from Rapid Creek of about 3.6 cfs, or only 64% of the 5.7 cfs Mr. Lamb
own in the Murphy Ditch 1878 priority. For 368 irrigated acres on the Harney Peak Ranch under the
Murphy Ditch, this equates to diversion from Rapid Creek of roughly one cubic foot per second per
102 acres. The amount permitted for Mr. Lamb’s in Permit No. 1727-2 (and presumably the legal
authority) equates to roughly one cubic foot per second per 65 acres.

With respect to the volume of water historically applied at Harney Peak Ranch, we will again point
out the information we have developed with respect to irrigation water requirement and information
from the South Dakota Office of Climatology, the South Dakota Cooperative Extension Service, and
others regarding crop water demands. We believe Mr, Lamb and his family applied good water
management in their ranching operations, i.e., they did not waste water — it was not in their interests
to apply more water than was necessary to achieve good crop yields.

We can offer little in the way of comments on the information provided concerning the Belle
Fourche Irrigation District. It appears to us that this study (Masters Thesis by Cheryl Roland, South
Dakota School of Mines and Technology) was aimed at identifying potential water conservation
opportunities in order to increase water deliveries to ranchers, improve water quality, and enhance
wildlife and recreation at Belle Fourche Reservoir. The study was not specifically aimed at
determining necessary irrigation water requirements to achieve good crop yields. We will point out,
however, that records of historical “project” water deliveries may be a poor indicator of the amount
of water ranchers want delivered because there is a cost associated with each acre-foot of delivery.,
River water diverted under the prior appropriation system, by contrast, is free of charge.
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We will note that while extreme care is taken in the State of Colorado with respect to recording and
maintaining information on diversions from surface streams and rivers, much less information has
historically been recorded for groundwater pumping by wells. In the case of alluvial wells with
direct connection to surface streams, and which effectively are administered the same as ditch water
rights, the State and others have routinely used demand based estimates of historical pumping during
water right transfer cases. That is, crop demand (based on one of the techniques discussed above) is
used along with an estimated application efficiency (typically 65% - 80% depending on technique)
to back into estimated groundwater withdrawal. Pilot studies where this method has been applied
even though meters are installed on the wells indicate good agreement between estimated and
measured pumping, Again, this indicates that ranchers recognize the importance of applying the
appropriate amount of irrigation water.

Return Flow Locations

We agree that maintenance of return flows associated with use of the Murphy Ditch 1878 priority
water right in the amount, timing and location is necessary for protection of other water rights
diverting from Rapid Creek. It is our understanding that Rapid Valley Sanitary District is working
directly with the State to address this concern.

Terms and Conditions on Transfer

In some of our past conversations with the State we have discussed the issue of terms and conditions
on the transfer of Mr. Lamb’s water rights in order to be protective of other water right owners on
Rapid Creek. We think we are in agreement that terms and conditions are necessary. Our
September 21, 2005 report described several terms and conditions we thought were appropriate.
These terms and conditions are summarized as follows:

1. Future use limited to the historical season of use, i.e. April 15" through November 30™.
Maximum rate of diversion limited to the prorata interest in Murphy Ditch 1878 priority, less
ditch loss, i.e., 5.05 cfs.

3. Rate of diversion limited to the prorata interest of daily diversion amount attributable to the
Murphy Ditch 1878 priority, less ditch loss.

4. 10-year monthly and annual volumetric limits on diversions based on long-term monthly and
annual averages.

5. Dry-up of lands historically irrigated with transferred water rights.

6. Measurement, accounting and reporting of water use.

It will also be necessary to ensure historical return flows from future use by Rapid Valley Sanitary
District are maintained in quantity, timing and location to protect other water rights that may have
relied on those accretions to Rapid Creek. We believe this will be accomplished through the
volumetric limitations described above, the reduced depletive effect from municipal use of the water
rights, and the location of the treatment facility receiving waste water from the District.

Prior transfers on Rapid Creek have included a condition that limits diversions to long-term annual
and monthly averages. In our opinion, limiting each year’s diversion amount to the long-term
average annual amount will result in the District never being able to realize the historical yield of the
water right. We have proposed that the volumetric limit be based on a 10-year running average
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derived from the long-term average. In other words, if the long-term average annual amount is
1,303 acre-feet, then over a period of 10 years, the District may not divert more than 13,030 acre-
feet. We would like to discuss this and other terms and conditions further with the State.

We will also point out that because future use of the Murphy Ditch 1878 priority water right by the
District will be less depletive (on average 31% from April through October) than has occurred
historically under irrigation on Harney Peak Ranch, and because volumetric limits will constrain the
amount the District can divert, there will actually be less depletive burden on Rapid Creek following
the transfer. This will be a net benefit, following the transfer, to other water right owners on Rapid
Creek.

Summary

Our engineering efforts have been aimed at quantifying and characterizing the historical depletive
burden on Rapid Creek resulting from irrigation on the Harney Peak Ranch, and specifically, use of
Mr. David Lamb’s ownership in the Murphy Ditch 1878 priority water right. In our studies we have
developed reasonable estimates of historical diversions, consumptive use, return flows and net
depletive effects from such use. We have relied on a variety of data and we were required to
develop estimates of in some areas. Our client, Rapid Valley Sanitary District, in no way influenced
decisions we made regarding our approach, use of data, or estimates we developed, nor did they
otherwise encourage particular findings. We continue to believe our study is reasonable and
accurate with respect to conclusions regarding depletive effect from irrigation on Harney Peak
Ranch. We also believe the water rights can be transferred to the Rapid Valley Sanitary District and
used, pursuant to the terms and conditions outlined in our report dated September 21, 2005 and
summarized above, such that there is no injury to other water right owners along Rapid Creek.

Very truly yours,

LEONARD RICE ENGINEERS, INC.
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Allalfa performs ndmiirably as-
an irrigated crop in Seath
Dakota—so well that iLis often
neglecied, When given aiiention,
it can realistically maintain
irrigated ymlds of 610.7°TIA
each year in most of South.
Trakota whers 1102 T are
pravuced on dryland.

Irpignted lond that will
produce 100-130 By cofn will
praduce 57 T alfatliy, On povrer’
irrigated Iand that produces
50.70 bu corns ofie can expoect
357 olale.

Alfalfs has higher waler
requirenyenda for penk: yields .
than mnst sther cropd: It may not
rench its full polontial yield in
any purd of this state withou
wrigalion .

Alfalla is prmiurmi on 2.2
mitlion acres [dryland s
irrigniod combined]) in pvury
vounty in South Dakels. By
conirast, even when corn is
irvigafed, it isadapied o only
about twa thirds of the state) Y
the marketing problems of
imn*;pc:rm!mn ‘antd ﬂxm’nmhng
pricus are evereome, alfaifa
could becomn the stale's number
one irrigatid ceop..

Variety Selection

Tha customary dryland alfalla.
variefies may nob bis the Lest
choicus for irrigation:

Nu singli variety hasail the
charactaristics necessiry Tor
bt results indor Al conditions
{Iable 1) For example, we need
a winlechardy and deought’
toterant yariety like Veenal on

‘drylamd, But with irrigation on s
‘poorly deained soit, Vernal is not

the hest chotee because it does

not hirve rapid regrowth or

phytophithora raol rof rsislance.
arpful va rww w!whzm is

Table 1. Selected varigty characteristics
ang thelr importance for dryland and
irtigated production.

Iepwisn Egant

Vam‘;c ;&wtm}wt Ior fryipnd 0o hrigatiee
Winterharginess Yes Desirable
fzodghi talerance ¥es No
Commen leat spol

resistance Ng Degitab’e
Bacierial wilt resistante Yos Yes
Insect resistance Gesirpbln  Dogirabie
Regrawth ability Not ahways  Yes
Ehytnahthory rool rot

resistance Seldom Yey
Sepdling vigor” Yes Yes

irrigulion than for drylang
‘proiuction. Sinee production
costs dre groater winder
irrigation than on dryland, the
wrong varisty tan substontially
retuce profits. Additional
infprmation on varieties is given
in F5.5209; Allalfa vorietios for
South Daketn.

Common or Seuth Dakota
“Common. This catogory of seed
silfalfa does fot guaranton

varistal purily.

it i of unknown breeding: the

bifer canhob predict

;mrfmmaﬂw. Onn sack Inboled
“rammon’ may be excellsat for
irrls;atmn white another one
may resull in stand loss in 2

years

“Common’ or “South Dakota
Common’ seed is not 1 wiso
‘vheice for {reigation unless the
buver ean be positive that it

originated from o variely known

ta porform well under irrigation.

Publiz versus Private
Varieties. i tim past, most
alfolfa vasinties were developed
and reloased by state
agriciltural experiment stations
and by USDA, Varieties from

EC 730

B e PR S e PR s ey £ B e L S,

ihpse spurees are known as
“public™ varieties,

However,'in recent years
private indastey has gained an
aitive vole in breading dnd ‘
stleating hay varieties, Privately
'devs,inpeﬁ v;meim% are called

“prapricia v

When o variety mests
agronomicaily important
roruiromants; it does nat matler
whether that variely is a public
ar privaie relesse, 18 long as the
grower-can be ronfident that the
advertised characteristics of the
viiriaty are armally prmmt

Flemigh versus Standard
Regrowth Types: fn recent yoars
Flemish strains from northern
andwestern Europe have

‘hecome papular in humid fegions
“and ivgemi-arid regions where

irrigation effectively createsa
long growing season

Flumish types have more fapid
vegrowth than nun:Flemish '
straing; and are bolerable to
utilize the fall growing season’
when irrigated, Mosl recent
Flemish voricties have improved

‘winter hardiness and disense

‘rosislances,

This need for extreme levels m‘
winier hardiness or drought
resistance that exists for mich
of Sotth Dakota is oflsel to-some
extent by/irrigation. With
irrigaiion, pmnis citn be N
‘maniged to RO inte winter witha
lugix tevel of vigor, Winter § mmrv a
will Bie loss snvere unloss frost
henving or ice sheet formation
oeturs: then differences in
winiter hardiness probably are:
nol reloted to survival,

Beveral standard (non-Flemish) -
varieties praduce 'well under
irrigalion. Flemish types may
huve an edge whers growers are
pashing for peak pmduc!wn,




However, expuriences to dale in
Souih Dukela show that several
standard varicties are just as
produntive as Flemish strains, i
is appropriste to considar
pianting some of beth. espociolly
where lirge noreages are
irrigated.

A Seydar trial of Rodicld
{Tubli 2} showsd comparabla
irrigated production from
froquois [standard). Vernal
{standard), and Saranoc
{Flemish] In 1974 Iroquois and
Saranac yvielded belter than
Vernal which is an excellons
‘dryland variety, There werg no
real differences in ony other
YOI,

Ina 20-varioty irrigated irial
nl Nisland, Butte County {Tuble
31 several stondard and Flemish
vatieties produced o Joyear
average of 7.2 T7A, Only four
anriviios (Vernal, Ladak 65,
iroquois. apd Siberian} were
subsianiially loss productive
than'mest of the other 16,

The point is that many
varieties have high yield
potential: it is ofton more
mienningful {o select varieties on
the basis of olher
(*h.;mawnalu 5.

“Winler hardiness {and veloled
drought tolerance) and bactetial
wilt resistance are more
important han minor yield
differences.

Will: resistanne is especially
:mpa;lant under irrigation where
there is olten o risk of early
‘stand luss with will susceptible

varieties: For long life under
lrm,&htm. varieties shonld alss

Tai}e 2. Yields ol irigated alfalfa
varieties ‘al Redtield.

Yul

o i 4

Wity vm 1m KT vm W van

Eas

Vernal 3 4 54 :f e 3w
_ {stancarg)
konooly 38 8672 58 39 v
{stangaidy ) :
Saranac 38 6% 7.8 38 3B 273
) AFlpmish} ‘ )
A5l extabisii
’ "ﬁvawwewwmm FR T BT P S
RFCWED,
A Saigion wael shnalm resaliEl i Rl 1 npnis dseact
B

Table 3. Nisland {Buite County) irrigated alfalfa trial showing 10 of the 20 varigties

unhdet test.
T Win Baciucint Phyiaphthare Wy Suma,.
Ewrcisusd ind L] a1 i, Asgant
Variny® i Sronighi 1oy lante  WISTI THE
14 %
Vernal {8} Puslic, Wisc Ag High Resistant  Sesceplivte R4 £
) £xp Sta .
Dawson (8] Public, Neb Ag High  Susceptible  Sussepuble i 5%
‘ Exp 8ta
Agate {5} Peterson High Rusislan Resistart s 76
Lt B (5) Public. Monl Ag High Resistant  Susceplible 8.9 64
B '
oguals (51 Agwdy High Resistand  Susceptitle €5 %
Siverian {5} Foster's Yeliow, Yery High ? Susceptiie 54 52
-Blossomy . .
S8 Janques HModerats ? ? 7.5 .
Thar (FY ‘murtmmipeKing & Te CModsate Resigtent + Susceptdle 77 1
‘Americata (F) Teweles Seed Co % Susceplive Susteplive VB T

Supsrsian (F)  Tewsies Seed Co

S variely average

e

Moderste +  Resikiuam Mod. resistant 7.8 70

7.2

PR RO PR P A

751 Sramtwa varly, 28] e vanely
OHRtstanhyeed Y1

be ai-least modorately winler
hurdy and drought tolorant,

For soils thal are poorly
drained or perlodically
inendaled, phytophthora root rot
fesistance is highly desirable.
Some rogistant varielies ary
Agute [Pelorsen Seed Col, Apallo
{North American Plani
Breeders), and Phytor {Northrup-
King Gl _

On'poorly drained soil af
Arpan, only resistant varmtses!

~ Apolloand Agate, maintalned.

«mtmhﬂnw stands ufter fwo.
growing seasens {T ab}g 4}
Phytophibora ruot rolorganisms
were. isoloted inoyellowetl and
stifiled suszeplible plants. .

Establishment:

By contrast lo :iry‘i:md
irrigated alfalia is ensier to
esfablish, This is mpemrlly true
in drier parts'of the state or
during dry spalls anywhore,

Three pssentials ol
establishment-are (1) seed ina
{iven seedbed, (2) saed al o
uniformly. shallow depth, wad {3)
hold. early weed competition ton
minimun.

Details on stand establishment
nre discussed in FS 503. Planting.

e pastures and hayland.
Additional information specific
o icrization and somy Suportiog

dota are given below.

Careful seedbed preparation:
pays Handsomely b
establishmeni,

Fall plowing and dmrmg will -
oftan permil scetling in carly

spring, especially on fing

{exdured soils thal require

~weathering to be mellow or.on

those that have an exisiing stand
of old allalfa or sod, '

Final prepuration should
dostroy garminaling weeds, _
break and lovel large clods, imd
leave a ficm clean seedbed. A
cultipacker seeder ‘will olteén -
create such a seedbed. Other
suaters may require additional
tillage.

Cloddy seedbeds can- resuitin.
poor starkis unless excessive
amounts of seed are used. If the
seedhed is not firm, air pockols:
may farm, £ausing yolng
soedtings to lose contact with-
soil moisture and dic.

tf weeds are not a problem,

soeding With grussland drill
directly into small grain or row
crop stubble frenuently
uliminatos the need for seadbod
preparation,
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ArtaRd pradaclion YIS are farieg gt 3 sma aieh sofs ang chmates 1hat growers face.
stale, Piots arg loraled Myrseghout the siate o taretul mowang. collecting, wWelghing, and
As with drylimd plantings, the Companion crops or nursoe

hest date of establishment is crops can he used to excellent
enrly spring, generally nbout advantage with now scedings: {1)
April 15 1o Moy 15, Fields may They provide profection from

be irrigated the provious fall. wends and supply shnde, {2)

Late summer establishment Small grains used this way can

{Augnst 31-Seplember 1) can be be harvested for Hay or grain, (3}
quita satisfuctory. Preparwd Companion trops permit carlier
semibeds or small grain stubble irrigation than would be possible
can ha irrigated. Seeding should if no companion grop woro used.
be done as scon allerwards as With flood irrigation, ‘
pmssible Inr rapid germinalion companion crops help to pravent
and sufficient growth for erosion and lessen the *boaking
overwintering viger. Planling as effert” that can kill nifalfa,

Inty as September 19 can be seedlings, With sprinkler
sueeessful, but risks of winter systems, the added benelit of
kil will increns. breaking the impact of water

Late foll plantings {aller droplets can ba unporhnt

Novembier 1) into dry seiudbeds To prevent oxcessive shading
run the risk of germinantion so .or moisture competition, the
early in the spring thnt seedlings  sceding rate of small grain

may be killed hy frost Late fall companion crops should be
{dormunt season) seediogs oro substantially reduced, Full

nol recommentded Tor alfalia, seodling rates cim resull in

Table 4, Arpan (Rulte County) irrigated atfalla trial with Fhythephibera root rol
gonfirmed.

Suan

Hay preduttive, 1977 vaption

Faytaphihary - Septemts

Viriety roct 1ot m e 3 e 18
- " ‘ :
Apphia’: Resistan 18 1.3 * 1.3 44 Gond
Agate . Ressiant 15 1.2 1.2 38 Gond
Lonat sepgt ™ UnKsown 16 13 1.0 38 Fair—
Weathamaster & 77 Unkeown 18 12 0.8 3.8 Foot
requoty Suscepible 17 1.2 09 38 Pont +
{essatk Susreptibie iR 11 LR 35 Potir 4
Thor Susteplible +5 1.1 08 34 Powr 4
Yernai Susceptble 15 19 0.8 33 Poore

SFantad Al 1EFE AM virmhed NC patetert )""Cs LTS
e Gond 8B Sebeas taarty Ban - Googalans O 3% SaTE e ewtd Somean lusten P . Gm:i:hm-m; 2}y
PUAIS PHTRSE LT Clarleg
SEUTRE TR R0 w2t fr0m an 50 nepty B ey w uw argiates truen (ovsack

symoling i 106 DIGLS Imsure amﬁate resuits
wheth e passed Un 38 VATELY recommonaahions,

excessive compelition and
failure of the alfalla seeding.
The fallowing rotes are
recommended, depending on soil
moisture nnd weather, The
higher rates should be used in
antigipntion of favorable growing
ronditions:
oats, 25-30 1h/A
barley, 30-45 [b/A
siandard height spring wheat,
25.50 IM/A
semi-thvarl spring wheat,
30.50 1A '

_Reitent establishment method
trisls with ircigation at
Bronkings compared companion
crops and herbicide systoms,

The primary yield differences
were found in the scedling {Tirst)
vear, The tradeofls are readily
appiront in Tablo 5.

Methiod of establishment did
pol affect alfalfa yields in
following years,

When producers are peimarily

interested in contracting aifalfa
for debydration or in solling
nil‘nl{u hay, n preplant herhicide
¢ obinin more nlfalfa the
eezzdimg year. When proporly
done, nearly pure allalfa can be
obtained approximately 10
weeks after planting,

-On the other hund, sdeding a
small grasin and harvesting as
forage will yield more total
foragr: and ba less costly. When
i small grain companion crop is
planted for forage, protein
eontent of the first harvest will
be lower than for puro stands.



Taple 5 Irigated aialfa trials using
four establishmen! methods al Brook-
ings.*
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TatabinAment mathng  wead g Koy Mirmsuad Parymied

A wwk A
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o herdiciie) 44 ] il
Herbicide (Pre
plant Eplam; 4B 9 b

Qal tosage (Kula

fats harvesied

&5 fotase) 59 i 2
12t gran (Keta

0als hatvesied

3 gran) ? 0 L] 2.6
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vaelay 1138 § Mo SPOTAL M VErTay

Sntisfactory equipment for
seading varivs considerably, The
idend piece ol equipment has
features which insare that {1}
the correct amount of seed is
planted. (2] seed is placed at'the
bost depth, and (3} the seedbed
is firmly pucked.

Seeding equipment inclutdes
cultipuckers, grassiond drills,
press drills, grais deills or
hroadcast sesders: no one seeder
works best under ull conditions.

Cultipacker sesdirs are
excellant, except on sands where
seed may be placed ton shallw
or on clays with damp surfaces.
Seed tubres o grain drills having
legume boxus and press wheels
are also satisfactory whon depth
ean he sontrolled. A delailoed.
discussion of secding cquipment
is given in FS 503, Planting tame
pustures and haylands,

Depth of sceding is more
critical with small seed than
with Jarge. The small size of
allndla seet] may pravent,
emergenco i the seed is bulow
the surface by as much As %
inch. In fine fextured soils, Visls
inch is idoals in light soil, *.-%
inch is best. Surfuce planth 2 o0
i firm bed con work well H ere
is sufficiont rain followed by

ideal growing conditions.

Fertilization nt seading tinn is
recommended only when (1) soil
tists show extremely low levels
of nitrogen or phosphorus, and-

)

{2) it iy possible to side band or
bottom bamd about 2 inches from
the seed, or (3) fertilizer con be
applied prior to planting amwl
workd in, This would be
espocially necessary fur
phosphorus. Nitrogen cun be
broidcast on the surface.

Some tests have shown draslic
stand reductions whens fertilizer
has been placid in the furrow
with the seed. Recent rescarch
on the Balle Fourche Ierigation
Disiriet in Butte Gounty hay

shuwn that phosphale or
mitrogon, when concentrated in

the furrow and placed i contact
with the seed. was of
questionable banelif. Large
amounis of either nutrient often
reduce stands quite drastically,

I poassium is used, even
thaugh it is rarely needed in
Semth Dakota, it should be side
barded rather than banded
balow the seed. I u companion
crop is used, more than 15 1W/A
nirogen may stimalaie the
compinion crop ul the expense
of the alfalfa.

Inoculating nifalla seed with
the approprinte bacterium is
neepssary for alfalla to produce
its own nilrogen.

Inoculntion should be done
even if huying preqdnoculated
seul. Research at SDSU has
shown that inoculum already on

" The sesgbed must teceiva carefut attention,

Figating, packmg andg seeding fs being dong
here 18 dhe Spring. A hem seeibed Jiows this

the seed is oflen nol effective
because storage conditions
{which conn exceed 600 F} can
destroy the bacteria, See F§ 601,
Pre<inoculation und fiold
inoculation.

Fresh inoculum is readily
available and casts ahout $1/bu.

At planting lime, sced can be
moistenad slightly so that the
inoculom will stick belter, or it
van be put on drey and mixed in
the drill box, The dry mothod
would require 1% Hmes the
recommended fate.

Inoculstion may nol always be
necessary for the stand o Live,
but it can be beneficial in
soveral ways: (1} incressed
yvields, {2} higher protein, {3)
longer siand life, (4) botter
growth of the companion grass
crop, (5} inprensed soil nitrogor,
and (6) climination vl nitrogen
fertilizer applications.

Lime coatings for alfalla scved
have recently gained attention.
Coated soed is surroundoed by
lime based material, and
sumatimes containg Rhizobia for
nodulstion and nitrogen
production. Minnesota resourch
by the UISDA at sovou sites on
non-atid soils-showed po
advantage for estoblishment,
nodulation {an index for nitrogen
production potentiul]. or fer hay
viekds; At this time. seet! coating
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At ‘rc i tem‘e; 1S cormmanly used 19 seee
afally & thougn same seed 15 places o
Prgrent gapihs saisliciony seeding can be
gone Thp e fow 8 Eulbpaghets Reps In gae
4 M sepuney

of olfnlfa seed is not
ropommuonded,

Seeding rate information from
Soinh Dakota Irinls support
earlier recommentdations for
planting 8 1b of pure Hve sewd
{(PLSI* an acen. A farmer
phuming ta harvest two or more
crops of forage the scedling vear
shondd use phout 12 1A,

The primary difference in
yield among seeding rates is in
the seedling year {Table 81 In
this friad o gradn deill with
donhledise openers, doepth
hands, and packer wheels was
used. Satisluctory stands wern
ohlained al oll ristes: By the
second year thers wos virtually
my difference nmong tha sewding
rates although more weeds were
present al the 44b rate.

H equipment, seedbod, and
growing condilions wre ideal, the
4-Ih rote con be adegaote
{althouph not recommexlod) and
offers considerable savings. On
the other hand, il planting amd
growing comtitions are marginal,
16-20 [biA muy notl be enough.

The importance of proper
seeding eyquipment was
illustrated in o trial which
required vastly diflerent
guantities of PLS fo obtain the
same stand [Table 71

New seeding management
with irrigation is relatively
simple. Maisture lovels should be
kept adequate ot all times {o

2 tm—————

*PLS: = pudily x germitiition

Table 6. Allaita seeding rate trial with ir-
rigation al Brookings.*

Seedmg S;can?

12t yeat Sacond Thhd Faunth Tow

#8 DITAL (Y822 118731 {I%) 92T

e m

4 37 63 19 70 2

8 43 65 81 75 221

e 45 65 B2 78 223

18 36 64 831 77 24
Al prantasEquare fad®

4 W13 7 8

& 26 24 1t 18

1 W38 6 Y

% g A0 W 1

m e ,,; Wrek vireles 13X bytein, Sawu\. ang vmah
Prfkget Lputy el Patte on JUAE 1EPY 15 werid atter Dlatdogy
w0 Gatone 1502 1373 and 1074

ennble rapid rool and top
growth.

Il weeds are a problem, mow
the Tield as close as practical.
Romave residue {rom the field as
soon as it s dry cnouigh lo
manage A% hay, Windrows left
for much longer thon 5 days may
soverely damage young stands.

1f & compinion crop of grain is
tuken, maintain adequate soil
moisture to provest droughd
stress of the alfatfa seedlings. i

straw residue 18 loft, #t shodld be.

sprend as vniformly ag practical
o aveid “smothering.”

If phosplhiorus andfor potash
are 1o be used on the cstablished
storul; thoy ean he applied alter
removal of the first crop or the
COmMPRnion crof. ‘

Table 7. Szeding equipment trial at
Brockings with quantilies of PLS re-
guired to oblain equivalent stands, Al
wer seeded with small grain compan-
ion ¢rop.

Pury Bvy el
r Jamy and
Side i wwwugam
Cuiparker 80
‘Grassiang gedt with depth bands and
packer wheels LR

Grain gritt with smal! seed box dnd . L
tront mounted, iree banging spouts nr
Geain BiHl with $maii sead box tear

mounted, Tree hanging spouts 114
Gealn €13 with 2!'alfa sced mised

wiirgram 13.3
Hrpadeast -

X
i
|
|

Water Management

Yields of alfalfs hay are about
in proportion to available woler
suppiy when the nulrient supply
i adequatn,

fn South Dakoto, adfalis
requires ahout 4.5 to 6 inches of
witter oy every ton of hay, If we
assurmr the waler is applied by
irrigation systems which acn
8005 efficient, we would have 1o
apply 5.6 1o 7.5 inches of
irrigation water for cach ton.

Irrigation scheduling s an
intagrol part of alialfa
management, The rate of water
use is low immediately after
hitrvest, increases sharply, and
resiches a peak af the pre-hud
stage, Water required per ton of
hay peaks in July and August,

“Thuse patterns of water use
are quite predictable with
variations due largely to weather
and harvest schedules. Figurs
shows an alfnlfla water

consumpiong curve for four i
cultings; o three eutting curve ;
wonld have the samn type of =
pattern. is

I we assume o nermal soil L

antd a normal growing scason,
the following example illustrotes
the critical nature of intensive
irrignted alialla management. As
shown by Table 8, if cultings are
delaved by a foew days
ihroughout the season, the last
cutting {whether there are three,
four, or five planned) may nof be
possibia.

1t is especially difficult in most
of South Dakota to obtain four
cottings during the growing
soason and still mointain a
productive, healthy stand,

When center pivots are used,
rrigation scheduling is more
critical than with flood systems.
Pivofs requira a greator amount
af time fae upplication of water,
thereby redocing flexibility.

A 130-acre cenfor pivot
npvr.timg al 800 pallons per
minuie with 80% efficiency will
apply 0.26 inches per acre daily
{Table 9). A tulling of alfalfa
mny consume 6 t6 15 inches of
water; depending on




Fig Y. Seasonal
cultings.*

water consumption for atlala grown i South Dakola, lous
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tempoernture, stand, maturily,
ele. Assuming the orop will
demanid 6 inehes-of waler in 28
days, the 800-gal system ol 80%
wauld need lo opurate for 23
days to mest crop needs. In-this
uase, carryover subsoil ‘moisture
is imperalive,

The mast eritical icrigation is
the Tate summer or aulumn
irrigation. Good levels of soil
mdsture at this time {1} permit
folinge regrowth and rocl
carbohydride accuamulafion Tor
good overwintering, [2) Jessen
ripid tempeorature changes .
which tnmage rools, {3} preveni
crown and root dreying, and (4)
provide storgd moisture for thi
aext growing season.

Fall or spring applications of
waler insure good first culling
productipn. Spring applieations
should be delaved sulliciently so
that growth is not.deprossed by

wet, cold soi.

Table §. Example of intensive irrigated alfalta management scheduling angd water

budgeling
' T . Witey §ua§«
Date Famnit Froisting yivid Ampum gemauneg . Sare i
' 14 inchas, Wk
Bofore sume 1 Ferlibap Sioted dvalanie 5
: g Riin 12
frrgate 4
May ?5-dune 1 i5t Culling 2.50 15 Larryover {8}
510 Gays 0 tule Rain &
17 days 1o rigale ihgate 2
7 days 1a dry soii lrigate 4
duly & | 2o cuting 200 12 Gaer
8 days ta curg “Rain 1
21 days o wrigate Jdrdgate 4
6 days fo dry soi litigate 4
August 7 I cutling B R 9 famywer 0 {A)
5 tdays Y curg Rain 2
20 days w lmgate Irrigate 3
& days 10 gy soid irrigate 4
Sept. 8 dthgutting 125 8 Carryover {5}
30 vayy fal Fossibie .
el 8 regrowih | granny ) 3____&_:_;;_.312 N F.'i
Tod 7.25 47 Swred 5
g.aa + 28
frrigation}
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fieles shows the etlechvenass (ot} of Autuma
Frgaan it ng rewin The fgbt uee

Recent rosearch in Bulte

County has demanstrated a 0.9

TiA increose in viold on clay
soils from u Inle May irrigation
during o dry spring. By contrast,
an aifditionn) fall plus spring
applicntion on u sandy loam soi
resulted in & Z-year average
increase of only 0.5 /A,

For maximum production, it
often is necessary to frrigate
more than onne betwoeoen vach
cultibp, Howoever, resivicted
upplicntions botween cullings

wrnerally will result in

sulisTactory yields, especinlly on
deep soils with stored moisture.
Over irrigation can be costly
and domaging. As long as o deep
suil has about 25 1o 35% of the
available water remaining,
additional irrigations may ba of
littls benefit, On soils with fow
waler holiding caparity, available

-5 e
R S P

recewved ro avtumn waler, The soi's 3
and slopes are steey, greater than 5%,

water should be nearer 50%,

Hontling or raised water tables
can occur after excess
irrigntion. Demage o rools can
result from disgase or simply &
Iack of air, This can produto
reduced growth rate or stand
foss. Damaging salt ' _
accumalalions alse frequently
veeur with over irrigation, leaky
ditches, or poor sail or waler
quality, .

To guard sgalnst vver or
unider irrigation. it is desirable
o keop track of total waler
applind {irFigalion plus
precipitalion) and alfulla. water
use rates, This type of moisture
accotnling can b conducted on
u field-by-fiekd basis using
generalized alfalfa waleruso
rates (Fig 1). An alternative is to
use moisture measuring dovines
plaged at 1-fLand 3-11 depths in

Table 9. Certer pivel capacity and “efficiency impact on hrigation time re-

quirements.
130.4cr0 Pivet aystes - -
‘ T ayheeanad 1 ap
Fow capacity Irchus o wates A ey m;;ﬁﬁ:j‘!;:m )
o syatem % ws s (3
{gatinsnute) - L . et ichnt | Wficet

500 it 15 14 123
800 A7 23 17 182
o m 23 100 88
800 24 25 L 17
900 B 23 7 68

representative fivld locations,
One such common dovice is the
tensiometer discussed in FS 502,
For timely irrigation:
tensiomoters.

Fertility

Proper waler manugement
alone miay not susiain high
econamic levels of atfalfa
praduction, _

The advantage of combining
good water and fertility
monagement has booen
demonstrated in recenl Butte
County trials (Figure 2). With
“normal™ water management the
yearsly yield increase fron the
atddition of 60 1WA P.0O, was 0.7
T [4.1 vs 4.8} when hoth
additional water and fertility (90
Iy of P.O:) wera applied, the
increase ovor the least intensive
management was 1.4 T {41
vs. 5.4). Additionnl waier
without fertilizer did nnt
signiflicantly increase protluction.

Alfalfa uses large amounts of
plant food elemoents in ils growth
when It is compared with other
commonly grown irrigated crops
{Table 10}

Although nitrogen
reguirements of alfalfa aro
extremely high, nitrogen _
fortilizer seldom increases yields
hecause invealited alindla has
the ahility to ulilize atmospheric
nitrugen.

Recent western South Dakotn
trials showed 60 W nitrogen per
voar ditd not increase vields and
tended to suppress yields ovir a
J.year period. This is consistent
with other research in the state.

A small amount of nitrogen
{1015 Ib/A] as a starter
fertilizer, however, has boen
shown 1o aid in stand
‘establishment:

Phosphate fertilizer greally
increoses alfalfa yvields on many
South Dakota soils.

In general, 3F nosoil fost s
“low," 1 profitnble yield )
response can be éxpected: Yield
increases from phosphate
fertilizer do not always vccur




Fig 2. Response of three alfala varielies
1o gilterentces in water management ang
lertilizesr on clay soil, Bulle County,
1976-78.

Water Management
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) Phosphate fertilizer (1o P,0,7A)
Note: Three vanelies (Agate. Vernaf and Thot)
wete i ghe (gl willy o preduction dilference
among vareties ’

when thi phosphorus seil {est is
in the "madium’® and “high”
range;

We are unable to accurately
-predict expected fortilizor
response of the higher suil test
tevels for many reasens. Two of
‘the more imporiant are wenther
and the phasphate hokling:
yiekiing eapacity of soil.

Evin though phasphnte lests’
are ool always as accurale us
desired, they.provide Lhe best.
method of evaluation ovailable
totlny. Soil tesis and check strips
{areas withnut Tertilizer) in the
fivld can provide o gond
understanding of phosphute
needs and requirements on each
aifalfa ficld.

10
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Agding water withou! having the tertilily ¢p
gues not appedr 10 Bigndicantly merease aitatla
producics Combined fertily and itensive

Available potassium levels in
maus! South Dakels soils are high.
This means that additions of
putasgh fertilizer will seldom
profilably increase viehds,

A limited number of soils,
primacily in the vastorn pari of
the state, are deficient in '
potassiom. Soils having lowoer
putassium supplying ubililies.are
for the most part lighter ‘
toxtured {sandy} or poorly
devaloped. {However. most sandy.
soils have adeguale nvailable
polassium.) '

Soil tests are an excellent
guide for potash fertitizer
recommendalions. Small
fertilized strips can be o relinble
field test for potassium needs.

Table 10. Approximate amounts of plant
nutrients removed Dy crops.

W TR xa

" A
Altalta {hay}* -
(77 385 B4 392
a1) 275 60 W0
nn 5% 12 56
Cora {grain + Stover}
{130 buter 201
silage} 200 63 78
oo buder 19 Y o
silage’ 140 5 10
{3 7 silage) w32 83
Saybeans {grain)*
{403y} 128 M 48
M 32 03 2

Bt ala pAE JOyDRERS JTE RGATES Wl Mave DU D3Ny
o yeng amaistient pitegen ’
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waltr management increase second cuthing by
more than 0.5 174 on the nght swie. a3
compated to the kit

Socondary or micranulrient
levels in most South Dakota soils
nre high,

However, with long-term
inlensive agriculture on irrigated
soils, deficiencies moy ocenr ar
may now exist i small oreos.
Deficiencies in other rogions
have been seop for sullur, boron,
coppor, manganese, zing, and
iran, but production responses

‘have not aceurestd in South

Dakote,.

“Thu best prescription [er
Tertitizing alfuifa o soil test
and follow the recommendalion
for fertidizer amendments from
the laboratary which made the
tost,

Do aol have a soil test analysis
made at ane Iab and follow the
recommentation for furtilieer
from anothardob. Becavse of

dilferences in loboratory

prucedure or ropurting

‘approaches, lahoratory test

results cannot be interchanged
with recommendations from
other fabs.

Whenever o laboratory moakes
a recommendalion for nitrogen
or micronutrients, o soil tast
analysis from another lab should
be sought. In the case of
phosphorus and potash, locul
field experience may bo
necessary lo insore profilable
CESPONSES.

For additional information on
fertilizing sut ¥S 425, Ferlilizing
pasture and hayland..
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Cutting Schedules

An alfally hurvesling schodule
is n compromise hased on
wintthoer, plan! vigor, wator
availability, insect infostations,
guantily versus quality, stand
longevity, am! calendar dote.
Some discussion is given in 1§
528 [ruv). Alfalia manggement on
dreyland,

Raot carbohydrates or
reserves determing the ideal
cutting scheddule. Corbohydrates
provide the snergy nonded 1o
over winler sind initinfe growth
in the spring and afler each
harvest. In perennial plants, root
carhohydrates are stored during
certinin periods of above ground
plant growth,

With alfalfi. plant height has
1o reach about 810 inchey
before carbehvdrate use stups
and accomition begins, I
stands are harvosted
substantially before the

flowering stages indicated in Fig
4, roof reserves can be expected
tt decrease, accompanied by
rearowlh delnys, reduced
production, and thinned or kitled
stunds.

Delayed harvests do build up
additional stored earhohydratey
it ddo not increase production,
a8 growth rates decraase rapidly
after flowering. Furthermore,
with delaved harvests, the
amounty of digestible protein
and energy decrease and the
relative amount of {iber
inereases.

Thu timing of first harvest is
critieal. Deliys can reduce the
total numbuer of harvests tnken
during the year. Take the first
culling ns soon as il is ready,
weuther permifting, ‘This iy
normally il the late bd to firg
fiawer stage. U is equally
imporian! 1o remove the first
harvest as soon as possible 1o
awllow for frrigation and
regrowth, Cutting lor greenchop

Fig 3. Seasonal trends of allalfa root carbohydrates, {After Dale Smith i “*Allgita
Science and Technology,”” American Society of Agronomy No, 15).

or haylage in wet springs can be
good insurance against delayed
schedules.

Circumstances that can atlect
spring schedules are

Condition Time the
harvest:

Normal spring  Late bud to first
flower

Killing frost Immedistely

Heavy insect
infestalion  Early

Drought Early
Winter injured
stand Dilay

Killing [costs in the spring can

prevent further growth of alfalfa

plants and cause lenf drop.
Immediate harvesting can
salvapn some to nearly all of the:
first cutting: huwever, remaoving
the top growth may not hosten
roprowih.

Fields with heavy insect.
infestations may require’
insocticido. With allalfa webvils,
early horvest con minimize
insect dlnmage, eliminnte the

49
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noad for spraying, and often
pruvml sovere reinfestations
later-in the season.

Spring drought conditions

puriodically oeeur even with
irrigation. By. the time drought is
pvident {blue-green colur of
folige), additional growth may
only by possible from new
shools, For this reason, it is
generalty best to hacvest drought
stricken Tields early and irrigate
as so01 as poussible for the
sgcond cutting,

Winter injured stands may
have root proyown damage. #s
well as redurnad levels of stored

varbohydrales. Such st«mds
often are siow- to make major
growth in the spring. Delayed
rutting can result in better stand
majntenance and production
1hrough healthier roots and
tmproved levels of stored
nutriends.

In some cases, especially after
first harvest, flowering is
erratic. In such casces,
dovelopment of basal shoots
indicnles when tool roserves are
adequate to maintajn viger and
production,

When basal shoots are
‘prosent, yield and qualily
components are also ol a high
level. A satisfactory harvesting
guideline is to have %i-inch basal

in wel springs, culting Jor haylage or greenchop
shodtens the curing ime (Table 8 and helps to

shoots on aboidl 60% of the
plants. Mow bafore basal sheots
are lall enough to be cut oflL or
subsequent harvest will be
delayed.

In terms of sland maintenance
and productivity, {all
management is more critical
tin management.at-ony other
fime duruu, the growing soason,

1 is difficuli to pridiet when
the first Killing frost will prevend
further growth. Plants need 6-10
inches of groen growth befoen
frost to store adequale

.nrhr\hydmmﬁ for twvrwmh‘rm;:
.md vigorous-spring growlh. I{ is
for this reason that
recommendniions for dryland
alfalfa are to hurvest beforo
mid-September. The lost culling
date for irrigated oifal{a,
hewever. can come in lafe
Seplember in muny years in
much of the state wilthoul serious
consnguences. Thogood winter
soil moisture provided by
irrigation will protect routs and
crowns [rom winler injury.

Hoavy Tall grazing of alfalfa
slands van boe as detrimentol o8
tate cuttings: Fall grazing, if
necessary, should be delayed
until the plants ore compleloly
dormant and the soil firm enough
so that trampling dous not cause,
rool compaction and crown
damage. At least 6 inches of

bring the lield back grlo npnmum culling and
irnigation schedales,

stulible should be left to provide
snow cntch for insulation.

Thore ts an ohvions
relationship befween the number
of harvests, alfaila vields. and
fuality.

11 cutlings are too frequent,
root carbahiydrates will be
dopleted. yields will sulfer even
though more harvests are made,
and stands may be thinnod.

In v 1974 irpigated trinl at
Redlicld, harvesting at full bloom
produced the highest vield {Table
11).

However, full bloom huarvests
cannn! be expected to produce
the most digestible protein or
total digestible marients (TDN).
Based on staudard values and

‘the Redlield dota, crude protein
“and TDN yiekis do not incrodse

with delayed harvest dates, Tha
incrensa in hay vields is due
Yarguly 1o the ingrease in fibor
and esllalose. Actual gualily of
the hay decreases with malurity
even though TDN and profein
vields remain rather constant,
T n Wisconsiu report (Fig 4)

protein yield did net increase

after 1710 bloom while collulose
{a liber componam]} increased,
thereby groatly decroasing the
nutritive value of the alfalla.
Lossos result when Jower and

plder leaves drop. Hay vields

may increase-1o the green pod
stnge. due mostly o increases in
fiber which in turn decroases
digestibility of the quality
components.

The best compramise between
nuality and nuantity is-near the
first flower or 141D bloom slage,

Delayed harvests set back
livestock performance.

Digestibla dry matter yield

increases from-vegetative stages
1o [ull bloom, but the digestible
pereeniage deercases with

‘muturity. In an Indisna study,

cows fed early cut hay consumed

‘15 1by of digestibile dley mutter

compared to 8 b for late o
hay, Lowered volunlary intake
with more mature hay is
believed to have a greater effect
on animal performance than
does digestibility,

IV
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Table 11. Yields and quality of allalfa harvested at different stages of maturity at

Rediield.
st Gupting Satn .
stage it ing L) h

fug June 3 Jul 3 Jut 24 Aug 28

A0 une 1 Jul O Augd  SemtED
Hlacm
Fulr re 2V gutty Seat 20 -
bina

Yaits
e e e
"o
56 1t i3 i6
&2 1.1 36 18
64 1D 38 2.t

Sgaaes 4 puirpes Lased oo hatrond Fee tr Dnpied Tuiey Hesl

Lambs were fed first cut
allalfn-hromegrass hay ina
Wisconsin trinl. Alinifn maturity
stuges were vegetative, first
flower, full blpom: and green
sped pords and the lambs gained
foss on the more maturo hay,
From the loagi lo most mature
hay, daily lamb gnins in pounds
were (1,38, 0.21, 0,15, and 0.05.

In sther Wiscunsin research,
harvesting threa or four Umes a
senson at oarly blvom was
comparad to hnpvesting twico at
full Bdoum. ‘The more frequent
harvests incrensed hoy yields by
15-25%. folnl digestiblo nutrient

DS MR L priee 10Uy U gnst e mtie At tiudl e

vields by 30-40%, and crinde
protein yields by 45-60%.

Harvest schedules that are
Lased oo plant development
rather than calendar date are
preferuble becouse of
differences belween years,
loeations, and voaristics.
Calendar date harves! schedules
may reduce hay quality and
fuirntity and may damaoge
stands.

First harvest alfalfa loses
nuality with maturity much more
rapidly than do later cutlings.
Because of this and because
deliyed harvests in the spring

Fig 4. Yield per acre of protein and fiver fur Vernal altaiia at various stages of

growth.*
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can resull in eancellation of
luter cuttings, it Is important to
take the first cutling al an early
stape of plan! development.

Variations in management that
are fnreed hy delays are shown
in Table 12, The most commoen
reasnn for delay is winter injury,
in which rase delayed cuttings
may aid in stand recovery. Lator
harvests should be hased on
plant readiness.

As o praglizal mator, it is
important to remember which
fields were cul last or most
frequently during the year, In
the following year, it is best if
those fialds cap be harvesied
last in spring aniY/or less
frequently.

Harvest Losses

The method of harvest can
inlluence scheduling, yields, and _
fuality. Tha way the harvested i
alfalfa will be vsed ohviously
dictales the harvest method.
There is variation within:
motheds that is important in both 5
vield and quality, &
‘Three harvest methods were o
compared in eostern South
Dakota {Tuble 131 Green chop
alfalfa was considered 1o have
no logs {100% vyieldl. Haylago
and baled hay produced
satisfactory results in most
cases, but weather caused
considerable varialion for the
baled hay, In one case, tve rain
showers required two hay

‘rakings, reducing vields to 54%.

Whon boled during a dry
afternoon, hay yield was 77%.
compared to 90% when baled in
the evening,

Leal losses werp primarily

‘responsible for decrenses; I

occurring principally when
tissug levels woere below 20%
muoislure.

Profitability

Alfalfn is one of tho best i
adapled feed crops for irrigaled o
Iand in South Dakota. It can be
highly profitable, depending on :

the management and fAnancinl
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Table 12. Common oplimum harvest schedute alternatives ds influenced by weather

varations.
Sauth Tnetn Wiy . )
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Table 13. Yield an¢ qualily as influ-
enced by harvest methods in an gasfern
South Dakota 1riat.®

Nf;‘infmh'-d : ) taavs E_lvt!; §u1;aa
-

Gresn-chep 104 L8 0

Haylags 95 Sh4F 19

Baley (smafl) 5450 4

Theoat tpa2aCh Sy 12 SO0 Dany S eove Ddaiment

commitments of operators.

Data in Figure 5 were derived
from o research project un Class
I and H land in Butte Gounty. In
caleulating costs and returns,
censideration was given lo
varinhle fiekd costs and fixed
production costs, Costs for
management and interest on
investment have been incloded.

“In going From § 10 7 174 {the
normal range sf production)
costs inergase primuarily due 1o
increosed fertilizer and labor*
As long as roturns from
increased yiclds exceed
additional production costs, more
intensive management will give a
greater return, AL 5 T/A, 830
alfaifa would barely break even;
1 7 T, nearly $50/acroe is
refurned above expenses.

Another index of profitability
5 o comparison ol other crops.at
comparable yield levels: In Butte
County trials with a piven yield
and 1977 nost strocture, alfuifa
ran be vompelitive with cotn

*Water sosts were held constant.
Bevause water charges in Butte Conndy
ara busint oo fand eapability rather than
nmaunt of waler osed.

14

{Table 14). Compaoralive
production cests hetween alfalfa
and corp wonult not be expected
tu pot narrower—il anylhing,
corn production costs will
become relatively higher as
nitrogen costs incréase. This
being the case, thu only thing
that would prevent alfalla from
bieing competitive with corn
woulid be o failing price for.
alfalfa while corn prices held, or
o relatively high price of corn.
For additional informalion on
comparative alfplla and corn

production economics see BG
722, Alfalfa: an stonomie
alternative o corn? and FS 755,
Irrigated crop production costs:
Rig Sioux and Vermillion river
basgins.

Dthaer Publications

For waddhticas! dnfurmation wn alfilln
managnment, consull the following Seuth
Dakola  Cepperative  Fxtension Sorvice
pubicitimg
FEO730, Allalfa sen) production
B 772, Alfalfa: ap eonnnmiv

slternalive 1o corp?

FS 276, Aifalfa weoevil

FS 302, Grazing mapagoment based on
hote grasses grow

Y 422 (revh Interseoding nnd modificd
renoviation

FS 423 {povi. Furtilizing paxtary and
hayland

F% 326, Chemical werd control in pasture,
ronge ad Jaylomd

FS 304 {revh Plwting tame phstares snd
foviamd

S 828 {rev). Alulls managemoent oo
drylamd

FS 524 {revi. Alfalla veritios Tor South

{Iaknis
¥S 601, Preinnculation and fehl

incolaion
FS 602, For limaly irrigation: lensiometers
F§ 753, lrrgted crop productiog tosis:

Big Stz amd Vermillion ¢ivie Dnshis

fig 5. Eslimalad cosls and returns from irrigated avatfa trials (1974-77) Butte

County, land classes | & 1.
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Table 14 Estimated returns per acre over production costs for Class 1 and 1) ir-
tigated fand in Butte County.”

TN procuctiag Return 4w e p‘rédocm T meaatwe
(L1 (1213 {721 [/
A:ia!u hay o -
Pricest 51 ) o
$65 §147 $173 $163 292
55 7 128 163 277
44 147 8 163 152
ki ! w7 2 163 82
Sralted corx
Prics/by 160 g ' T 13tk :
$2 80 $150 $12 $174 $100-
2.50 160 93 174 151 v
210 160 50 t14 beit] i
180 160 25 174 L)

- —

cout variadies 41 et and

"lwam w0 buf:us maitys vknquun senlye

v Prevary D
abor Asspried 30D and 12O PO, 1A 2 g 2T oy *eswinv ¥ Assuma 42564 0 £aA pad 3 H0L 100 100 b o el

Nepaoen Taluited at SR ang B0 Vg

1544 {rend AlTalhs Jonfoatting b
PS5 47, Alfalla performonce trinls 1972-74
or most roven) Finnt Scinnce report}
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i of the U.S. The states with an increase are Anzona Coiorado, Idaho, Indiana, . -
- Kansas, Montana, Nevada, New Mexico, North and South Dakota, Te*tas Utah, e

- and'Wyoming, More than a million acres have been added during the last decade S

- (Natmxzal Amculture Statistics Service, USDA) Pmducimn agrxcuhure mn ﬂw

f o dwcrslon of 30 to 36 mches is qmte commun 'I‘hese western states depend on
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Background _L_'._j;;”ﬁf § :

Alfalfa (Mcdrcago sativi L) acreag,e has been rising steadlly in 13 \\veszem shtcs : |

and westem states pmionnnant]y depends on ngatmn

A’if‘affa isa hxgh w:zter use crop. The consumpuve lise can’ e*(cec& 46 mchcs
Most of this amount needs to be supplcmented by irrigation, and an irrigation
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both suri‘acc water dxversmns and grozmdwater from wcl]s Agr:culture is by far '
the bxg,gest water user at this time. Competition for limited water resources is
~ increasing for ather uses suchas mdustry, mumczpahty, recrumon aquanc ami
~wildlife habitat mamtenance etc. : : :

The states depending on g,roundwatcr aqmi‘ers suc.h a‘; the Ogaihﬂ’x aee

. *xpcnencm&, ; deelines in the water table. The cost of pumping is alse going up-
*due to rising energy costs. Thus, the efficient usc of ava:ldhh. water ts nc.cessaryg -

to produce 2 high water use cmp 5uch as alfalfa. o :

~ Techniques like surge ;mg,atmn and spnnklcrs ha.ve 1mproved cfﬁcncmy ;md
" conserved water. Producers are constantly looking for new tccbnoiog,y to
improve irrigation efficiency and reduce operazmg costs. Drip irrigation for arid -
climates has reduced wamr loss i‘mm evapomtion, nwaﬂ‘ atzd decp parcolauon. s

- Drip irrigation has provcn to be most cffectwe for hi g,h dol%ar cash cr0ps like. = .
- fruits and vegetables. In' Kansas, subsurfacc dAp irrigation’ (SDI) has been shnwn e
tobea feasible technology for the irrigation of ficld crops like corn (Lamm, :
) Manées? Stonc, K‘n'm & Regcrs, 1995) Econamlc studles for. 1m5ated com havc‘ 5
systems for small fields and potenna!ly ccmpemwc for Iarger ﬁelds (O‘Bnen
: Rogets, Lamm & Claxk 1998) IR i : Lo

iSubsurfacc dnp xmgatten isa v;able aitemama 1mg,at10n technelogy fhat offexs
©the potential to reduce the amount of water used to. irrigate alfalfa, Giventhe
increased intercst in alfaifa as a feed crop, research on'SDI could provtde needcd :
information for irrigated alfalfa producers in the western United States.
_‘However, littl¢ information.on: the use. ct’ SDI fur al falfa is 'wmlablc m t:hc
‘ 'scxemzf” ic liferature. : : - —

A prevmus stuﬁy in Califomm has shown mcreased alfaif"t yuid due to tht, use of

SDI when comparcd to furrow irrigation (Hutmacher et al., 1992). One aspcct of s
yield 1mprovemem is that the scalding of alfalfa lcaves ihat c:m §1dppcn under .

sprinkler :mgatmn is rcduccd (H{:nggelcr 1993) e SR

‘The critical stage to.meet the waier needs of alfalfais aﬁcr harw:st when the crop e
starts regrowth, SDI allows irrigation to continue dunng or nght after harvest to
encourage quick xcgowth There 1s no need to suspend ngatmn for a soil dry - :

. down period before harvcst or whx%c the hwy is aurmg, since: thau wnter 15 appl:f:d e
~below the soil surfacc - g : . e

The lack of surface wemng ehmmates ﬁvaporatlon foss and heips rf:duce the A
‘competition Irom annual weeds that may germinate. with surface wetting !rom e

_ spnnk}er 1rng,aimn The Scope of lasses dne o deep percolatmn _zx_nd surfacc

L mdlcates ﬁnz it is possxhlt: to save 25 percent of zotal water dwc:tcd m a smson j .
by usmw SDI in corn (Lamm et ai 1995) T S e

: Ob jﬁCthCS

iAo josorgos200ancts il L




"An Efficient Irrigation Technology for Alfalfa Growers - . Page30of9

The objectives of the study reported here were to:

- Demonstrate SDI for alfalfa ina cooperator’s field, .

Measure alfalfa dry matter yields for SDI dnip tape spacings: and dcpths
Compare vields of SDI to a nearby sprinkler-irrigated field, and K
Measure soil water content to observe the spread of water.

. 9 & =

Materia’ls-an& Méthods- .

The SDI system was installed in the corner of a center pwot spnnidcr zmgated
cornfield, The site is located south of Garden City, Kansas, south of the Arkansas
River valley. The soil belongs to the Otero-Ulysses complex and has undulating
slapes The soil texture is sandy loam. 'I‘he fietd had been prcwoﬂsly lcvcled i‘or
flood irrigation. :

an tapes were plowed in uszng a decp shank ripper eqmpped witha tube g g,mde
in September 1998, The largest expense for an SDI system is the drip tape The
closer the spacing of the drip tapes, the more drip tapes are needed to irrigate a
gwcn area and thus the greater the cost for the system: The treatments wcrc
spacmg and thc: depth of placemcnt of dnp tapes as fo!lows i .

60 mches spacmg by 18 inches depth,

60 inches spacmg by 12 inches depth,

- 40 inches spacmg by 18 inches depth,

40 inches spacmg by 12 inches depth,

30 inches spacing by 18 inches depth, and S
A nearby center ptvot 1rrzg,ated field that served s contrel

. .rl"-&"e- 't c’.-'

Nelson drip tape of 7/8-inch diameter and 24-inch emitter spacmo was msta]ied

The emitter flow rate is 0. 372 gallons hr 1 per emitter 4t 8 psi. A 200-mesh disk o
filter system provided by Rain Bird was installed to mect filtration’ rcquxremmts
Fluidyne vortex flow meters operated ’by 12-volt DC baltencs wcrc installed.
_along wnh a sohr panel for contmuous rechargmg ' -

'Alf'xlfa ‘was s&cded usmg, 6‘mch oW spacmg in the fall of‘ !098 chld data was B
collected in 1999 and 2000. Four haivest samples were collected: from cach of _
‘the six treatment plots to obtam dry matter yicld, An‘area of 11 ﬂz was harvested

- a5 a sample. The harvest samplcs were hand clipped dunng, the gromng aeason .
The harvest area was randomly seiccted ACross the block.

2 Gypsum blcck soxl watcr SEnSOrs were mshlicd at the m:dpomt betwcen two
- .!amrals to momtor thc spread of w&ier Thc dcpth ef plaocmcnt s»as at. 12 24

1o zhe d:stancc of water movement away from the dnp tape e

Results

'I’hu chmate mffcrcd bctwcen 19)9 and 2000 The ﬁrst year of' study stam
a cool, wet spring, whereas the sccond year was hot and dry Thc 1mga£mn

o . . . o o . - I3 «

_ "1'hitp://\mvw.jidq.org/joe'/gGOZjnne/rbj;htrnl _ e o 15412006 T
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penod was proionoed in 2000, and the numbers of harvest operauons were ﬁve
compared to four in 1999. The resuus on water use and y;elds are p{csenied
scparatcly by year. , L

1 999
The totai water budget from July 1 through Scptcmber 29 1999 wast .

. Imganon by
o SDI: 13.50 inches (average 0. 15 mchesfday} _
o Spnnkler 19, 80 mches (average 0.22 mchesiday)
.« Rainfall: 6 inches e
. Estxmated modified Pcnman ET 20 70 mches ('wcrage 0. 23 mchcs/day)

Dry matter yields for 1999 are prescnted in ’I‘able 1, Thc results arc non: . -
repincated samples and therefore canno statxsucaﬂy, compare‘ N e

: Table 1. b '
Alfalf't Yields of SDI 'md Spnnkier Imgated ?lots ]

3 I)ate of Harvest anﬁ Drv Matter ’Yield ton ac”l Si
Tréazment 6-22-99 7-23799?8—27 -99 l(_);m 799 To_t_a_l otal

- 160 inch spacing (S) 1};99,_' 0.
by 18inchdepth (D) ol oo
‘60t (S)by 12 (D) - 1 S 1092 AL
RO (S) by 188(D) - 165 .06 L
B Sy 120(D) 173 1.4 L.
BOY(S)by 18°(D) {148 {1.00 0.
~{Sprinkler (Center S T
Pivot) ' A
‘ *Tami B»Toiai for last two hdl’VEth

B X

The ﬁrst two harvests for centcr pwot are not mcludcd because of weed prcssurc
during the initial harvest. Comparisons of correspondmg total yiclds for the 1ast "
two cuttings indicate a lower yxeld for sprit -irrigated alfalfa. The 40-inch. |

. drip tape spacing treatment with 18-inch deg th of placement had the ?_hxgmt tom jj E
‘yleldatSI()tonacI : S N

o 2000

The totai watcr budget from May 10 2000 through Scptcmbcr 21 2()00 was

) Img,anonby LR A e SN PRI
o SDi 2215 mches (average 0.?-'16Emghesfday)i’;f‘_r._
R ' i ..-i9 mchesf ray)

. Ramfali 551 xﬁéhcs - ‘ e o
- Estlmatcd mo&ixﬂed Penman ET: 41 76 mches (averag,c 0. 31 mches/day)

 hiip/www joc.org/joe/2002june/tbS html
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Dry matter yields of individual harvests within the 2000 season, including those

from the sprinkler-irrigated center pivot field, are presented in Table 2. The 40- B
inch spacing treatment at 12-inch depth of pldcemem had the highest total yield : |

for the season at a little over 9 ton ac.” Thc center pivot sprinkler treatment.  ©
vield was slightly lower than the 40~mch spacing treatments, but slightly higher ~ ~ ~° P

than the 60-inch spacing treatments. an tape spacing of 30 inches showed no
-yield '1dvantage over 40~1m.§1 spdcmg

T able 2. o '
Dry Matter Yield of SDI and Spnnk]cr Imgatcd f\lfal fa for 2000

‘Date of Harvest and Dry Matter Yield, ton ae.”! R
Treatment - 15:22-00 16-23:00[7-28-00(8-25-00 {9-26-00 {Total {
60 inches spacing (S) .34 J1.57 - {183~ |1.14° 1110 .- 17.98
by {8inchesdepth | - .} ] o REEE B 1 I
(D) . RS o : A Biras
60" () x 12"(M) - 218 45 {142 |13 o jl.oo f7i8 . o ot
10" (S)x 18" (D) .46 1190 |74 [140 .21 [86s | .o

40" (S) x 12" (D) 2.61 1,63 [2.05. J1.38 .35 9.02 |
30" (SYx182(D) .70 fi.61 . {158 J1.30  {1.27.  BB46 .| .

Sprinkler (Center 163 1199 }1.92 J1.58 . 11.26 = 838 - S b
Pivot) S ST T R SRR NN N

i Flgurel T & | :', SR
Dry Matter Y:eidasAf?ected by Drip l“ ape Spacmg e

127 |
g o , 1.
o ' B
& H
o ; :
5 8 |
8 - ¢
=

-t

i
= o
=R B E
o B
0 ;

""'Drip' TapeSpacing o
ESG im:has 43 !nches

- Fi 1gure 1 shows !hat comparcd to the 60 inch spacmg, ihe 40-mch dnp tapb
- spacing had a yuald advantage of 0.44 and 1:25 tons ac, 1 for 1999 and 2000,
rcspecm ely. The difference is pcrhaps due to having a cool and wetspringin. -

1999, but a hot and dry spring and summer in 2000, This mdzmtes that the closer
,spacmg, would be more bcnef c:al in dry years ' i

* htp/iwww joc.org/joc/2002junc/rbS btml
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- Hay quahiy tests were done for randon sampics taken from ¢each blcek and the '
~analysis was done in an independent laboratory certified annually byithe
‘National Hay Testing Association. The average ! RFV for 40-inch spacing was _
. 164 (good dairy quality hay), commrcd to 134 (dairy . quahty hay) for 60-inch =
~-spacing. The RFV value for center pivot irrigated field was zﬂso 134, Allhough
the samples were obtained randomly, the irrigation trial was on blockq and non~ :
repimatt,d and as such the results were not stausucally comparcd S l

o © Figure2, | -
E)ry M'lttel‘ Yicld as Affcctcd by Depth of an ’Iape Placcmem o

o

o
‘\

B

nry Matter ?ield, ton ac.

Dﬂp Tape Depth

ﬂ‘islnches 12!nches

_The ymicis from two different depth of placcmcm oF the drip 't lapes shawcd
_ similar dry matter yields for both the years (Figure 2) Thus 1he da.pth of
' placemem had a htﬂe effecton yzcld e ,

_rGypsurn b?ock meter readmg,s f’or the 6(}~mch spacmg,, yand ‘3 8-mch depth
"“ireatment in 1999 are presented in Figure 3. The gypsum blocks were buried at
- 12,24, and 36 inchcs in the root-zone located at the mldpamt between the drip
lapes. A madmg, of 99 to 95 indicates that the sofl water status is between 85- EQ{)

“percent of availability.-A rmdmg of 60 indicates that avaﬁabie so:l w'xter has
-_fallen below 50 percem and requlres repiemshment

; {fii is ewdem from the data presentcd that the water level azfthV mldpomr bﬁ){WEQ_ o -
Slwo dnp tapes for the 60-inch ¢ spacing. freatment remained below optimum B
' .,growmg cxmdxtson 'I'hc yn.ld was lower, and stmpmn appearance w svi _1b:_Ie,1_ B

: : o Fxguch AR ‘ :
5 Gypsum Block Rcadmgs at the depmnt for an Tape at 60~mch Spacmu L

: ‘ UOZJunefrbS html g
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o 100 4
£ | ' :
B 80 s i
S :

v od :
2 60
T} :
= ‘
=
E :
-3 .
@ a
o :
§ o

Bodul - ZAedul :ng 1B-Aug 29~A§g 11-Sep

8- 13mches & 24 mches wmw3ﬁ inches f

Fignre 4,
Gypsum Biock Rcadmgs at tht. Mldpmnt for an Tape at 40-mch Spdcmz,

. Gypsum Block :Reading

B ?éi-‘dun Mug 16—Aug ::2$~Aug 11-3ep
- 12mches 9 24 mches -—h-~36 mches

B fan tape spacmg of 40 inches placs:d at }2—1mh depth provxdt,d a bt:ttcr water
- distribution for soils at 1- and 2-feet depths from the beginning of the season;
and improved for soils at a 3-fect dcpth within a short peniod ( Fxgure 4)
- Irrigation application amount was maintained at the same level forall treatments.
- Asimilar, paltcm of wa%u dtstﬂbuuon was obscrved in 2()(}0 (dah not prabcnlcd
o due to space limitations). : : RN :

" ':Economicf'lmplicatinné G

o A net presenz value (NPV) analyms was complcted to- determme which’ SDI
- spacing was the best investment alternative for alfalfa, taking into ccounl that
- SDI was economical 10 start with (O'Brien; et al,, 1998) The major'dxffereme
- between the 40-inch and 60-inch drip tape spacing is the additional cost for
closer spacing. Compared to the 60-inch spacing, the total length of drip tape _
= required for the 40-inch spacing is increased by 4,356 ft per acre, The numberof
- fittings reqmred also increased. Ccnseqwznt}y, the costof the 40-inchspacingat- . -
. 81,037 per acre is abont $250 per acre more than the 60-inch spacing. However;

yields were 0.4 to 1.25 ton ac” -1 h!gher for the 4{)-mc§1 spacmg, and fhe rehnve : -
o feed value (RFV} was 30 pomts Iugher : :

L Given the hi g,hcr cost cf the 40-inch spacmg,, the NP analysus méxcates that tbﬁ

A b ] .. : T . T . N : . . PR
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40-inch spaciiig would need to yield about 0:75 tons ac"'higher than 60-inch ~
spacing in order to have an equal NPV. This assumes a 15-year useful lifeandan -
alfalfa price of $70 ton'!, As the fength of usefu! life and (or) alfalfa price _
-increases, the additional yield needed for the 4G~im,h spacm“ to cqual thc \IPV
of the 60~=mh spdcmg dccrmscs - : \

Itis cxpected ihat an SDI systcm w1il last for 20 years under good management.
The SDI systems installed at the Kansas State University: Southwest and e
Northwest Research-Extension Centers are 11 years old and. ﬁ:ncuonmg wuhoul

. any sympmm of glubgmg or ﬂétcrxoratton {Lamm and "Fmozf,n 1999)

Kansas county Extension agents used the ﬁcid on which the rt.sLarch was [
conducted for educational tours, and as-a result producers.of four counties. drc e b
now using SDI for alfalfa. This trial helped meet a need that was, ‘unavailable
- from traditional z:esearch Research onalfalfairrigationina repllcateii random’
“design demands resources in terms of land, equipment, iabor, and funding. Thxs g
trial has shown that Extension profcssxonais may ﬁEl in WJth, the help of .
mnovatwc and ccopcmnvc pmduccrs

Summary

A{falf“ cmergence was affected advemely ai the 60- mch spacmg for t}ns s:ie with L
szmdy loam soxI Some uncven cmcrgencc or stnpmg" was obscrvcd m the ﬁrst

|
.ccnsmtcntiy hlgher The spacmg of 30 mches did not show dny adémonalg : SN
' ad&anm,e overa spacmo of 40 mchcs Depth of placcm::nt of dnp tapes chd not o

_f_ X

yaar Observaimns showed sumfar rcsults, 5 thoug,h mcrcasmg the frcqucn Y
1mgatmn in SDI, trcatment reduced the sinpx ng appcamnce e
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4. Harney Peak Ranch Photos
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5. David S. Lamb Overview Summary
of 1878 Water Rights Transfer



-——--Ongmal Message—--
From David S. Lamb [mailto: mfo@hameypeak com]
Sent: Tuesday, November 15, 2005 11:27 AM

' To:  Armbruster, Edward

Subject: Dlaﬂ: Cverview Summary RVWCo, Inc. 1878 transfer |ssuslproofs ' L B ' ) -

-. Deaer Armbruster, |

I will attempt to list and annotate the issues and deficits that may interfere with the most accurate water transfer

under the SD DENR procedures. The key i issue 1s not, necessanly, the procedure whlch I am not expert enough '
to comment upon in any event. . :

" Many of the cru01a1 problems follow from shortCommﬂs or errors in the past procedures There has just not

been. anyone from the state there to document many things and there are some problems from apparent lapses

_and ‘errors in documentation. A prime example is the errors in the Harney Peak Ranch imigated lands listings
- that you dlscovered ‘

"I will be trylng to 1dent1fy these issues separately ina quk form to give you my 1mpressmns of what needs to

be corrected and how useful that may be. Most would require‘the SD DENR to cortrect past errors. or deficits,

~ which is another issue of analysis: erl they do s0? This factor is undoubtedly the largest overarchmg issue: m- |
' correctlng past shortfalls. : ,

Dlversmn Records From 1876 diversions in Rapxd Valley have occurred with very little actual consistent or
accurate recording. Mr. Steve Murphy tells me that he used to file an annual report of the acres irrigated, but

- probably no quantity component. He is not required, evidently, to do this anymore. Individual water rights

holders, however, are. His reports stated that all lands were irrigated. What reports of diversions are available
and how detailed? . There should not be much detail in early reports, especially if detailed accounting of times .

12/9/2005
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FW: Draft Overview Summary: RVWCo, Inc. 1878 transfer issues/proofs Page2of 5

heli)ing..

The diversion points were, originally, quite naturally, in descending order of priOrity. Prior to having stored

water ‘available, a shortage of water would simply mean that the lower priority users would not receive any

water. In prospect, no records needed nor kept.

After construction of Pactola Reservoir, there was still no need to keep much track until water became short .

and “bought” water needed to be accounted for. I believe that there was no formal weir structure on the
Murphy ditch until I helped install one about 20 years ago. Water was probably just measured mformally at a
flood bypass about a half mile below. the diversion point. -

. This was necessary because the Murphy diversion point is very exposed to seepage, runoff and flooding. It 1s. |
‘an actual river channel which probably just ran from the diversion and the excess was diverted back to Rapid -

Creek at the first flood diversion bypass, where informal measurement: originally took place. ‘However, during

high flows, water will run back into this canal and into the canal, overriding any estimated measurement This

stlll occurs, and more so, because the measurement point is above tlus structure

-. Proof: It is difficult to prove a negative except by the evidence of these facts. HoWever the proof available
- might be the details of the diversion measurement records, or lack thereof. Murphy ditch also has a longer

irrigation season than the Conservancy District. and no one from the regulatory system, typically, bothered to .
measure anything early and late, before and after the summer haying season. Lower down the valley, few -

irrigated early or late: swampy, sub-irrigated ground eliminated the need. We have always had to supplement,

however. This is the keystone deficit in the transfer system, of course. _Harney Peak Ranch 1878 irrigated

lands are not fully listed and recorded: This is, given the obvious “holes” created by incomplete and
incorrect recordings of irrigated lands by the SD DENR, a very obvious deficit that should be correctable. This

is such an obvious error, although it was not discovered untll your firm analyzed the hstmgs that it should be

' ‘_correctable and should add to the water usage.

Proof: Irrigators submitted maps, not legal descriptions, to the SD DENR and tried to correct earlier errors by

this method as well. Since the land omitted would, in may cases, be impossible_not to irrigate while irrigating

the other listed lands, the situation is obvious. 'Since the SD DENR did the fecording, they should, by common

sense, be w1llmg to correct the record. Wlll the SD DENR do so? Thrs I do not know

T belleve that SD DENR may have has early software at the time, based on errors in SD DENR maps of'

- irrigated distributed of irrigated lands here in Rapid Valley. These maps show lands that are not and could not
be irrigated, due to graphics or entry errors, presumably. These and the original maps submitted by imrigators

~would be amongst the proofs along thh topographlcal analys1s of the 1rnpossxb:hty of not 1mgat1ng much of
the lands left out ' : :

Water Reuse System 15% Substantlatlon The storage darns for the reuse system are located inanold

channel of Rapid Creek and, unavoidably, intercept most water used to irrigate Harney Peak Ranch. The 1878
water right areas north of Rapxd Creek do return water to the channel except when they flow mto the Little
Grant Ditch at some points. :

_ Proof: The location and capacity of the approximately six storage dams for water reuse would be one key
proof. The inventory of pumped irrigation equipment used for irrigation in general, but which is particularly
~appropriate for reuse water distribution, fulfils, in part the SD DENR request for a description of this system.

The purnps, pipelines, towlines and big guns we acquired over the last few decades were not so prevalent in the |

~past. As the largest water user, Warren-Lamb Lumber Company, Inc. would have had the bet equipment for the

121972005



: measurement. There was no early need.
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times. However, raising the pool in these dams frequently creates sub-irrigation support and there is some
evidence of ditches that were been positioned to re-distribute water as well. : ‘

The later water right moved from Warren-Lamb Lumber Company, Inc. to the ranch was totally pumped until
transfer after the 1972 flood and was diverted substantially by pump and sprinkler directly from Rapid Creek
after transfer. In addition to direct runoff, the storage reservoirs have been used as a place to drain flooding on
the Murphy Ditch. Our location below the highest Rapid Valley north-side drainage basin and also the earlier-
described flood diversion made Hamey Peak Ranch the natural place to intercept higher natural/flood flows in
the Murphy Ditch. . A o ' |

Unmeasured water inputs intoe Murphy Ditch: There are two more old flood-drainage “waste-ditch” canals
lower down that return waters from Jower flood drainages and irrigation recharges to Rapid Creek. The

interrelationship between the three main water inputs along the ditch and the three corresponding and

intercepting * “waste” points for excess water, Hamey Peak Ranch and the two lower “waste-ditch” diversions
are proofs of the water available, mostly below the diversion and later weir point, to the Murphy Ditch and

‘Hamney Peak Ranch. “Surges” from sudden, unannounced Rapid City water diversions also impacts the Rapid

Valley Water Company, Inc. diversion, by nature of its location, design and topography. It will end to intercept -

- water surges due to its naturally-efficient “creek channel” location and its lower flood diversion gate location |

that can intake sudden high water.

Proof: Our own diversions, used to irrigate, fill the reuse reservoirs and intercept excess water, are by 157

-pipelines in modern times. The lower ones beyond us, which do not intercept the unmeasured excess diversions

from the head-gate area, are still open ditch. We do have one “full-emergency” point we can use to divert
flooding, at Hamney Peak Ranch but we have had enough diversion capacity here so that I have never ‘seen it
used. In fact, it has no actual ditch. : S

Precipitation or the unplanned surges from sudden releases mentioned above can - All contribute excess inflows

but precipitation records or protests to the SDDENR by irrigators might be the only indicator. The converse

“proof could be an analysis of the SD DENR records system and reports. ‘They should, if available, have no

great detail of personnel historically recording levels nor record of any " accurate, frequent metbod -of

Flood irrigation_efficiency calculations: virtually all 1878 (and most other) irzigation:water is delivered
through grade-pressurized 15-inch main lines, 12-inch distribution lines or 8-inch high-pressure pumped

- pipeline systems designed by the USDA. This water and most other are applied to lands that have been leveled

into border systems designed by the USDA or Jeveled to slope as appropriate by our own equipment.

The 1878-priority irrigation water is applied primarily to leveled or bordered fields laid out by the USDA. The
USDA designed approximately 150 acres of bordered irrigation where appropriate. About 100 acres of the
1878-watered lands were amenable to Jeveling to grade and all lands were worked with equipment to improve

~ grade and level. This was the most extensive project of its kind in Rapid Valley.

There was some tiling done early on in the limited areas where it was productive in the times when irrigation
was substantially furrow-application to the sugar beet and row crops that predated my working life here. The

_ Rapid Valley Beet Elevator for loading trains from that time period was located adjacent to the Hamey Peak

Ranch at Murphy Siding.
Proof: Extensive row-crop furrow irrigation in earlier times was a form of flood irrigation, but a very intensive

form of the technology. During my tenure, as the technology became available, we have added pipelines,
10,000 feet of 4-inch sprinkler towlines, two traveling big guns, 8,6&4-inch aluminum pressure

12/9/2005
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_ drstrrbutmn lines, 1500 feet 12-inch surface pipe and several dlesel PTO and also 40 HP electrical pumps
(2).

Multiple Reuse: These are used in all irrigated areas, particularly for reuse applications. It should be noted
that the water applied through reuse functions is still, until it makes its way downstream from Harney Peak
Ranch, may be reused more than once.

Multiple Re-irrigations; The latest issue of _Farm Journal Magazine, November 2005, Page 34:
ConservationNow, discusses the benefits of irrigation cycles that are much faster under piped irrigation than

conventional flood. This translates directly into multrple re- 1rr1gatron apphcatlons where only one application

was typrcal under ditch irrigation.

This ability, also available ‘with intensive rOW-CIop systems and sprinkler/big ‘gun systems, was a key aspect of
the improvements developed under USDA plans, of the record results Harney Peak Ranch achleved as the pilot
" adopter of efficiency technology.

. Multiple Drversron Points: Hamey Peak Ranch‘ under the informal rotation used by Murphy Ditch, has . -

employed its multiple historic diversion points to facilitate the extra water applications needed under the USDA
and South Dakota University Agncultural Extension Service crop 1mprovement gurdelmes

These drversron points also allowed the ranch to divert excess flows to prevent flooding and to conserve water

for storage in the irrigation reuse reservoirs. As a result, to the best of my knowledge, Murphy Ditch has never .

had to utrhze the Rapid Valley Dramage commission ﬂoodway gates they installed in case of excess flooding.

The Hamey Peak Ranch’s dlversrons that are appurtenant to the Murphy 1878- pnonty water right and its other

© water rights carried in that canal consist of the following: Two 15-inch Grav1ty-pressunzed lines, One

Forty-Horsepower Electrical Pump and several surface diversions.

o Early and Late Irrigation Applications: The pre-existing_topography and hydrology of the lands below
Harney Peak Ranch creates substantial poorly-drained, saturated soil area. In addition, higher dryer areas, if

irrigated too aggressively, will create runoff into the swampy bottoms. This restricted and impeded much.

irrigation in those areas. Without the better ditch gradients and causeways that even early- day Hamey Ranch
‘ emp]oyed 1rrrgatron flow dynarmcs were restncted there. - : :

Hamey Peak Ranch occupies a zone where Rapid Creek has cut below the adjoining lands, resulting in good,
‘ drainage, generally, especially with the leveling and improvements in place As a result, little early or late -
 jrrigation can be done on the majority of the lands under the Murphy Ditch. Harney Peak Ranch, conversely,
" has consistently irrigated early and late when resources were available. Our modemn hrgher-productron seed

stocks required the water input to produce

-Soil Characteristics: Soil research and mapprhg, in conjunction with the previously mentioned soil drainage,
hydrology and storage reservoirs, indicate that Harney Peak Ranch occupies the best alluvial delta geologrc
zone between the western shale uplift and the alluvial clays to the east..

This results in Hamey Peak Ranch havmg the hrghest soil c]assrﬁcatrons (Class 2 in the best areas) in Rapld |

Valley and, possibly, the surrounding region. This results, in addition to fertility, in the best-drained soils with
the best water storage characteristics in the area, facrhtatmg extra irrigation cycles and increased production.
Quite logically, these were the first-irrigated lands from pioneer times: They were the most suitable and most
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productive areas in 1876 when pioneers first established themselves. Crop awards are one indication. Sod
cultivators choose our lands because sod could not easily be cut from the sticky ‘higher-clay soils to the east.

Documentation_of Proof: Sources for the above include soil surveys (Pennington County Soil Map
Reverence) , hydrology studies, documentation and engineering studies for the Rapid Valley Drainage
Commission (may not be the exact title), SD DENR and Leo Eisel canal seepage studies for previous 1878
Murphy and similar Southside Ditch transfers: These last may indicate the hlgher seepage I rates lower down on

- Murphy Ditch, if sufficiently detailed.

Rapid Creek Measurement Issues: A different issue is the probable deficits in measuring natural flows and
describing creek losses. For example, large standard deductions for water loss above Canyon Lake should,
perhaps, be attributed to the nearby galieries Rapid City uses as storage. This would leave a lot more natural

- flow for all water rights holders, but, most specifically, 1878 water right holders, since this “loss comes off the

top This might be addressed at some point, 1f valid

Other resources are mentloned above You are conversant with hydrology and technical resources as a whole, -

_of course. There may be specific support from authorities or knowledgeable people you are aware of or may

identify as well. The Bureau of Reclamation has tried to do some historical work, with what outcome I do not
know. Ditch studies have been done in the course of settling some legal disagreements over the past century
and a quarter and in cooperation, probably, with the SD DENR in recent years. This is my best consolidation of
past information, observations of past irrigation works, etc., and my recollections going back many years of the
changes that have taken place. Supporting documentation you may acquire will be important. The cost-benefit -
of any spemﬁc cha]lenge to the SD DENR is, of curse another level of analysxs

Steve Murphy, about my age, told me that he helped pile willow brush and manure hauled in by wagon, in the

Rapid Creek: annually to create, repair and maintain diversion weirs. That is an indication of how different
- things are today and also how hard they were to Just make work in the not-too-distant past. It is hard to imagine

that much worry was put into measuring water in those days. They were lucky _‘;USt to get it mto some of the
dltChCS amidst floods and other natural obstacles.

Sincerely,

David S. Lamb
Harney Peak Ranch
605 393-0093 .
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6. Draft Resolution
by City of Rapid City

Presented to City for Review

g



 retums it to Rap1d Crcck and

CITY OF RAPID CITY, SOUTH DAKOTA
A Municipal Cerporation

RESOLUTION _

WHEREAS, the Rapid Valley Sanitary District - Water Service (hereinafter RVSD)

. currently collects waste water and sends it to the City trunk sewer outfall and to the City
L Wastcwatcr Trcatmcnt Plant located on Rapld Crcck east of the Czty of Rapid City; and

WHEREAS thc City treats saxd wastcwatcr col!cctcd and produced by the RVSD and :

- .

_ WHEREAS thc City of Rapld Cxty isin agrccmcnt with contmulng 1ts treatment of the . -
. sewer outﬂow accordxngly back into Rapid Creek;

A' NOW, THEREFORE upon motion duly madc and passed by the majorxty of the Clty '

Counsel of the Clty of Rapxd City,

BE IT RESOLVED that the Ctty of Rapid City, shall, after it treats thc wastewater

- collected and produced by RVSD, continually return it to Rapld Crcck at thc Trcatmcnt Plant
outfall, in accordance thh its standard procedures. :

‘Dated this____ dayof Fcbruary,_ 2006. -
ATTEST: - . .~ CITY OFRAPID CITY
Its. Clty Fmancc Ofﬁccr‘ SRR - .. Mayor Jim Shaw

' CityofRapid City ~ CityofRapid City



7. Figure 6
Harney Peak Ranch Lands
Irrigated by Murphy Ditch
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RECEIVED
MAY 25 2006

WATER RIGHTS
PROGRAM

RESOLUTION ADOPTING A POLICY WHEREBY CITY OF RAPID CITY WILL
TREAT WASTEWATER COLLECTED AND PRODUCED BY RAPID VALLEY
SANITARY DISTRICT AND RETURN IT TO RAPID CREEK

WHEREAS, the Rapid Valley Sanitary District, hereinafter refsrred to as RVSD,
currently collects waste water and sends it to the City of Rapid City trunk sewer
cutfall and to the City Water Reclamation Facility located on Rapid Creek, east of
the City; and

WHEREAS, the City currently treats the above-described wastewater collected
and produced by RVSD and returns said wastewater to Rapid Creek: and

‘WHEREAS, the Rapid City Common Council is in agreement with and deems it

in the best interest of the City to continue its discharge of the sewer outflow as
above-described.

NOW THREFORE, BE IT RESOLVED, by the City of Rapid City that it shall, after
treating the wastewater collected and produced by RVSD, continually return said
wastewater to Rapid Creek at the Water Reclamation Facility outfall in
accordance with its standard procedures.

Dated this 15" day of May, 2006.

CITY OF-RAPID CITY

T ' " '
PN L S S
St e ] IAL g Moty Mayor Jim Shaw

‘ P

A
/Jémés F. Preston, Finance Officer

(SEAL)
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RECOMMENDATION OF CHIEF ENGINEER FOR WATER PERMIT
APPLICATION NO. 2586-2, Rapid Valley Sanitary District

Pursuant to SDCL 46-2A-2, the following is the recommendation of the Chief Engineer, Water
Rights Program, Department of Environment and Natural Resources concerning Water Permit
Application No. 2586-2, Rapid Valley Sanitary District, c/o Jim Jester, 4611 Teak Drive, Rapid
City SD 57703

The Chief Engineer is recommending APPROVAL of Application No. 2586-2 because 1) the
proposed diversion can be developed without unlawful impairment of existing rights, 2) the
proposed use is a beneficial use and 3) it is in the public interest with the following
qualifications:;

1.  Permit No. 2586-2 is limited to a diversion rate of 5.05 cfs for a total annual volume of 867
acre feet. The Rapid Valley Sanitary District shall measure diversions at the Lamb property
farm turnouts located on Murphy Ditch and diversion at the District’s water treatment plant.
The total monthly diversion shall not exceed the amount listed in the following table.

Monthly Volume
Limitation
Month (ac-ft)
April 42
May 105
June 118
July 158
Aug 199
Sept 147
Oct 98
Total 867

2. The Rapid Valley Sanitary District shall report to the Chief Engineer annually the amount
of water withdraw each month at the Lamb property turnouts located on Murphy Distch and
diversion at the District’s water treatment plant.

3. Permit No. 2586-2 authorizes diversion of only natural flow water by the Rapid Valley
Sanitary District and does not include any right to stored irrigation water available under
contract from Pactola Reservoir.



The Water Management Board retains jurisdiction of Permit No. 2586-2 in the event that
additional information shows that changes need to be made in the monthly or total annual
volumes authorized by Permit No. 2586-2.

Diversion under Permit No. 2586-2 may not interfere with existing water right in effect
prior to approval of Permit No. 2586-2 or any domestic rights.

The amount of water with a April 6, 1878 priority date which may be appropriated under
Vested Water Right No. 1727-2 is reduced by 5.05 cfs.

Upon termination of the lease back agreement, the 386 acres of Harney Peak Ranch
property owned by David Lamb, which has been historically irrigated under the Vested
Water Right No. 1727-2, located in portions of SW % SW % Section 10 and portions of
Section 15, TIN, R8E may not qualify for another new irrigation right from any water
source.

See report on application for additional information.

B&JQJ Cllo

Garland Erbele, Chief Engineer
June 6, 2006
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REVISED RECOMMENDATION OF CHIEF ENGINEER FOR WATER PERMIT

APPLICATION NO. 2586-2, Rapid Valley Sanitary District

Pursuant to SDCL 46-2A-2, the following is the revised recommendation of the Chief Engineer,
Water Rights Program, Department of Environment and Natural Resources concerming Water
Permit Application No. 2586-2, Rapid Valley Sanitary District, c/o Jim Jester, 4611 Teak Drive,
Rapid City SD 57703

The Chief Engineer is recommending APPROVAL of Application No. 2586-2 because 1) the
proposed diversion can be developed without unlawful impairment of existing rights, 2) the
proposed use is a beneficial use and 3) it is in the public interest with the following
qualifications:

1.

Permit No. 2586-2 is limited to a diversion rate of 5.05 cfs for a total annual volume of 867
acre feet. The Rapid Valley Sanitary District shall measure diversions at the Lamb property
farm turnouts located on Murphy Ditch and diversion at the District’s water treatment plant.
The total monthly diversion shall not exceed the amount listed in the following table.

Monthly Volume
Limitation
Month (ac-ft)
April 42
May 105
June 118
July 158
Aug 199
Sept 147
Oct 98
Total 867

The Rapid Valley Sanitary District shall report to the Chief Engineer annually the amount
of water withdraw each month at the Lamb property turnouts located on Murphy Distch and
diversion at the District’s water treatment plant.

Permit No. 2586-2 authorizes diversion of only natural flow water by the Rapid Valley
Sanitary District and does not include any right to stored irrigation water available under
contract from Pactola Reservoir and Deerfield Reservoir.



The Water Management Board retains jurisdiction of Permit No. 2586-2 in the event that
additional information shows that changes need to be made in the monthly or total annual
volumes authorized by Permit No. 2586-2.

Diversion under Permit No. 2586-2 may not interfere with existing water right in effect
prior to approval of Permit No. 2586-2 or any domestic rights.

The amount of water with a April 6, 1878 priority date which may be appropriated under
Vested Water Right No. 1727-2 is reduced by 5.05 cfs.

Upon termination of the lease back agreement, the 386 acres of Harney Peak Ranch
property owned by David Lamb, which has been historically irrigated under the Vested
Water Right No. 1727-2, located in portions of SW % SW ¥ Section 10 and portions of
Section 15, TIN, R8E may not qualify for another new irrigation right from any water
source.

See report on application for additional information.

M Cai

Garland Erbele, Chief Engineer
June 23, 2006



Report on Water Permit Application No. 2586-2
Rapid Valley Sanitary District
June 2, 2006

Application No. 2586-2, Rapid Valley Sanitary District, proposes to transfer an annual
volume of 867 acre-feet of water (ac-ft), from irrigation use to municipal, common
distribution system, rural water system, suburban housing, and domestic uses for the
Rapid Valley Sanitary District. The maximum diversion rate proposed for this transfer is
5.05 cubic feet of water per second (cfs) from the natural flows of Rapid Creek at the
District’s water treatment plant. Application No. 2586-2 proposes to transfer Rapid
Valley Water Company (a.k.a. Murphy Ditch) stockholder/landowner's water which has
been historically used to irrigate 368 acres as authorized by Vested Water Right No.
1727-2 located in the SW Y4 SW % of Section 10 and portions of Section 15 all in TIN-
R8E, known as the David Lamb property.

The source of water for the proposed transfer is from the natural flow of Rapid Creek,
when available, through the Murphy ditch. The location of the Sanitary District’s
diversion point for the proposed transfer is in the NE %4 NW % Section 15 TIN-RSE.
This application does not request any new water appropriation from Rapid Creek and the
validated priority date of April 6, 1878 is to be retained by the sanitary district.

Review of Existing Water Rights

The water to be transferred was appropriated under validated Vested Water Right No.
1727-2 Rapid Valley Water Company, authorizes the irrigation of 368 acres of the David
Lamb property located in the SW %4 SW % of Section 10 and portions of Section 15 all in
TIN-R8E

The Rapid Valley Water Company holds Vested Water Right Nos. 1727-2, 2239-2, 2240-
2, 2241-2 and 2242-2 for irrigation out of Rapid Creek. Since the time of validation of
these vested water rights, there have been portions of these rights transferred from
irrigation to municipal use by the City of Rapid City. If this transfer is approved, Rapid
Valley Water Company will only have 7.81 cfs for irrigating 493 acres under the April 6,
1878 priority date portion of these vested rights remaining.

There are 95 existing water rights/permits appropriating 251.45 cfs on Rapid Creek
between Pactola Reservoir and the confluence with the Cheyenne River. Of these three,
water rights which appropriate 3.37 cfs have priority dates which are senior to April 6,
1878.

Review of the Proposed Transfer

The water available for transfer is only from the natural flow in Rapid Creek and does not
include stored water or stored water releases from the Deerfield - Pactola Reservoirs.
South Dakota Codified Law, SDCL 46-5-34.1 states that no transfer can occur unless the
transfer can be made without detriment to existing rights, or to individual domestic use
rights. SDCL 46-2A-12 allows a change in use "only if the change does not unlawfully
impair existing rights and is for a beneficial use and in the public interest.” Calculations




using accepted scientific methods and available climatic and cropping data have been
made to insure that the proposed change does not unlawfully impair or adversely affect
existing water rights.

The proposed diversion rate transfer is based on water beneficially used as described
under SDCL 46-1-8. Water in the ditch is shared by the users as needed. Based on actual
past operations, the calculated diversion rate transfer is based on a pro rata share of the
ditch diversion rate under the April 6, 1878 priority right. The transferable diversion rate
is based on the pro rata share of water decreased by the 11 percent carriage loss that
remains in the ditch. The carriage loss is the water lost to seepage in transporting water
from the creek headgate along the ditch. The pro-rata share of the diversion rate minus
carriage loss is equal to 5.05 cfs.

Historical depletions to Rapid Creek from irrigation on the David Lamb property using
the Murphy Ditch 1878 priority water right were quantified by means of a water budget
approach. The water budget tracked historical water supply available to the ranch, the
consumptive water used by crops, the precipitation contribution and the return flows to
Rapid Creek.

The Modified Blaney-Criddle method, adjusted for elevation, was used to calculate the
potential consumptive use of water by crops irrigated from the Murphy Ditch. This
method utilizes historic climatic data, crop type and elevation to calculate the volume of
water consumed by the crop on a monthly basis. This is compared to the amount of water
that was available for the actual crop's use based on historical ditch diversions,
transportation losses, irrigation efficiency, and the total acreage irrigated annually from
the ditch. For this proposed transfer, the average amount of water calculated to have
been consumed by the crop is 563.6 ac-ft of water annually, A portion of the water
historically diverted for irrigation to the Lamb property was not utilized by the crop but
returned to Rapid Creek either as direct surface runoff from the field or underground
percolation through the alluvium. This results in an irrigation application efficiency of
65%. The amount of return flow was calculated to be 303.5 ac-ft annually. Water which
had historically returned to Rapid Creek through irrigation activities will now be returned
to Rapid Creek by the Rapid Valley Sanitary District through the Rapid City waste water
treatment system. The amount of water proposed to be diverted at Rapid Valley Sanitary
District’s water system intake is 867 ac-ft annually. This volume of water includes the
amount of water consumed by the crop plus the return water to Rapid Creek. (Leonard-
Rice Engineers, 2006; Cetec Engineering Services, Inc., 2006).

Rapid Valley Sanitary District contracts with the City of Rapid City to treat the Sanitary
District’s effluent at the City’s sewage treatment facility. The applicant has submitted a
signed resolution from the city council of Rapid City committing to continuing to
discharge Rapid Valley Sanitary District’s treated effluent to Rapid Creek downstream of
the proposed project. This allows existing downstream water rights to divert this water
based upon priority availability. If in the future the Rapid Valley Sanitary District,
through the City of Rapid City, stops returning effluent to Rapid Creek, then the
diversion proposed by this water permit will need to be recalculated to reflect that



condition,

SDCL 46-5-34.1 also states "No land which has had an irrigation right transferred from it
pursuant to this section may qualify for another irrigation right from any water source. The
landowner, Mr. Lamb, currently holds two existing water permits covering some of the same
irrigated land that is tied to this transfer request. As discussed in this report, only a portion of
Vested Water Right No 1727-2 is proposed to being transferred. Water Permit Nos. 1461-2
and 1461A-2 are not being transferred. Water Permit Nos. 1461-2 and 1461A-2, both having
a priority date of August 5, 1914, are for providing supplemental irrigation from Rapid Creek
to other land covered by other existing water rights.

This transfer has no affect on Water Permit Nos. 1461-2 and 1461A-2 and they will remain in
place subject to the established priority dates. Further, SDCL 46-5-34.1 does not require
retirement of Water Permit Nos. 1461-2 and 1461 A-2. That statute states "No land which has
had an irrigation right transferred from it pursuant to this section may qualify for another
irrigation right from any water source.” SDCL 46-5-34.1 applies only when a landowner
transfers a water right from property and attempts to obtain a new water right for the same
property. In this case Water Permit Nos. 1461-2 and 1461 A-2 are already in existence and the
last sentence of SDCL 46-5-34.1 does not apply.

This section would prohibit granting any new water permit applications for irrigation of the
lands involved in this transfer if those applications are filed after this transfer is approved.

Also, Water Permit Nos. 1461-2 and 1461A-2 are relatively junior in priority for Rapid Creek
and except under extremely wet conditions, there is no natural flow available in the Rapid
Creek for diversion by these water permits. This lack of natural flow availability was
addressed when both permits were issued with the following qualification:

Low flows as needed for domestic use, including livestock watering and prior water rights
must be by-passed. Unappropriated water is available in Rapid Creek to reasonably
satisfy this application only through contract between the Rapid Valley Conservancy
District and Bureau of Reclamation covering releases from Deerfield and Pactola
Reservoirs.

Because the land associated with the proposed transfer from Murphy Ditch is not part of the
Rapid Valley Water Conservancy District, purchased project water from Deerfield and Pactola
Reservoirs cannot be used to irrigate lands located outside of the Rapid Valley Water
Conservancy District boundaries.

Approval of a water permit by the Water Management Board under SDCL 46-2A-7 and
46-2A-8 allows for a 5 year construction period and an additional 4 years to put to
beneficial use. The District does not a have an immediate need for the entire amount of
water transferred because of water treatment plant construction and time to bring the
system up to full capacity. The District intends to phase in the entire proposed
transferred over approximately six years. During this time frame, Mr. Lamb will phase



out irrigating his hay land covered by this transfer request through a lease back agreement
with the District. To ensure that the monthly amount of water diverted does not exceed
the allowable monthly volume limitation, the permit should contain the following
qualification:

The Rapid Valley Sanitary District shall measure diversions at the Lamb property
farm turnouts located on Murphy Ditch and diversion at the water treatment plant.
The total monthly diversion shall not exceed the amount listed in the following table.

Monthly Volume

Limitation
Month (ac-ft)
April 42
May - 105
June 118
July 158
Aug 199
Sept 147
Oct 98
Total 867

The diversion records shall be submitted annually to the Chief Engineer.

Upon termination of the lease back agreement, the landowner will no longer have the
right to apply Rapid Valley Water Company, April 6, 1878, priority water under Water
Right 1727-2 on the property from which it was transferred.

If this transfer is approved, the diversion rate and acreage authorized by the April 6, 1878
priority date of Water Right No. 1727-2, Rapid Valley Water Company, should be
decreased by 5.05 cfs and 368 acres due to the transfer.

To insure that the transfer of the water can be made without detriment to existing water
rights, the Water Management Board should monitor the management and operation of
the proposed transfer.

Conclusions

1. SDCL 46-5-34.1 allows for the transfer of irrigation water rights apart from the



10.

11.

land to municipal use when the transfer can be made without causing detriment to
existing rights. SDCL 46-2A-12 allows a change in use only if the change does
not unlawfully impair existing rights and is for a beneficial use and in the public
interest."

The water has been historically used to irrigate 368 acres.
The priority date of April 6, 1878, should be retained.

The diversion rate to be transferred is 5.05 cfs, and is based on the pro-rated share
of the total ditch diversion rate minus the 11 % carriage loss for the main ditch.

The amount of water requested to be transferred, 867 ac-ft annually is reasonable.

Upon termination of the lease back agreement, the landowner will no longer have
the right to apply Rapid Valley Water Company, April 6, 1878, priority water
under Water Right 1727-2 on the property from which it was transferred.

If application No. 2586-2 is approved, the authorized diversion rate and acreage
for the Water Right No. 1727-2 under the April 6, 1878 priority date should be
decreased by 5.05 cfs and 368 acres.

The Water Management Board should retain jurisdiction in order to monitor the
management and operation of the proposed transfer.

Approval of Application No. 2586-2, only approves transfer of natural flow water
and does not include any rights to stored irrigation water available under contract
with the Bureau of Reclamation from Pactola and Deerfield reservoirs.

Because natural flow water has not been available for Water Right No. 1727-2
during lower flow periods, approval of Application No. 2586-2 does not
guarantee that natural flow water will be available.

To ensure that the monthly amount of water diverted does not exceed the
allowable monthly volume limitation the permit should contain the following
qualification:

The Rapid Valley Sanitary District shall measure diversions at the Lamb
property farm turnouts located on Murphy Ditch and diversion at the water
treatment plant. The total combined monthly diversion shall not exceed the
amount listed in the following table.

Monthly Volume
Limitation
Month (ac-ft)
April 42




May 105
June 118
July 158
Aug 199
Sept 147
Oct 98
Total 867

The diversion records indicating diversion location and the diversion amount
from each location shall be submitted annually to the Chief Engineer.

V7 4

Mark D. Rath

Natural Resources Engineering Specialist
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- NOTICEOF HEARING
ONAPPLICATION NO, 2584-2
TOTRANSFER USE
Notice s given that the
Rapid Valley Sanitary Dis.
jtrict, ¢/o Jim Jester, 4611 Teak "
jDrlve, Rapid City, sD 57703,
+has filed Water Permit Appli-
cation No. 2586-2 pursuant to
1SDCL 44-5-34.7 to transfer the

use of a portion of Rapid |

!Creek natural flows appropri-
rated for irrigation use to mu-
jnicipal, rural water system
iand suburban housing purpos-
‘es by the Sanitary District. :

Water Permit Application,

1 No. 2586-2 proposes to transfer
10 portion of Rapid Valley Wa-;
-ter Company {aka) Murphy:
; Ditch) stockholder/landowners:
iuse of Rapid Creek natural’
. flows approprioted under Vest-
ied Water Right No. 1727-2°
ifrom  Murphy  Ditch. The:
itransfer is for Rapid Creek
‘water historically used fo frris
,9ate 368 acres at the Harney!
. Peak Ranch owned by David
fLamb. The portion of Rapid
1Creek natural flows to be,
riransferred to the Sanitary|
. Distriet Is 5.05 cubic fest of
. water per second (cts} with an
annual volume limitation of
/887 acre feet of water. The
permit, if oporoved, will be
‘conditioned with monthly voly-
‘metric limits {acre-feet) on
.diversion by the Sanitary Dis-
i#rict based on long-term aver-
1ag9e deliveries to the Harney
‘Peak Ranch,
i Historically, the 5.05 cfs has
+been used to irrigate 368 acres
‘located in portions of fthe
ISWYISWY Section 10, TIN, RBE
:and the WYNWY, SEUNWY, .
|SANEY, SWu and the SE%!
iSection 15, TIN, RBE. The!
‘existing point on Rapid Creek .
Jfor Murohy Ditch is located in;
‘the NEYSWY Section 8, TIN,;
‘RBE. This application is fo!
change the diversion point for|
'5.05 cfs to a permanent diver-'
‘sion point for use by the Sani-i
tary District to be located in:
‘the NEWNWY Section 15, TIN, .
‘R6E. The District also re-]
.quests temporary diversion:
points located in the SWUSWY%:
;Section ¢ and the NEWNEW
"Section 15; all in TIN, R8E as.
explained below. This gpplica-:
'tion does not authorize any:
-new water appropriation from*
Rapid Creek. This application,
-if opproved, will refain the
April 6, 1878, priority date
restablished by the Murphy
iDitch vested water right for.
inatural flow,

The Sanitary District re-

serves the right to lease back
'a portion of the transferred
iwater to Harrey Peok Ranch
“for irrigation of property on @
:decreasing basis over o six'
ryear period from fhe-date the:
permit s approved. The com-
.bined use by the Sanitary Dis-
strict and Harney Peak Ranch
jof the transferred amount pro-
‘posed by this application is’
Himited to 505 cfs diversion
:rute and onnual volume limit,
1of 867 acre feet of water!
sincluding monthly volume lim-!
iits. Upon termination of the'
ilease back agreement, the}
Handowner will ne longer have;
ithe right to apply Rapid Val-
iley Water Company, April 6,
1878, priority water on to the
iproperty from which it was
:tronsferred.
; Pursuont fo SDCL 44-2A.2,
ithe Chief Engineer recom-
imends APPROVAL of Applica-
1Hon No. 2586-2 because 1) ex-
;isting rights will not be untaw-
tHully impaired, 2) it is g bene-
ficial vse of water, and 3} it is
:in the publicinterest.

Any person interested in
‘opposing or supporting this
.application must file a written
,petition with BOTH the apoli-
;cant and Chief Engineer. The
‘applicant must also file a peti-
tion if opposed to the Chief!

Engineer's recommendation.!
The Chief Engineer’s address
is ““Water Rights Program,
Foss Building, 523 :: Capitel,

Plerre, 5D 57501  (405-773--
3352)” and the applicant's
mailing  address s given
above. A npetition filed by
either an interested person or
the applicant must be filed by
July 3, 2006. The petition may
be informat but must include a
statement ‘describing the peti-
tioner’s interest in the applica-
tion, the pefitioner’s reasons
for opposing or supporting the
application, and the signature
oand mailing address of the
petitioner or the petitioner’s
legal counsel, it legal counsel
isobtained,

The Water  Management
Board will consider this appif-

" cation at 10:30 a.m. on July 12,

2006, in the Floyd Matthew
Training Center, 523 E. Capitol
Avenue, Pierre, 5.D. The Chief
Engineer’s recommendation is
not final or binding upon the
Board. The Board is autho-
tized to 1) approve, 2} opprove
with qualitications, 3) defer, or
4) deny this application based
on the facts presented at the
public hearing. The July 12,
2006, hearing date will be
outomatically delaved for gt
least 20 days upon written
request 1o the Chief Engineer
from the applicant.or any
inferested person opposing the
application. The request for an
automatic delay must be filed
by July 3, 2006.

Any hearing will be an
adversary  proceeding. -Any
person filing a petition and/or
the applicant have the right to
be represented by a lawyer
and may present evidence or’
€ross-examine witnesses ac-
cording to SDCL 1-26. These
and other due process rights
will be forfeited if not exer.
cised. Declsions of the Boord
may be appealed to the Circuit
Court and State Supreme
Court as provided by law.
Contact Eric Gronlund by July
3. 2006, at the above Water
Rights Program address fo
request copies of information
pertaining to this eprlication,
1o assure access to the hearing
by the handicapped or to
obtain an interpreter for the
hearing impaired.

Since this opplication does
not invelve a monetary contro-
Versy in excess of §2,500.00 cr
ftermination of g property right
in accordance with SDCL 1-2¢-
18.3, the Chief Engineer has
determined this contested cas2
may not be referred to the
Office of Hearing Excminers.
If eny party disagrees with
this determingtion, the Chief
Engineer sholl be notified by
July 3, 2006.

This opplication is made
pursuant to SDCL 44-1-1 thry
46-1-9, 46-1-12 thru 45-1-18; 4é-2-
3.1, 46-2-9, 46-2-1, 46-2-13, 46-2-
17; 46-2A-1 thru 46-2A-10, 45-2A-
12, 46-2A-14, 48-2A-15, 45-2A-20,
46-2A-21; 46-5-1 thry 48-5-11, 4s-
513 thru 46-5-15, 46-5-24, 46-5-
25, 46-5-30.2, 46-5-30.4, 46-5-31;
46-5-33 thru 46-5-35; and Board
Rules ARSD 74:02:01:01 thry
74:02:07:15.

Steven M. Pirner, Secretary

Department of Environment

and Natura! Resources



Instruction to Newspaper - Publish first Notice on June 14, 2006 with the second publication 7 days later. The
applicant is responsible for payment.

NOTICE OF HEARING on Application No. 2586-2 to Transfer Use

Notice is given that the Rapid Valley Sanitary District, c/o Jim Jester, 4611 Teak Drive, Rapid City SD 57703
has filed Water Permit Application No. 2586-2 pursuant to SDCL 46-5-34.1 to transfer the use of a portion of
Rapid Creek natural flows appropriated for irrigation use to municipal, rural water system and suburban housing
purposes by the Sanitary District.

Water Permit Application No. 2586-2 proposes to transfer a portion of Rapid Valley Water Company (aka)
Murphy Ditch) stockholder/landowner’s use of Rapid Creek natural flows appropriated under Vested Water
Right No. 1727-2 from Murphy Ditch. The transfer is for Rapid Creek water historically used to irrigation 368
acres at the Harney Peak Ranch owned by David Lamb. The portion of Rapid Creek natural flows to be
transferred to the Sanitary District is 5.05 cubic feet of water per second (cfs) with an annual volume limitation
of 867 acre feet of water. The permit, if approved, will be conditioned with monthly volumetric limits (acre-
feet) on diversion by the Sanitary District based on long-term average deliveries to the Harney Peak Ranch.

Historically, the 5.05 cfs has been used to irrigation 368 acres located in portions of the SW % SW Y Section
10, TIN, R8E and the W Y2 NW Y, SE “a NW %4, S Y2 NE %, SW % and the SE % Section 15, TIN, R8E. The
existing point on Rapid Creek for Murphy Ditch is located in the NE ¥4 SW Y4 Section 8, TIN, R8E. This
application is to change the diversion point for 5.05 cfs to a permanent diversion point for use by the Sanitary
District to be located in the NE ¥ NW Y% Section 15, TIN, R8E. The District also requests temporary diversion
points located in the SW % SW % Section 10 and the NE ¥ NE Y Section 15; all in TIN, R8E as explained
below. This application does not authorize any new water appropriation from Rapid Creek. This application, if
approved, will retain the April 6, 1878 priority date established by the Murphy Ditch vested water right for
natural flow.

The Sanitary District reserves the right to lease back a portion of the transferred water to Harney Peak Ranch for
irrigation of property on a decreasing basis over a six year period from the date the permit is approved. The
combined use by the Sanitary District and Harney Peak Ranch of the transferred amount proposed by this
application is limited to 5.05 cfs diversion rate and annual volume limit of 867 acre feet of water including
monthly volume limits. Upon termination of the lease back agreement, the landowner will no longer have the
right to apply Rapid Valley Water Company, April 6, 1878, priority water on to the property from which it was
transferred.

Pursuant to SDCL 46-2A-2, the Chief Engineer recommends APPROVAL of Application No. 2586-2 because
1) existing rights will not be unlawfully impaired, 2) it is a beneficial use of water, and 3) it is in the public
interest.

Any person interested in opposing or supporting this application must file a written petition with BOTH the
applicant and Chief Engineer. The applicant must also file a petition if opposed to the Chief Engineer's
recommendation. The Chief Engineer's address is "Water Rights Program, Foss Building, 523 E Capitol, Pierre
SD 57501 (605 773-3352)" and the applicant's mailing address is given above. A petition filed by either an
interested person or the applicant must be filed by July 3, 2006. The petition may be informal, but must include
a statement describing the petitioner's interest in the application, the petitioner's reasons for opposing or
supporting the application, and the signature and mailing address of the petitioner or the petitioner's legal
counsel, if legal counsel is obtained.



The Water Management Board will consider this application at 10:30 AM on July 12, 2006 in the Floyd
Matthew Training Center, 523 E. Capitol Avenue, Pierre SD. The Chief Engineer's recommendation is not final
or binding upon the Board. The Board is authorized to 1) approve, 2) approve with qualifications, 3) defer, or
4) deny this application based on the facts presented at the public hearing. The July 12, 2006 hearing date will
be automatically delayed for at least 20 days upon written request to the Chief Engineer from the applicant or
any interested person opposing the application. The request for an automatic delay must be filed by July 3,
2006.

Any hearing will be an adversary proceeding. Any person filing a petition and/or the applicant have the right to
be represented by a lawyer and may present evidence or cross-examine witnesses according to SDCL 1-26.
These and other due process rights will be forfeited if not exercised. Decisions of the Board may be appealed to
the Circuit Court and State Supreme Court as provided by law. Contact Eric Groniund by July 3, 2006, at the
above Water Rights Program address to request copies of information pertaining to this application, to assure
access to the hearing by the handicapped or to obtain an interpreter for the hearing impaired.

Since this application does not involve a monetary controversy in excess of $2,500.00 or termination of a property
right in accordance with SDCL 1-26-18.3, the Chief Engineer has determined this contested case may not be
referred to the Office of Hearing Examiners. If any party disagrees with this determination, the Chief Engineer
shall be notified by July 3, 2006.

This application is made pursuant to SDCL 46-1-1 thru 46-1-9, 46-1-12 thru 46-1-16; 46-2-3.1, 46-2-9, 46-2-11,
46-2-13, 46-2-17; 46-2A-1 thru 46-2A-10, 46-2A-12, 46-2A-14, 46-2A-15, 46-2A-20, 46-2A-21; 46-5-1 thru
46-5-11, 46-5-13 thru 46-5-15, 46-5-24, 46-5-25, 46-5-30.2, 46-5-30.4, 46-5-31; 46-5-33 thru 46-5-35; and
Board Rules ARSD 74:02:01:01 thru 74:02:01:15. Steven M. Pirner, Secretary, Department of Environment
and Natural Resources.



CacaTFACES, GREATPLACES

June 7, 2006

Rapid Valley Sanitary District
% Jim Jester

4611 Teak Drive

Rapid City SD 57703

Dear Mr. Jester:

DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

PMB 2020
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www.state.sd.us/denr
NOTE: TO BE SURE OF PUBLICATION ON

THE CORRECT DATES, CONTACT
THE NEWSPAPER RIGHT AWAY.

Water Permit Application No. 2586-2 for suburban housing development use has been examined and found to
comply with the South Dakota Water Laws and applicable rules. A notice has been sent to the Publisher of the
Rapid City Journal printed at Rapid City, SD (Ph # 605-394-8300). You will need to contact the newspaper and
authorize publication of this notice. 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 prior to publication and

notify this office, if you have any corrections or questions.

Be sure to contact the above newspaper to authorize publication of your Notice and to arrange for payment,

Early contact with the paper can eliminate delays. Upon receiving authorization, the publisher has been
instructed to publish your notice once each week for two consecutive weeks. The newspaper has also been
instructed to send us the Proof of Publication. We must receive Proof of Publication before action can be taken

on the application.
Sincerely,

Eric Gronlund

Natural Resources Engineer

(605) 773-3352

enclosures

NOTE: If you plan to contest any part of the Chief Engineer's recommendation, you must file a petition
pursuant to the procedures outlined in the attached notice of hearing. The Water Management
Board will then consider your concerns during a hearing on the application.



ﬂ@ DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

PMB 2020
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182
(T FAceS, GReaT PLACES. v state.sd.us/denr

June 7, 2006
Rapid City Journal
PO Box 450

Rapid City SD 57703
ATTENTION: Legal Public Notice

Enclosed is a Notice on Application No. 2586-2 to Appropriate Water to be published twice. Please publish the first notice
on June 14, 2006 with the second publication 7 days later. The text of the notice can be e-mailed to your paper by contacting
- Karen Schlaak at (605) 773-3352.

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 Rapid Valley Sanitary District — Water Service, 4611 Teak
Drive, Rapid City (Ph # 605-393-1050).

Please send the Water Rights Program the first publication immediately. The publication is checked for accuracy so
any corrections can be made in the second publication. You may use the form below or fax a copy of the first publication.
Any fax should be sent to the attention of Karen Schlaak at (605) 773-4068. Publication errors can invalidate the public
notice.

After the second publication, please send us an affidavit or use the enclosed Proof of Publication form. The applicant
pays the cost of publication, but the Water Rights Program records require an affidavit or Proof of Publication. Delays in
receiving the affidavit can be costly to the applicant.

Sincerely,

Eric Gronlund

Natural Resources Engineer
605 773-3352

enclosures
CUT HERE
TO: Eric Gronlund

Water Rights Program
No. 2586-2 Joe Foss Building

Pierre SD 57501-3181
Date
We are in receipt of your letter of June 7, 2006 enclosing Notice to Appropriate Water by Application No. 2586-2 which was
first published in our issue of . ENCLOSED IS A COPY OF THIS FIRST PUBLICATION.

Name Newspaper



ﬂz@ DEPARTMENT of ENVIRONMENT
- and NATURAL RESOURCES

PMB 2020
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www.state.sd.us/denr

(gt FACES, BAEATPLACES

June 8, 2006

Curt Anderson

Bureau of Reclamation
515 9™ Street, Room 101
Rapid City SD 57701

Dear Curt:

Enclosed is a copy of the report, recommendation and public notice for Water Permit
Application No. 2586-2 file by Rapid Valley Sanitary District. The notice is being published in
the Rapid City Journal on June 14" and 21%. The application is scheduled to be considered by
the Water Management Board on July 12, 2006 as set forth in the notice.

This is being sent to you to keep the Bureau aware of water right permitting issues involving
Rapid Creek. If you have any questions, please call Mark Rath at (605) 773-3352.

Sincerely,

Y3 V4

Eric Gronlund
Water Rights Program, DENR
(605) 773-3352

enclosures



DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

PMB 2020
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www.state.sd.us/denr

Cacar Faces, GReATPLACES,

June 8, 2006

John Wagner, Water Superintendent
City of Rapid City

300 6™ Street

Rapid City SD 57701

Dear Mr. Wagner:

Enclosed is a copy of the report, recommendation and public notice for a Water Permit
Application No. 2586-2 file by Raﬁid Valley Sanitary District. The notice is being published in
the Rapid City Journal on June 14" and 21*. The application is scheduled to be considered by
the Water Management Board on July 12, 2006 as set forth in the notice.

This is being sent to you to keep the city aware of water right permitting issues involving Rapid
Creek. If you have any questions, please call Mark Rath at (605) 773-3352.

Sincerely,

S AL

Eric Gronlund
Water Rights Program, DENR
(605) 773-3352

enclosures



%\ DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

PMB 2020
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www state.sd.us/denr

GREAT FACES, CREAT PLACES,

June 8, 2006

Jerry Hammerquist

Rapid Valley Conservancy District
P.O. Box 26

Caputa, SD 57725

Dear Mr. Hammerquist:

Enclosed is a copy of the report, recommendation and public notice for Water Permit
Application No. 2586-2 file by Ra tgld Valley Sanitary District. The notice is being published in
the Rapid City Journal on June 14" and 21*. The application is scheduled to be considered by
the Water Management Board on July 12, 2006 as set forth in the notice.

This is being sent to keep you informed of water right permitting issues involving Rapid Creek.

If you have any questions, please call Mark Rath at (605) 773-3352.

Sincerely,

L ZL/M/

Eric Gronlund
Water Rights Program, DENR
(605) 773-3352

enclosures



j@-\ DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

PMB 2020
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www.state.sd.us/denr

REAT FACES, GREAT PACES

June 8, 2006

David Lamb
4555 Reservoir Road
Rapid City SD 57701

Dear Mr. Lamb:

Enclosed is a copy of the report, recommendation and public notice for Water Permit
Application No. 2586-2 file by Ragid Valley Sanitary District. The notice is being published in
the Rapid City Journal on June 14" and 21%. The application is scheduled to be considered by
the Water Management Board on July 12, 2006 as set forth in the notice.

This is being sent to keep to you because the transfer involves land you own. If you have any

questions, please call Mark Rath at (605) 773-3352.

Sincerely,

o IZLS

Eric Gronlund
Water Rights Program, DENR
(605) 773-3352

enclosures



jﬁ@ DEPARTMENT of ENVIRONMENT
- and NATURAL RESOURCES

PMB 2020
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www.state.sd.us{denr

CaEAT FACES, CREAT PLACES.

June 8, 2006

Keith Ham
15567 Hammerquist Road
Caputa SD 57725

Dear Mr. Ham:

Enclosed is a copy of the report, recommendation and public notice for Water Permit
Application No. 2586-2 file by Ragid Valley Sanitary District. The notice is being published in
the Rapid City Journal on June 14" and 21%. The application is scheduled to be considered by
the Water Management Board on July 12, 2006 as set forth in the notice.

This is being sent to keep you informed of water right permitting issues involving Rapid Creek.

If you have any questions, please call Mark Rath at (605) 773-3352.

Sincerel/y{,ﬂyﬁ’/
Eric Gronlund

Water Rights Program, DENR
(605) 773-3352

enclosures
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www.state.sd.us/denr

o Faces Caear PLACEs

June 8, 2006

Kevin Ham

Rapid Valley Water Master
3724 Freedom Ct.

Rapid City SD 57701-7639

Dear Mr, Ham;

Enclosed is a copy of the report, recommendation and public notice for a Water Permit
Application No. 2586-2 file by Ragid Valley Sanitary District. The notice is being published in
the Rapid City Journal on June 14" and 21*. The application is scheduled to be considered by
the Water Management Board on July 12, 2006 as set forth in the notice.

This is being sent to keep you informed of water right permitting issues involving Rapid Creek.
If you have any questions, please call Mark Rath at (605) 773-3352.

Sincerely,

2.2k

Eric Gronlund
Water Rights Program, DENR
(605) 773-3352

enclosures
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- and NATURAL RESOURCES

PMB 2020
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH BAKOTA 57501-3182

www.state.sd.us/denr

AT EACES, GReAT PLACES.

June 8, 2006

Jaynell Higgins
4080 Apple Tree Road
Rapid City SD 57703-9391

Dear Ms. Higgins:

Enclosed is a copy of the report, recommendation and public notice for Water Permit
Application No. 2586-2 file by Ragid Valley Sanitary District. The notice is being published in
the Rapid City Journal on June 14" and 21%. The application is scheduled to be considered by
the Water Management Board on July 12, 2006 as set forth in the notice.

This is being sent to keep you informed of water right permitting issues involving Rapid Creek.
In this case the transfer from irrigation use to use by the District involves water appropriated by
Vested Water Right No. 1727-2 for Murphy Ditch. If you have any questions, please call Mark
Rath at (605) 773-3352.

Sincerely,
Eric Gronlund

Water Rights Program, DENR
(605) 773-3352

enclosures



%@ | DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

PMB 2020
JOE FOSS BUILDING
923 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www.state.sd.us/denr

REATEACES, GREAT PLACES,
' July 24, 2006

NOTICE

TO: Jim Jester
Rapid Valley Sanitary District
4611 Teak Drive

Rapid City SD 57703 '
FROM: Garland Erbele, Chief ine
Water Rights Program L

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

The Water Management Board directed Board Attorney John Guhin to prepare proposed

Findings of Fact, Conclusions of Law and a Final Decision in the matter of Water Permit
Application No. 2586-2. The Board approved Water Permit No. 2586-2 on July 12, 2006
pending adoption of findings.

The Board will conduct a telephone conference call to consider the proposed Findings,
Conclusions and Final Decision at 2:00 PM, on Wednesday, August 23, 2006. The Parties may
participate in the conference call by contacting Eric Gronlund or Brenda Binegar at (605) 773-
3352 by August 12, 2006 with a direct telephone number. Due to limitations of the state’s
computerized conference call system, a direct phone number is required.

The Board requested that a capy of the proposed Findings, Conclusions and Final Decision be
mailed to each Board member and the District by August 11, 2006. Written objections or
comments in support of the proposed Findings, Conclusions and Final Decision, or alternative
Findings, Conclusions and Final Decision are to be mailed to each Board member, the Board
attorney and Water Rights Program counsel (mailing list enclosed) by August 18, 2006.

The public hearing was completed on July 12, 2006. No additional testimony will be received on
August 23, 2006.

Enclosure

c: John Guhin, Deputy Attorney General
Diane Best, Assistant Attorney General
Ted Schultz, CETEC Engineering, Box 9014, Rapid City SD 57709-9014
Brian Hagg, Whiting, Hagg & Hagg, PO Box 8008, Rapid City SD 57709
Chuck Riter, Bangs McCullen Law Firm, PO Box 2670, Rapid City SD 57709-2670



WATER MANAGEMENT BOARD MEMBERS

Francis E, Bﬁnk
1214 South Wells Street
Aberdeen, SD 57401-7351

Rodney Freeman, Jr.
P.O. Box 176
Huron, SD 57350-0176

Dwayne Rollag
320 Lincoln Lane S
Brookings SD 57006-2741

Everett Hoyt
4422 Carriage Hills Dr
Rapid City SD 57702-6874

BOARD ATTORNEY

John Guhin, Deputy Attorney General
Office of Attorney General

Natural Resources Section

State Capitol Building

Pierre, SD 57501

WATER RIGHTS PROGRAM

Department of Environment and
Natural Resources

Garland Erbele, Chief Engineer

Water Rights Program

Joe Foss Building

523 East Capitol

Pierre, SD 57501-3181

Leo Holzbauer, Vice Chairman
29416 395™ Avenue
Wagner, SD 57380

Bernita Loucks, Secretary
219 42" Street
Rapid City, SD 57702-0240

James Hutmacher, Chairman
802 East 7" Street
Oacoma SD 57365

STAFF ATTORNEY

Diane Best, Assistant Attorney General
Office of Attorney General

Natural Resources Section

State Capitol Building

Pierre, SD 57501



CERTIFICATION

I hereby certify that on July 24, 2006, I have personally deposited with the United States mail at
Pierre, South Dakota, first class postage, prepaid envelopes containing a Notice dated July 24,
2006, regarding preparation of findings of fact, conclusions of law and final decision in the
matter of Water Permit Application No. 2586-2, Rapid Valley Sanitary District, addressed as
stated below.

Jim Jester, Rapid Valley Sanitary District, 4611 Teak Drive, Rapid City SD 57703
Ted Schultz, CETEC Engineering, Box 9014, Rapid City SD 57709-9014

Brian Hagg, Whiting, Hagg & Hagg, PO Box 8008, Rapid City SD 57709

Chuck Riter, Bangs McCullen Law Firm, PO Box 2670, Rapid City SD 57709-2670

A copy of the Notice was sent Inter-office to:

John Guhin, Deputy Attorney General
Diane Best, Assistant Attorney General

fo Lokl S
Eric Gronlund

Natural Resource Engineer
Water Rights Program

STATE OF SOUTH DAKOTA )
) SS
COUNTY OF HUGHES )

73]
Sworn to, before me, this ﬂgf/ day of July, 2006.

//i/jm (,\%7/442

Karen Schiaak
Notary Public

My Comynigsion expires April 1. 2007

N KAREN SCHLAAK ¢y
1§ nomarveuslic
Yy State of South Dakota ™ §

g g




RAPID CITY
Thomas H. Foye
Thomas E. Simmons
Charles L. Riter
Allen G. Nelson
James P. Hurley
Michael M. Hickey
Terry L. Hofer

Rod Schlauger
Daniel F. Duffy
Jeffrey G. Hurd

John H. Raforth
Terry G. Westergaard
Steven R. Nolan
Gregory ). Etlandson
Eric J. Pickar

Sara L. Larson
Thomas }. Von Wald
Riley ). Wilson

SIOUX FALLS
Michael A. Hauck
John P. Mullen
Brian K. Kirby
Victoria M. Duehr
Patrick ). Knecht

Attorneys also admitted in
Nebraska, North Dakota,
fowa and Minnesota.

RAPID CITY

First Western Cateway
333 West Boulevard
Suite 400

P.O. Box 2670

Rapid City, South Dakota
57709-2670

P: (605) 343-1040

F: (605) 343-1503

SIOUX FALLS

100 North Phillips Avenue -

Suite 610
P.O. Box 949

Sioux Falls, South Dakota ;

57101-0949
P: (605) 339-6800
F: (605) 333-6801

y ]:3 )
BANGSMCcCULLEN

Reply to Rapid City —LAW FIRM ——

Writer's e-mail address: criter@bangsmccullen.com

July 25,2006 RECEIVED

JUL 27 2005

WATER RIGHTS
PROGRAM

Mr. Garland Erbele

Chief Engineer - Water Rights Program
Department of Environment

and Natural Resources

PMB 2020

Joe Foss Building

523 East Capital

Pierre, SD 57501-3182

Re:  David S. Lamb/Rapid Valley Sanitary District
Dear Mr. Erbele:

Would you please add me to the mailing list for a copy of the
proposed Findings, Conclusions, and Final Decision.

Thank you very much.
Very truly yours,

BANGS, McCULLEN, BUTLER,
FOYE & SIMMONS, L.L.P.

Chucc A I~

Charles L. Riter
CLR:smb
Enclosure L
cc: David S. Lamb

Bangs, McCullen, Butler, Foye & Simmons, L.L.P.
www.bangsmccullen.com




iy RECEIVED
e AUG 21 2505
OFFICE OF ATTORNEY GENERAL VAR RIGHTS
1302 East Highway 14, Suite 1 AM
Pierre, South Dakota 57501-8501
Phone (605) 773-3215
LARRY LONG FAX (605) 773-4106 MARK BARNETT
ATTORNEY GENERAL www.state.sd.us/atg CHIEF DEPUTY ATTORNEY GENERAL
MEMORANDUM
TO: Members of the Water Management Board and Interested

Parties
FROM: Diane Best>(:ﬁz7

SUBJECT: DENR Response to Proposed Findings of Fact,
Conclusions of Law and Final Decision in Water Permit
Application No. 2586-2, Rapid Valley Sanitary District

DATE : 08/18/2006

Consistent with previous notices,

I am enclosing the DENR

Response to Proposed Findings of Fact, Conclusions of Law and

Final Decision in the above-entitled matter.

DB/sk

s-memo.db Water Bd. (Rapid Valley Sanitary District)



STATE OF SOUTH DAKOTA

WATER MANAGEMENT BOARD

IN THE MATTER OF WATER PERMIT ) DENR RESPONSE TO PROPOSED
APPLICATION NO. 2586-2, RAPID ) FINDINGS OF FACT, CONCLUSIONS
.VALLEY SANITARY DISTRICT ) OF LAW AND FINAL DECISION

COMES NOW the South Dakota Department of Environment and
Natural Resources, Water Rights Program ("DENR") and makes its
comments to the propcocsed Findings of Fact and Conclusions of Law
drafted by Board counsel.

1. Finding of Fact No. 20 refers to an analysis of SDCL
46-5-34.1. The last sentence appears to contain a typographical.
error in citing to that statute. Accordingly, the DENR asks
that the statute number be changed to SDCL 46-5-34.1.

2. The DENR asks that the Board make additional findings
regarding the history and effect of overlapping irrigation
rights for some of the lands involved in this proceeding. The
DENR's proposed Findings.are as follows:

This transfer involves 25 acres historically‘irrigated
in SW1/4 SW14 Section 10, T 1N R8E and 343 acres
historically irrigated in Section 15, R 8E, TIN, for a
total of 368 acres. The irrigation right transferred
in this proceeding has historically overlapped with
two water permits (Water Permit Nos. 1461-2 and
1461A-2).

Water Permit Nos. 1461-2 and 1461A-2 originated with

a 1914 permit for use at the Warren Lamb Lumber Co.
mill. Subsequently, in 1976 the Lambs sought
authority to change the use of the 1914 water right to
provide irrigation for various property including
413.5 acres in Section 15, R 8E, TIN. The change in



use was approved. Of those 413.5 acres in Section
15, 334 acres are involved in this transfer.

To the extent that Water Permit Nos. 1461-2 and
1461A-2 applied to the same property (334 acres in
section 15) as the water right sought to be
transferred here, the combined use from all three
rights is necessarily constrained by SDCL 46-5-6 which
limits the maximum annual volume of water for each
irrigated acre. 1In 1976 when the transfer of use
occurred and the -water rights coverage doubled

up, SDCL 46-5-6 provided that the maximum annual
volume for each acre of irrigated land was 3 acre feet
per acre. Thus, the beneficial use of water for all
permits combined for the 334 acres has been capped at
3 acre feet for approximately 30 years; there can be
no claim to continuous use or other legal claim to a
greater quantity now. This application seeks to
transfer B67 acre feet to the Sanitary District or
2.36 acre feet per acre for the 368 acres involved.
This leaves the irrigation of 334 acres of the Lamb
property in Section 15 with a maximum volume
limitation of .64 acre feet per year once the 2.36
acre feet has been transferred from the property.
This was explained at the hearing and no objections
were made.

3.

should be

incorrect

4.

In Conclusions of Law 7 and 8, the statutory citations
SDCL 46-5-34.1. Once again, it appears that the
statutory citation results from a typographical error.

The DENR asks that the Board adopt an additional

Conclusion of Law which states as follows:

As set forth in the foregoing Findings of Fact, the
irrigation right sought to be transferred in this
proceeding has historically overlapped with two other
water permits (Water Permit Nos. 1461-2 and 1461A-2)
for 34 acres in Section 15. Like any other water
rights for irrigation, the 334 acres were limited by
the water use restrictions in SDCL 46-5-6 which limits
the maximum annual volume of water for each irrigated

acre.

This Board concludes that the maximum annual



volume for each acre of irrigated land involved in
this matter has historically been 3 acre feet per acre
and pertained to the combined use for all three of the
water permits applying to the 334 acres. Because the
beneficial use of water for all these permits hag been
capped at 3 acre feet for many years for the 334
acres, there can be no claim to continuous use or
other legal claim to a greater quantity now. Thus,
the total combined volume allowed by law for all these
permits is still capped by the total volume limitation
of 3 acre feet per acre annually. After subtracting
the 2.36 acre feet per acre invelved in this transfer
that is now severed from the property for use by Rapid
Valley Sanitary District, this leaves .64 acre feet
per acre annually for the 334 acres in Section 15.

5. The Final Decision, No. 5, makes a legal conclusion
regarding existing water rights. In that context, the word
"right" should be plural.

6. The Final Decision, No. 7, lists the total acreage
involved in this application. The acreage involved is 368
acres. This is a typographical error which appears to have been
carried forward from a typographical error in one of the
Exhibits to the proceeding. The testimony and hearing, however,
clearly demonstrates that the acreage involved is, in fact, 368
acres.

7. Other than the foregoing proposed changes, the

DENR urges that the proposed Findings of Fact, Conclusions



of Law and Final Decision be adopted as drafted by Board

counsel. fﬁk/

Dated this /g) day of August, 2006.

Diane Best

Assistant Attorney General
1302 E. Highway 14, Ste. 1
Pierre, SD 57501-8501
Telephone: (605) 773-3215

s-pld.db Response to FOF & COL, Water Board (Rapid Valley Sanitary District)



CERTIFICATE OF SERVICE

The undersigned hereby certifies that true and correct

copies of the DENR Response to Proposed Findings of Fact,

Conclusions of Law and Final Decisicn In the Matter of Water

Permit Application No. 2586-2, Rapid Valley Sanitary District

was served upon each of the following by enclosing the same in

envelopes with first class postage, prepaid and affixed thereto,

and depositing said envelopes in the United States mail at

A

a4
Pierre, South Dakota, on this //g’ day of August, 2006:

Francis E. Brink
1214 S. Wells St.
Aberdeen, SD 57401-7351

Bernita Loucks
219 42nd St.
Rapid City, SD 57702-0240

Rodney Freeman, Jr.
P.O. Box 176
Huron, SD 57350-0176

Everett Hoyt
4422 Carriage Hills Dr.
Rapid City, SD 5702-6874

Ted Schultz

CETEC Engineering

P.0. Box 9014

Rapid City, SD 57709-9014

Chuck Riter

Bangs, McCullen Law Firm
P.C. Box 2670

Rapid City, SD 57709-2670

James Hutmacher
802 E. 7th St.
Qacoma, SD 57365

Dwayne Rollag
320 Lincoln Lane S.
Brookings, SD 57006-2741

Leo Holzbauer
29416 395th Ave.
Wagner, SD 57380

Jim Jester

Rapid Valley Sanitary District
4611 Teak Dr.

Rapid City, SD 57703

Brian Hagg

Whiting, Hagg & Hagg

P.O. Box 8008

Rapid City, SD 57709-8008

Greg Erlandson

Bangs, McCullen Law Firm
P.0. Box 2670

Rapid City, SD 57709-2670



and sent on the same date by intercffice mail to:

Garland Erbele, Chief Engineer
Water Rights Program
Department of Environment

and Natural Resources
Foss Building
Pierre, SD 57501-3181

and by hand delivery on the same date to:
John P. Guhin
Assistant Attorney General

1302 E. Hwy. 14, Ste. 1
Pierre, SD 57501-8501

(Oans Bt

Diane Best
Assistant Attorney General



j_ﬁ'—\ DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

PMB 2020
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www.state.sd.us/denr

GeeaT Faces, Ghear PLACES
September 5, 2006

NOTICE

TO: Jim Jester
Rapid Valley Sanitary District
4611 Teak Drive
Rapid City SD 57703

FROM: Garland Erbele, Chief Enpiheer
Water Rights Program CJ/
SUBJECT:  Adoption of Findings of Fact, Concltsions of Law and Final Decision

This is to notify you that the Final Decision, including Findings of Fact and Conclusions of Law,
were adopted August 23, 2006, by the Water Management Board approving Water Right Permit
No. 2586-2 filed by Rapid Valley Sanitary District. A copy of the signed Findings of Fact,
Conclusions of Law and Final Decision is enclosed.

Enclosure

c: John Guhin, Deputy Atterney General
Diane Best, Assistant Attorney General
Ted Schultz, CETEC Engineering, Box 9014, Rapid City SD 57709-9014
Brian Hagg, Whiting, Hagg & Hagg, PO Box 8008, Rapid City SD 57709
Chuck Riter, Bangs McCullen Law Firm, PO Box 2670, Rapid City SD 57709-2670



CERTIFICATION

I hereby certify that on September 5, 2006, I have personally deposited with the United States
mail at Pierre, South Dakota, first class postage, prepaid envelopes containing a Notice dated
September 5, 2006, regarding adoption of findings of fact, conclusions of law and final decision
in the matter of Water Permit Application No. 2586-2, Rapid Valley Sanitary District, addressed
as stated below.

Jim Jester, Rapid Valley Sanitary District, 4611 Teak Drive, Rapid City SD 57703
Ted Schultz, CETEC Engineering, Box 9014, Rapid City SD 57709-9014

Brian Hagg, Whiting, Hagg & Hagg, PO Box 8008, Rapid City SD 57709

Chuck Riter, Bangs McCullen Law Firm, PO Box 2670, Rapid City SD 57709-2670

A copy of the Notice was sent Inter-office to:

John Guhin, Deputy Attomey General
Diane Best, Assistant Attorney General

loi 2 A
Eric Gronlund <

Natural Resource Engineer
Water Rights Program

STATE OF SOUTH DAKOTA )
) SS
COUNTY OF HUGHES )

¢
Sworn to, before me, this (ﬂ 7 day of September, 2006.

Y Jechtbaak

Karen Schlaak
Notary Public
My Commission expires April 1, 2007

N KAREN SCHLAAK &y
\‘5 NOTARY PUBLIC
Yy State of South Dakota ™\ §

p




STATE OF SOUTH DAKOTA

BEFORE THE WATER MANAGEMENT BOARD

IN THE MATTER OF WATER PERMIT ) FINDINGS OF FACT,
APPLICATION NO. 2586-2, RAPID ) CONCLUSIONS OF LAW
VALLEY SANITARY DISTRICT ) AND FINAL DECISION

FINDINGS OF FACT

1. This is an application to transfer Vested Water Right
No. 1727-2, held by Rapid Valley Water Company, to Rapid Valley
Sanitary District.

2. Vested Water Right No. 1727-2 authorizes the
irrigation of 368 acres of the David Lamb property. The Vested
Water Right has a priority of April 6, 1878,

3. The application proposes to transfer this Vested Water
Right and an annual volume of 867 acre feet of water from
irrigation use by the Water Company to municipal, common
distribution system, rural water system, suburban housing and
domestic uses by the Sanitary District.

4, The source of water for the proposed transfer is
natural flows of Rapid Creek, when available, through Murphy
Ditch. No part of the right proposed to be transferred includes
stored water or stored water releases from Deerfield-Pactola

Reservoirs.



5. The Rapid Valley Sanitary District seeks to upgrade a
facility built in the 1960s so that it may treat up to two
million gallons of water per day at a facility on Rapid Creek.

6. The diversion rate which may, under statute, be
transferred must be calculated based on water beneficially used.

7. The first step is to determine carriage loss. The
Rapid Valley Water Company holds Vested Water Rights Nos.
1727-2, 2239-2, 2240-2, 2241-2 and 2242-2. Water subject to
these rights flows in the ditch maintained by Rapid Valley and
is shared by users as needed. There is, however, a loss of
water in the ditch to the carriage system. The actual loss has
been calculated at eleven percent.

8. The diversion rate which may be transferred therefore
must be reduced by eleven percent to 5.05 cfs.

9. Next to be calculated is the actual use of water for
¢rops. This is accomplished by means of a water budget which
tracks historical water supply available to the ranch, the
consumptive water use of the crops, the precipitation
contribution and the return flows to Rapid Creek.

10. The amount of water consumed by the crops was
determined by use of the Modified Blaney-Criddle methqd,
adjusted for elevation. The method utilizes historical climatic

data, crop type and elevation to calculate the volume of water



consumed by the crop on a monthly basis. The crops at issue in
this controversy are alfalfa and hay.

11. The potential consumptive use as determined by use of
the Modified Blaney-Criddle method is then compared to the water
that was actually available for the crops use based on
histerical ditch diversions, transportation losses, irrigation
efficiency and the total acreage irrigated annually from the
ditch. The actual use of water on a monthly basis is then
calculated.

12. For this proposed transfer, the average amount of
water calculated to have been consumed by the crop is 563.6 acre
feet of water annually.

13. A substantially higher amount of water was diverted
than was utilized by the crop. The portion of the water
historically diverted to the property but not utilized by the
crop was returned to Rapid Creek either as direct surface runoff
from the field or underground percolation through the alluvium.
The amount of return flow wasg calculated at 303.5 acre feet
annually.

14. The amount of water proposed to be transferred to
Rapid Valley Sanitary District and diverted at its intake is 867
acre feet annually, the sum of 563.6 acre feet of water utilized

by the crops and the return flow of 303.5.



15. The table set forth immediately below sets forth the
monthly and annual volume limitations which are justified by the
calculations identified above:

Month Volume Limitations

(ac-ft)
April 42
May 105
June 118
July 158
Aug 139
Sept 147
Cct 98
Total B67

16. The Board next considers the rights of downstream
water users who historically have used the water returned by the
irrigation activities to Rapid Creek. It is proposed that the
same amount of water which historically had been returned to
Rapid Creek through the irrigation activities will now be
returned to Rapid Creek through the Rapid City Waste Water
System.

17. The mechanism by which this is proposed to be
accomplished is as follows: the Rapid Valley Sanitary District
presently contracts with Rapid City to treat the Sanitary
District's effluent at the City's sewage treatment facility.
Rapid City has, by Resolution of its governing body, committed
to continue to discharge the Sanitary District's treated

effluent to Rapid Creek downstream of the proposed project. The



Board finds that, because the amount of water to be released in
this process is the same as has been returned to Rapid Creek by
the irrigation activities, the process will adequately protect
the rights of existing downstream water users.

18. The Board also finds that if, in the future, the Rapid
Valley Sanitary District, through the City of Rapid City, stops
returning effluent to Rapid Creek in quantities sufficient to
protect the rights of downstream users to the extent that they
were protected before the transfer approved today, then the
diversion proposed by this water permit is required to be
recalculated to reflect this condition and the permit may
otherwise be amended.

20. Some controversy has arisen with regard to the
application of SDCL 46-5-34.1. This statute provides generally
that lands which had an irrigation right transferred from them
pursuant to this section cannot qualify for another irrigation
right from any other water source. Mr. Lamb has two existing
water permits other than that at issue here which cover some of
the same irrigated land. These two water permits have a
priority of August 5, 1914, and provide for supplemental
irrigation from Rapid Creek to the land irrigated by the 1878

right at issue and to other land. Because the 1914 water rights



predate SDCL 46-5-34.1, that statute does not affect their
validity.

21. After considering the submissions of the Division, the
Board makes th:ee additicnal Findings regarding the overlapping
irrigation rights.

22. This transfer involves 25 acres historically irrigated
in SW1/4 SW1/4 Section 10, T1N, R8E and 343 acres historically
irrigated in Section 15, R8E, T1N, for a total of 368 acres.

The irrigation right transferred in this proceeding has
historically overlapped with two water permits (Water Permit
Nos. 1461-2 and 1461A-2).

23. Water Permit Nos. 1461-2 and 1461A-2 originated with a
1914 permit for use at the Warren Lamb Lumber Co. mill.
Subsequently, in 1976 the Lambs sought authority to change the
use of the 1914 water right to provide irrigation for various
property including 413.5 acres in Section 15, R8E, T1N. The
change in use was approved. Of those 413.5 acres in Section 15,
334 acres are involved in this transfer.

24. To the extent that Water Permit Nos. 1461-2 and
1461A-2 applied to the same property (334 acres in Section 15)
as the water right sought to be transferred here, the combined
use from all three rights is necessarily constrained by SDCL

46-5-6 which limits the maximum annual volume of water for each



irrigated acre. 1In 1976 when the transfer of use occurred and
the water rights coverage doubled up, SDCL 46-5-6 provided that
the maximum annual volume for each acre of irrigated land was 3
acre feet per acre. Thus, the beneficial use of water for all
permits combined for the 334 acres had been capped at 3 acre
feet for approximately 30 years; there can be no claim to
continuous use or other legal claim to a greater quantity now.
This application seeks to transfer 867 acre feet to the Sanitary
District of 2.36 acre feet per acre for the 368 acres involved.
This leaves the irrigation of 334 acres of the Lamb property in
Section 15 with a maximum volume limitation of .64 acre feet per
vyear once the 2.36 acre feet has been transferred from the
property. This was explained at the hearing and no objections
were made.

25. The District intends to phase in the proposed transfer
over approximately 6 years. During this 6-year time period,

Mr. Lamb will phase out irrigating his hay land through a lease
back agreement with the District.

26. To ensure that the monthly amount of water diverted
does not exceed the monthly allowable volume limitation, the
permit should contain an appropriate qualification, by month,
setting forth a monthly volume limitation as set forth in the

Final Decision.



CONCLUSIONS OF LAW

1. The Board has jurisdiction of this matter.

2. The Applicant's request for a change in use can be
made without detriment to or impairment of existing rights when
developed as set forth in the Findings, especially Findings
16-18, and when accomplished as set forth in the Final Decision.

3. The uses proposed by the Sanitary District are
beneficial uses and the proposed change is in the public
interest.

4, The priority date of April 6, 1878, which is the
priority date of Vested Water Right No. 1727-2, is retained for
the transferred water right.

5. The diversion rate to be transferred is 5.05 cfs.

6. Additional information may be made available to the
Board with regard to seepage rates, hydrology, the matters
referred to in Findings 16-18 or other matters within the
jurisdiction of the Board which may require adjustment of
monthly or total annual volume for diversicon rates authorized by
this permit. Therefore, the Board should retain jurisdiction to
make these and other appropriate adjustments to the permit.

7. Water Permit Nos. 1461-2 and 1461A-2 have priority
dates of August 5, 1914. The operation of SDCL 46-5-34.1 was

not intended to, and does not, affect these water rights.



8. SDCL 46-5-34.1 prohibits the granting of any new water
permit applications for irrigation of the land transferred in
this transfer after the date of the approval of this permit.

9. As set forth in the foregoing Findings of Fact, the
irrigation right sought to be transferred in this proceeding has
historically overlapped with two other water permits (Water
Permit Nos. 1461-2 and 1461A-2) for 34 acres in Section 15.

L?ke any other water rights for irrigation, the 334 acres were
limited by the water use restrictions in SDCL 46-5-6 which
limits the maximum annual volume of water for each irrigated
acre. This Board concludes that the maximum annual volume for
each acre of irrigated land involved in this matter has
historically been 3 acre feet per acre and pertained to the
combined use for all three of the water permits applying to the
334 acres. Because the beneficial use of water for all these
permits has been capped at 3 acre feet for many years for the
334 acres, there can be no claim to continuous use or other
legal claim to a greater quantity now. Thus, the total combined
volume allowed by law for all these permits is still capped by
the total volume limitation of 3 acre feet per acre annually.
After subtracting the 2.36 acre feet per acre involved in this

transfer that is now severed from the property for use by Rapid



Valley Sanitary District, this leaves .64 acre feet per acre
annually for the 334 acres in Section 15.

10. Approval of this application approves only the
transfer of natural flow water and does not include any rights
to stored irrigation water.

11. The amount of water requested to be transferred, 867
acre feet annually, is reasonable.

FINAL DECISION

The Application for Water Permit No. 2586-2 is approved
subject to the following qualifications:

1. Permit No. 2586-2 is limited to a diversion rate of
5.05 cfs for a total annual volume of 867 acre feet. The Rapid
Valley Sanitary District shall measure diversions at the Lamb
property farm turnouts located on Murphy Ditch and diversion at
the District's water treatment plant. The total monthly
diversion shall not exceed the amount listed in the following
table:

Month Volume Limitatiocns

{ac-ft)
April 42
May 105
June 118
July 158
Aug 199
Sept 147
Oct 98
Total 867

10



2. The Rapid Valley Sanitary District shall report to the
Chief Engineer annually the amount of water withdraw each month
at the Lamb property turnouts located on Murphy Ditch and
diversion at the District's water treatment plant.

3. Permit No. 2586-2 authorizes diversion of only natural
flow water by the Rapid Valley Sanitary District and does not
include any right to stored irrigation water available under
contract from Pactola Reservoir and Deerfield Reservoir.

4. The Water Management Board retains jurisdiction of
Permit No. 2586-2 in the event that additional information shows
that changes need to be made in the monthly or total annual
volumes authorized by Permit No. 2586-2, or that other changes
are required.

5. Diversion under Permit No. 2586-2 may not interfere
with existing water rights in effect prior to approval of Permit
No. 2586-2 or any domestic rights.

6. The amount of water with an April 6, 1878 priority
date which may be appropriated under Vested Water Right No.
1727-2 is reduced by 5.05 cfs.

7. Upon termination of the lease back agreement, the 368
acres of Harney Peak Ranch property owned by David Lamb, which
has been historically irrigated under the Vested Water Right No.

1727-2, located in portions of SW1l/4 SW1/4 Section 10 and

11



portions of Secticn 15, T1N, R8E may not qualify for another new

irrigation right from any water source.

Dated this gﬂ day of Mmos.
7

BY THE BOARD:

Py

Chair 4

s-pld.jpg FOF & COL, Water Board (Rapid Valley Sanitary District)
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NOV 03 2008 2586-2

Rapid Valley Sanitary District
c/o Jim Jester

4611 Teak Drive

Rapid City SD 57703

Dear Mr. Jester:

Enclosed is Water Permit No. 2586-2 authorizing your water diversion system and beneficial use of the
water, not exceeding the limits as specified in the Water Permit.

We will schedule an inspection so that the Water License may be issued to you, thus completing your

acquisition of a Water Right.

Sincerely,

b OUvLCWQ C&(X&.L...

Garland Erbele, Chief Engineer
Water Rights Program
(605) 773-3352

enclosures
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The Service You Are Entitled To

November 02, 2006 REC
EIVED
NoV - ¢
WArg
PRé?G,g,?HTS

PMB 2020

SD DENR

Joe Foss Building

523 E. Capitol
Pierre, SD 57501

RE: Water Rights Program
Pennington County
Our file # P-118202
Gentlemen:
Enclosed please find a certified copy of the Bill of Sale, Assignment, and Transfer to Rapid
Valley Sanitary District, with a date and time receipt from the Pennington County Register of

Deeds. We have also enclosed a check in the amount of $2.50 for the filing fee.

Thank you for the opportunity to be of service. Should you need anything further for your file,
please contact our office.

Sincerely,

PENNINGTON TITLE COMPANY

eI

Gretchen Jacksor
Executive Assistant
to the Vice President & Escrow Officer

Enclosures

725 Kansas City Street e Rapid City, SD e 57701
Phone (605) 343-5670 e Fax (605) 343-3862



Certifled to be a true &
correct copy of the original
which has been transmit

for recordation
PENNINGTON TITLE COMPANY

NOV 2 an 8:49

Document prepared by:

Chuck L. Riter, Esq.

Bangs, McCullen, Butler, Foye & Simmons, L.L.P.
333 West Boulevard Suite 400; P.O. Box 2670
Rapid City, SD 57709

(605) 343-1040

BILL OF SALE, ASSIGNMENT, AND TRANSFER

David S. Lamb, for One Dollar ($1.00) and other good and valuable consideration, sells,
transfers, assigns, sets over, and conveys to Rapid Valley Sanitary District, a governmental
subdivision of the state of South Dakota, and public body, corporate and politic, in accordance
with SDCL §34A-5-514, 4611 Teak Drive, attention Mr. Jim Jester, Rapid City, South Dakota,
57703, all of his right, title, and interest in and to David E. Lamb’s 33.4% interest in Water
Rights 1727-2 (1878 Priority), currently also referenced as Water Right No. 02586-2, issued by
the state of South Dakota appurtenant to the real property described on Exhibit A attached hereto
and incorporated herein by this reference (the “Water Rights”).

The Seller warrants and represents that the Water Rights described herein are:

(1) In good standing with the state of South Dakota and have not been forfeited or
abandoned and are not subject to any judgment, suit, lien, receivership or any other encumbrance
whatsoevér;

(2) Free and clear of all liens, security interests, mortgages, pledges, encumbrances, ditch

fees, taxes and assessments, and charges or claims of any nature whatsoever;



3 According to the official records of the state of South Dakota, he owns all rights,
title, and interest in and to the Water Rights;
(4)  He s the sole owner of ninety (90) shares of common stock in Rapid Valley bg"s .
Water Company, Inc., which represents the entirety of his interest; and stock in the corporation:
(5) He has no knowledge of any outstanding judgments against him that would in any
manner affect the consummation of this transaction or constitute any cloud upon the title to the
Water Rights; and
(6) He has no knowledge of any pending litigation, proceedings, or investigations, or any
threats of litigation, proceedings or investigations, or any threats of litigation, proceedings or
investigations, which might result in any cloud upon the title to the Water Rights.
This Bill of Sale, Assignment, and Transfer may be recorded with the Pennington County
Register of Deeds, Rapid City, South Dakota, but only as a miscellaneous document. This
document does not sell, convey, alter or affect any of the Seller’s right, title, and interest in and
to the real property described or Exhibit A attached hereto and incorporated herein by this

reference.

Dated this _/ = day of November, 2006. / e J 7

David S. Lamb

—_— g
gvggm to before me this / __ day of November, 2006.

ksl

Notary @pké, South Dakota
My Commission Expires: /-4~ 2070




David S. Lamb:

SW1/4 SW1/4
NW1/4 NW1/4
SW1/4 NW1/4
NW1/4 SW1/4
SE1/4 NW1/4
NE1/4 SW1/4
SW1/4 NE1/4
NW1/4 SE1/4
SE1/4 NE1/4
NE1/4 SE1/4
SW1/4 SW1/4
SE1/4 SW1/4
SW1/4 SE1/4
SE1/4 SE1/4

David S. Lamb Total

S10-TIN-RSE
S15-TIN-RSE
S15-TIN-R8E
S15-TIN-R8E
S15-TIN-R8E
S15-TIN-R8E
S15-TIN-RSE
S15-TIN-R8E
S15-TIN-R8E
S15-TIN-RSE
S15-TIN-R8E
S15-TIN-R8E
S15-TIN-RSE
S15-TIN-R8E

REAL PROPERTY

25
31
38
30
32
31
38
29
25
38

1
11
24
15

368 acres

Exhibit A
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PMB 2020
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182
(e Faces. CRenTPLACES wwwstate.sd.us/dent
November 8, 2006
1727-2
2586-2
Gretchen Jackson
Pennington Title Company
725 Kansas City St
Rapid City SD 57701

Dear Ms. Jackson:

We have received the Bill of Sale, Assignment and Transfer document you forwarded to us
prepared by Bangs, McCullen, Butler, Foye & Simmons LLP.

Vested Water Right No. 1727-2 and Water Permit No. 2586-2 were applied for and issued under
the name of Rapid Valley Sanitary District. David Lamb’s stock interest in the District may
have been conveyed to Rapid Valley Sanitary District; however since Nos. 1727-2 and 2586-2
are already listed in the district’s name, the ownership change will not be necessary.

We will place a copy of the document you forwarded in each of the files but a filing fee will not
be required. Enclosed is the title company’s check in the amount of $2.50.

If you have any questions, please contact Mark Rath with our program at 605 773-3352.

- Sincerely,

)g‘(«wuz{\%\d\u.tbv

Genny McMath ' ' .
Environmental Scientist

Water Rights Program

(605) 773-3352

email: genny.mcmath@state.sd.us

¢: Chuck Riter, w/Bangs McCullen, Butler, Foye & Simmons LLP



Water Rights Program - DENR

s File Documentation '
File No. 25869 _ County: Pennington

Name of Person: Rapid Valley Sanitary District (Rusty Schmid)
Address: Rapid City SD

Date: 3/13/07 Telephone:

RE: Reporting Requirements

Comments:

Rusty Schmidt with the Rapid Valley Sanitary District called concerning the reporting
requirements for No. 2586-2. He said the District would not be using any water this summer
because the new treatment plant would not be operating until December 2007. I told him they
did not need to report the water use by the District and Mr. Lamb this year.

Mark D Rath
Natural Resources Engineering Specialist



DAVID LAMB WATER RIGHTS 2009

YEAR MONTH ACRE FEET/allowed | MONTHLY USAGE COMMENTS
2009 APRIL 13 none rainfall

2009 MAY 32 none rainfall

2009 JUNE 35 none rainfall

2009 JULY 47 13.4af

2009 | AUGUST 60 41.9af

2009 SEPTEMEBER 44 30af

2009 OCTOBER 29 21.4af

enough natural flows/no murphy rights required for 2009




RERE2

Rapid Valley Water Rights

2009
murphy | little giant

rights rights | bor/city |ac/ft used] comments
april none none none 53 natural flow
may none none none 74 natural flow
june none none none 71 natural flow
july none none | none 107 natural flow
august none none none 105 natural flow
sept none none none 87 natural flow
oct hone none | none 56 |natural flow

no water rights used all natural flows



28%¢-2

Rapid Valley Water Rights

2010
murphy | little giant

rights rights bor/city ac/ft used| comments

april none none none 62 natural flow

may none none none 70 natural flow

june _none none none 79  |natural flow
july _ none none none 124 naturalﬂdw-

august none none none 119 natural flow

sept none none none 91 natural flow

oct none none none 74 natural flow

no water rights used all natural flows



Rusio Vacrey §anady OsmueT RECEIVED 2686 -2

NOV 17 2010
WATER RIGHTS
DAVID LAMB WATER RIGHTS 2010
YEAR MONTH ACRE FEET/allowed | MONTHLY USAGE COMMENTS
2010 APRIL 13 none rainfall
2010 MAY 32 none rainfall
2010 JUNE 35 none rainfall
2010 JULY 47 none rainfall
2010 AUGUST 60 21.5af
2010 SEPTEMEBER 44 43af
2010 OCTOBER 29 25.9af

enough natural flows/no murphy rights required for 2010




Form 12

Permit No. 2586-2

Upper Cheyenne River - Water District

Report of Examination of Works and/or Application of Water to Beneficial Use

TO: Chief Engineer, Water Rights Program, DENR, Foss Bldg., Pierre, SD 57501

I have on this day, 6/6/2012, conducted a thorough examination of the water use system constructed by Rapid
Valley Sanitary District, 4611 Teak Drive, Rapid City, SD 57703, holder of Permit No. 2586-2, bearing the
priority date of April 6, 1878. Permit No. 2586-2 is authorized to appropriate a total of 5.05 efs with an annual
volume limitation of 867 acre-feet of surface water from Rapid Creek for commercial, domestic, industrial,
municipal, rural water system and suburban housing development purposes in Pennington County.

Inspection contact and relationship to Rusty Schmidt,
permit holder, if applicable: District Manager

A. Works used to divert the water:
Infiltration gallery consisting of 2 intakes and 3 submersible pumps.

B. Works used to transport water to place of use:
Municipal distribution lines.

The system is in the following condition good. The point of diversion (well} is located specifically at Lat/Lon —

N44.050785/W-103.146189 which is the approximately 735 feet south and 1375 feet east of the NW corner of
Section 15, TIN-R8E. The works are capable of diverting 5.5 efs which is to be used for commercial, domestic,

industrial, municipal, rural water system and suburban housing development purposes.

Water has been put to beneficial use to the maximum extent and the license should be issued for 5.05 cfs with an
annual volume limitation of 867 acre-feet.

All structures, wells and lands on map Y
Exceptions to compliance are: none.

Comments: Water Permit No. 2586-2 changes the diversion point location and transfers a portion of
Rapid Valley Water Company (aka Murphy Ditch) stockholder/landowner’s use of Rapid Creek natural
flows appropriated under Vested Water Right No. 1727-2 from Murphy Ditch. The transfer is for Rapid
Creek water historically used to irrigate 368 acres at the Harney Peak Ranch owned by David Lamb. The
portion of Rapid Creek natural flows to be transferred to Rapid Valley Sanitary District is 5.05 cfs with
an annual volume limitation of 867 acre-feet of water.

I —
-AVMW- R \«W

Aaron R. Tieman
Natural Resources Engineer 11 Date report completed: June 29, 2015
DENR, Water Rights Program




FIELD INVESTIGATION REPORT FOR PERMIT NO. 2586-2

DATE OF INVESTIGATION: June 6, 2012
NAME & ADDRESS OF PERMIT HOLDER Rapid Valley Sanitary District
4611 Teak Drive
Rapid City, SD 57703
INVESTIGATION CONTACT/ RELATIONSHIP TO Rusty Schmidt
PERMIT HOLDER, IF APPLICABLE (District Manager)
DIVERSION POINT LEGAL LOCATION NEY: NWY; Section 15, TIN-RSE
WATER SUPPLY SOURCE Surface water, Rapid Creek

Other permit(s) associated with the project: Vested Water Right No. 1727-2 (See comments below).

Water Treatment Plant:

Pump #1: Motor:

1) Make: Goulds 1) Make: US Motors

2) Model: VLT-CAFM 2) Model: 20069462-100

3) Capacity: 700 GPM 3) Horsepower rating: 25 hp
Pump #2: Motor:

4) Make: Goulds 4) Make: US Motors

5) Model: VLT-CAFM 5) Model: 20096462-100

6) Capacity: 700 GPM 6) Horsepower rating: 25 hp
Pump #3: Motor:

7) Make: Goulds 7) Make: US Motors

8) Model: _ 8) Model: DT93

9) Capacity: 1100 GPM 9) Horsepower rating: 40 hp

DISTRIBUTION LINES OR CANALS:
1) Type: Municipal distribution lines.

PERMIT QUALIFICATIONS:
1) Special qualifications to permit being abided by Yes
2) All structures, wells and lands on map Yes

COMMENTS: Water Permit No. 2586-2 changes the diversion point location and transfers a portion of

Rapid Valley Water Company (aka Murphy Ditch) stockholder/landewner’s use of Rapid Creek natural
flows appropriated under Vested Water Right No. 1727-2 from Murphy Ditch.




Water Right 2586-2
Rapid Valley Sanitary District
June 6, 2012

Lat. 44.050785 Lon. -103.146189
735' south and 1375’ east of the NW
corner Section 15, TIN-RSE

b
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Aaron Tieman
Natural Resources Engineer I > 3 =
DENR Water R|ght$ Program VORRIT Prometing South Oskow's Tomorrow . Todsy
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To: JEANNE GOODMAN, P.E., CHIEF ENGINEER
WATER RIGHTS PROGRAM

From: AARON TIEMAN, ENGINEER I
WATER RIGHTS PROGRAM

SUBJECT: INSPECTION OF IRRIGATION DIVERSION POINT ABANDONMENT FOR RAPID VALLEY
SANITARY DISTRICT, PENNINGTON COUNTY, SOUTH DAKOTA. o

RAPID VALLEY SANITARY DISTRICT (RVSD) HAS OBTAINED THE FOLLOWING WATER RIGHTS FROM
IRRIGATORS SERVED BY RAPID CREEK LOCATED IN THE RAPID VALLEY AREA:

2586-2 2671-2
2641-2 2672-2
2670-2

A PERMIT CONDITION OF THESE WATER RIGHT TRANSFERS IS THAT THE HOLDER OF THE PERMIT SHALL
PERMANENTLY RENDER INOPERABLE THE STRUCTURAL MEANS OF DIVERTING WATER TO LAND THAT IS NO
LONGER SUBJECT TO THE WATER PERMIT. THE ABANDONMENT OF THE AFOREMENTIONED DIVERSION
STRUCTURES WAS PERFORMED AND COMPLETED 8Y RVSD. ONCE COMPLETED, RVSD NOTIFIED THE
WATER RIGHTS PROGRAM AND EACH SITE WAS INSPECTED AND DOCUMENTED TO VERIFY COMPLIANCE
OF THE PERMIT CONDITION.

IT SHOULD BE NOTED THAT THE DIVERSION STRUCTURES ASSOCIATED WITH WATER PERMIT NO. 2586-2
(TWO DIVERSION STRUCTURES) AND WATER PERMIT NO. 2671-2 (ONE DIVERSION STRUCTURE) WERE
LEFT IN PLACE DUE TO EXISTENCE OF DOWNSTREAM IRRIGATORS THAT ARE STILL ABLE TO RECEIVE
WATER THAT UTILIZE THESE DIVERSION STRUCTURES.

AARON TIEMAN, ENGINEER WITH THE WATER RIGHTS PROGRAM, CONDUCTED THE SITE INSPECTIONS
AND WAS ACCOMPANIED BY RusTY SCHMIDT, MANAGER OF RVSD.
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JUL 0 1 206

Rusty Schmidt, District Manager
Rapid Valley Sanitary District
4611 Teak Drive :
Rapid City SD 57703

RE: Water License Nos. 2586-2, 2641-2, 2670-2, 2671-2 & 2672-2
Dear Mr. Schmidt:

Fnclosed are Water License Nos. 2586-2, 2641-2, 2670-2, 2671-2 & 2672-2. They are the final
water right documents completing the process of obtaining Water Rights. Included with each
license is a map prepared by the staff engineer who conducted the field investigation.

As long as you use the water beneficially, as stated in the Water Licenses, State Water Laws
provide that you have a continuing right to use the water.

Sincerely,

Jeﬁe Goodman, Chief Engineer

Water Rights Program
(605) 773-3352

enclosures



STATE OF SOUTH DAKOTA
WATER LICENSE NO. 2586-2

(1) The Rapid Valley Sanitary District, 4611 Teak Drive, Rapid City SD 57703 made Application No.
2586-2, May 8, 2006 for a water permit to transfer a portion of Rapid Valley Water Company (aka Murphy
Ditch) stockholder/landowner’s use of Rapid Creek natural flows appropriated under Vested Water Right
No. 1727-2 from Murphy Ditch. The transfer was for Rapid Creek water historically used to irrigate 368.0
acres at the Harney Peak Ranch owned by David Lamb. The portion of Rapid Creek natural flows
transferred to the Sanitary District was 5.05 cubic feet of water per second (cfs) with an annual volume
limitation of 867.0 acre feet of water. -

Water Permit No. 2586-2, with a priority date of April 6, 1878, (established by the Murphy Ditch vested
water right for natural flow) also changed the existing diversion point on Rapid Creek for Murphy ditch to a
permanent diversion point for use by the Sanitary District. Permit No. 2586-2 did not authorize a new
appropriation from Rapid Creek and is limited to 5.05 cfs for purposes of municipal, industrial, commercial,
- common distribution system, rural water system, suburban housing and domestic use in Pennington County.

(2) It is certified that the permit holder has complied with the provisions of South Dakota State Law and is
entitled to divert 5.05 cubic feet of water per second for beneficial use with an annual volume limitation of
867.0 acre feet of water. The location of the diversion point is approximately 735 feet south & 1,375 feet
east of the NW corner of Section 15, TIN, R8E (NE % NW %).

(3) The permit holder has complied with the provisions of South Dakota State Law relating to the application
of water to beneficial use.

(4) Pursuant to South Dakota Water Law 46-5-30.1 Rapid Valley Sanitary District, 4611 Teak Drive, Rapid
City SD 57703 the holder and/or owner of Water Right No. 2586-2 is issued a license to appropriate water,
the right to use 5.05 cubic feet of water per second from Rapid Creek with a priority date of April 6, 1878
from the location specified in (2} of this license for municipal, industrial, commercial, common distribution
system, rural water system, suburban housing and domestic use purposes.

This license is subject to South Dakota Water Law, any limitations or conditions listed in Water Right No.
2586-2 and subject to the following qualifications:

e Permit No, 2586-2 is limited to a diversion rate of 5.05 cfs for a total annual volume of 867 acre
feet. The Rapid Valley Sanitary District shall measure diversions at the Lamb property farm turnouts
located on Murphy Ditch and diversion at the District’s water treatment plant. The total monthly
diversion shall not exceed the amount listed in the following table.

Monthly Volume Limitation

Month acre feet
April 42.0
May 105.0
June 118.0
July 158.0

August 199.0

September 147.0

October 98.0

TOTAL 867.0
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The Rapid Valley Sanitary District shall report to the Chief Engineer annually the amount of water

. withdraw each month at the Lamb property turnouts located on Murphy Ditch and diversion at the

District’s water treatment plant.

Permit No. 2586-2 authorizes diversion of only natural flow water by the Rapid Valley Sanitary
District and does not include any right to stored irrigation water available under contract from
Pactola Reservoir and Deerfield Reservoir.

The Water Management Board retains jurisdiction of Permit No. 2586-2 in the event that additional
information shows that changes need to be made in the monthly or total annual volumes authorized
by Permit No. 2586-2.

Diversion under Permit No. 2586-2 may not interfere with existing water rights in effect prior to
approval of Permit No. 2586-2 or any domestic rights.

The amount of water with a April 6, 1878 priority date, which may be appropr1ated under Vested
Water Right No. 1727-2, is reduced by 5.05 cfs.

Upon termination of the lease back agreement, the 368 acres of Harney Peak Ranch property
owned by David Lamb, which has been historically irrigated under the Vested Water Right No.
1727-2, located in portions of SW ¥4 SW % Section 10 and portions of Section 15, TIN, R8E may
not qualify for another new irrigation right from any water source.

MWMP | JUL 0 1 7016

Jeanne|(Gbpodman, Chief Engineer date
Water Kights Program
Department of Environment and Natural Resources
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