FORYE opeaton i FILE COPY

FORM 2: Application for irrigation in South Dakota

(type or print)
Mail to: (office use only )

o No. €| -3 Hydrologic Unit (&) T5 | 62 RECEIVED
DENR - Water Rights ; ' .
523 E Capitol Ave Basin v”m\ \\ oA JAN 1 120%
Pierre, SD 57501-3182 | Neywspaper Ny Tra OFFICE OF
ph. (605) 773-3352 WAIE

S.’wx "/c{,((s A{‘ﬁus ‘,%ﬂ@f

Type of Application: E New D Vested Right l__—l Amendment/Correction to Permit No.

Application For Permit To Appropriate Water For Irrigation

(Use predates Mar 2, 1955)

Description of amendment/correction: (i.e. change diversion point(s), add diversion point(s), change use, eic.)

1. Name to Appear on Irrigation Permit W‘Lr z.q &‘ ancrsafe]
Note: The “Name to Appear on Irrigation Permit” must be the name in which the property to be irrigated is held in.

Mailing Address _ 25858 45 ™ 4lz /e Sf)  Swve
(Address) (Cind (State) (Zip Code)
Phone Mobile £0S™- 3/0 - Fe/0 Email ___ Scotp Yannet- S e | @ e foo. com

/UO Cufir,;'l

2. Amount of water claimed ﬁCFS or <D **GPM ***AF Total Acreage P47 A| 4 -L,lj

(*Cubic Feet per Second) ~ (**Gallons per Minute)  (***Acre Feet - storage capacity of dam/dugout or annual use if applicable)

3. Source of water supply é rovad  Qater
4. Location of point of diversion  / ¢ye pf £ //"2 Secton V) TP72H AS3IW

(example - 3 wells in SW1/4 NE1/4 section 12-T104N-R53W)
County 74 rper

5. County or counties where water will be used T lavne !

6. Annual period during which water is to be used N L ) | Fepe ~ S% N oz 20

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

(Attach sheet if more space is needed)

Land Description Acres Land Description Acres

EY Sectuem 2] 7974238 | wp |9] add | acee

8. Give a description of the project. (Attach sheet if more space is needed)

"ﬂeb;f/éd& a wet A r"fnfc;ﬂm & e_::mf’w

L m , the applicant, certify under

Name of Person Title (if applicable)

penalty of petjury that I have read this application, examined the attached map, and that the matters stated are true. I further certify, if
acting on behalf of an entity or individual other than myself, that T am authorized to submit this application.

2015-10

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

2.5 m AW '\nL.,)




Form 24 Supplemental Information
(Complete required and applicable portions only) i o i

1. Well Information  (check one or both as applicable)/@[)rﬂling new well(s)  []Using existing well(s)

a) If new wells, how many _L Have test holes been drilled MYes [[INo Dirilled by \7%; 2e. A //C/f:‘/J‘ﬂc-
D

(if yes, please provide copies of logs)
b) If existing wells, how many ___ Provide copy of log(s), if available. Drilled by

For either Existing or Proposed Wells:
¢) Well Depth (required) /%  Depth to Top of Water Bearing Material 2 Depth to Water from Surface 7S~
d) Distance to nearest domestic well on applicant's property 2p oo Fee t  Property owned by others 7705

2. Wastewater Disposal System Information

a) Type of System (i.e. septic tank, drain field)

b) System Capacity (gallons ) Year Constructed

¢) Connected to the City of Sanitary System

3. Dugout Information

a) Surface Dimensions Depth

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

4. Water Storage Dams _
If the proposed water use system contains one or more storage dams, please furnish the information requested below
for each dam. The locations of the dams need to be shown on the map submitted with the application.

a) If aprivate engineering firm or government agency was involved in the design of this dam, please give their

name and address:
b) Freeboard

c) Crest Width
Crest Length
d) Height
e) Primary Outlet Capacity

_ If pipe, diameter

e : —— f) Secondary Spillway Capacity
g Water Surface Spillway Width
g) X &Y Slope (e.g. 3to 1is a typical slope)
Y Y d Upstream

X X Downstream

J / o= 1 h) Surface Area of Impoundment
e \§ i) Storage Acre Feet

| j) Drainage Area Above Dam Acres

2015-10
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Scott Vannorsdel 214’ TH Sec21 T 97 R 53. Viborg SD
GPS N 43 12.3820 W 97 6.1100

Formation From To
Top soil 0 2
Clay brown 2 14
Gravel and clay- dirty 14 15
Clay brown 16 31
Clay gray 31 36
Clay blue 36 63

| Gravel 63 75
Clay blue 75 98
Gravel a bit rocky 98 141
Coarse sand 141 165
Clay gray 165 167
Sand coarse w/ thin clay layers — lots of coal layers 167 188
Gravel coarse 206 214
Boulder 214

|
| Gravel fine 188 206




RECEIPT

WATER RIGHTS PROGRAM
South Dakota Department of Agriculture and Natural Resources

Date February 11,2024

RECEIVED OF Scott Vannorsdel 28888 455" Ave., Viborg SD 57070

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

Fee for Application for Permit No. E&F -3 to Appropriate Water, to $1050.00
construct 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 $200.00
Water License No. TEI2 =32

Fee for Filing Transfer Form $

Fee for $

Fee for Issuing New Well Driller’s License No. $

Fee for Renewal of Well Driller’s License No. $

Fee for Issuing Well Pump Installer’s License No. $

Fee for Renewal of Well Pump Installer’s License No. $

(Any Other Work Provided by Law) TOTAL $1250.00

Chief Engineer

g -,




DEPARTMENT of AGRICULTURE

and NATURAL RESOURCES
JOE FOSS BUILDING

523 E. CAPITOL AVE

PIERRE SD 57501-3182
danr.sd.gov

RECOMMENDATION OF CHIEF ENGINEER FOR WATER PERMIT
APPLICATION NO. 8817-3, Merlin Vannorsdel

Pursuant to SDCL 46-2A-2, the following is the recommendation of the Chief Engineer,
Water Rights Program, Department of Agriculture and Natural Resources concerning
Water Permit Application No. 8817-3, Merlin Vannorsdel, 28888 455th Avenue, Viborg
SD 57070.

The Chief Engineer is recommending DEFERRAL of Application No. 8817-3 for up to
two years to allow for additional monitoring of water levels in observation wells
completed into the Upper Vermillion Missouri: West aquifer and time for recently issued
water permits to be developed. The effects of potential pumping on water levels in the
aquifer by these existing permits that may yet be developed cannot be determined.
Observation wells in this area have shown a sharp decline in water levels in recent years.
In addition. there are two other applications that have been deferred by the Water
Management Board that would be senior to Application No. 8817-3 it approved.

After two years, the Board will reconsider the application based on any additional data
provided by the applicant and measured water levels in area observation wells. The
applicant may request the application be brought before the Board prior to expiration of
the two-year deferral period if they can show unappropriated water is available and the
proposed diversion can be developed without unlawful impairment of existing domestic
water uses and water rights. The burden of proof is on the applicant to show the criteria
for issuance of a water permit are met.

At the Water Management Board hearing to be scheduled on this matter, 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. If you intend to oppose
this DEFERRAL recommendation, the public notice of hearing will provide details on
filing a petition in opposition to the chief engineer’s recommendation.

See report on application for additional information.

oo Mnllirid

Eric Gronlund, Chief Engineer
April 9, 2024




REPORT TO THE CHIEF ENGINEER
ON
WATER PERMIT APPLICATION NOS. 8594A-3 AND 8817-3
FOR
MERLIN VANNORSDEL
APRIL 09, 2024

Water Permit Application No. 8594A-3 proposes to amend Water Permit No. 8594-3 to change
the location of the diversion point and acres to be irrigated. Water Permit No. 8594-3 authorizes a
maximum instantaneous diversion rate of 2.22 cubic feet of water per second (cfs) from one well
in the NE Y Section 29 to be completed into the Upper Vermillion Missouri: West aquifer for the
irrigation of 156 acres located in the NE % Section 29; all in T97N-R53W. Application No. 8594A-
3 proposes to change the location of the well. still to be completed into the Upper Vermillion
Missouri: West aquifer (approximately 214 feet deep). to the E 1/4 quarter corner of Section 21
for the irrigation of 156 acres located in the E %2 Section 21: all in T97N-R53W. This proposed
amendment does not authorize any increase in the number of acres to be irrigated. and no increase
in the diversion rate or volume of water to be appropriated from the Upper Vermillion Missouri:
West aquifer. This site is located approximately 2.5 miles northwest of Viborg, SD.

Water Permit Application No. 8817-3 proposes to add 91 acres to the irrigated area authorized by
Water Permit Application No. 8594A-3. If approved, Application No. 8594A-3 will amend Water
Permit No. 8594-3 to change the location of the diversion point and acres to be irrigated. Water
Permit No. 8594-3 authorizes a maximum instantaneous diversion rate of 2.22 cubic feet of water
per second (cfs) from one well in the NE V4 Section 29 to be completed into the Upper Vermillion
Missouri: West aquifer for the irrigation of 156 acres located in the NE %4 Section 29: all in T97N-
R53W. Application No. 8594A-3 proposes to change the location of the well. still to be completed
into the Upper Vermillion Missouri: West aquifer (approximately 214 feet deep). to the E 1/4
quarter corner of Section 21 for the irrigation of 156 acres located in the E Y2 Section 21; all in
T97N-R53W. Water Permit Application No. 8817-3 proposes to irrigate an additional 91 acres in
the E % Section 21 with no increase in the maximum instantaneous diversion rate from the well
to be located near the E V4 quarter corner of Section 21; all in T97N-R53W.

AQUIFER: Upper Vermillion Missouri: West (UVM:W)

Aquifer Characteristics:

The Upper Vermillion Missouri aquifer is a Quaternary aged buried glacial outwash aquifer
composed of fine to coarse sand and gravel with intermixed layers of clay (Holmes and Filipovic,
2015; Water Rights, 2024d). The Upper Vermillion Missouri aquifer has been divided into three
management units: North, South, and West (Buhler, 2014). The proposed diversion point for
Application Nos. 8594A-3 and 8817-3 is in the West management unit of the Upper Vermillion
Missouri aquifer (UVM:W). Buhler (2014) with data from the SD DANR-Geological Survey
partially re-delineated the southern portion of the extent of the UVM:W aquifer from previous
work done by Buhler (2012) (see Figure 1). Buhler’s 2012 mapping of the Upper Vermillion
Missouri aquifer did not include management units. Thus. the southern boundary of the UVM:W
aquifer from Buhler’s 2012 mapping as shown in Figure 1 will be based on the Buhler 2014

mapping.

Permit Application Nos. 8594A-3 and 8817-3 Page 1 of 11



Buhler has made two separate mappings of the Upper Vermillion Missouri: West aquifer (Buhler,
2012 and 2014). The newer mapping (Buhler, 2014) was based primarily on a SD DANR-
Geological Survey study (Holmes and Filipovic, 2015) of the entire Upper Vermillion Missouri
aquifer that was in progress when Buhler completed his 2014 report. Based on the remapping by
Buhler in 2014, the 2015 Holmes and Filipovic aquifer study report, well completion reports
(Water Rights, 2024d), and lithologic logs on file with the SD Geological Survey (SDGS, 2023) it
was determined the most northwestern observation wells (Water Rights, 2024b), water
rights/permits and future use permits (Water Rights, 2024c¢) as well as the western half of the 2012
Buhler mapped extent of the Upper Vermillion Missouri: West aquifer may not actually be the
same aquifer as the water rights/permits and observation wells within the 2014 Buhler mapped
extent. Thus, only the water rights/permits and the observations wells within the 2014 Buhler
mapped extent of the Upper Vermillion Missouri: West aquifer will be considered in this report.
A more in-depth discussion regarding delineations of the Upper Vermillion Missouri: West aquifer
is available in the report for Water Permit Application No. 8797-3 (see Appendix 1) (Mathiowetz,
2023).

A log of materials and depth of materials encountered in a test hole drilled was included with
Application No. 8817-3. Gravel was encountered from 63 to 75 feet below land surface and then
various sands and gravels were encountered from 98 to 165 feet below land surface. From 167 feet
to 214 feet below land surface, more sands and gravels were encountered. Based on other local
well completion reports (Water Rights, 2024d) and lithologic logs (SDGS, 2023), completion of a
well into any of those layers would be completed into the Upper Vermillion Missouri: West
aquifer. The aquifer is expected to be confined at the location of the test hole with an expected
static water level 30 to 40 feet below land surface (Water Rights, 2024d).

Permit Application Nos. 8594A-3 and 8817-3 Page 2 of 11
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Figure 1- Approximate areal extent of UVM:W aquifer from Buhler’s 2012 and 2014 mappings with
observation wells, water rights/permits, future use permits. deferred applications, and pending
applications (Water Rights, 2024b and 2024c) currently labeled as completed into the UVM:W

aquifer

Permit Application Nos. 8594A-3 and 8817-3
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APPLICABLE SOUTH DAKOTA CODIFIED LAW (SDCL):

Water Permit Application No. 8594A-3 to amend Water Permit No. 8594-3

Pursuant to SDCL 46-2A-12, “An amendment of an existing permit or license may be granted for
a change in use, a change in point of diversion or other change only if the change does not
unlawfully impair existing rights and is for a beneficial use and in the public interest.” This report
will not address water availability for Application No. 8594A-3 because water availability was
considered during the original review and recommendation of the Chief Engineer for Water Permit
No, 8594-3. This report will only address the potential for unlawful impairment of existing
domestic water uses and water rights within the Upper Vermillion Missouri: West aquifer.

Water Permit Application No. 8817-3

Pursuant to SDCL 46-2A-9, “A permit to appropriate water may be issued only if there is a
reasonable probability that there is unappropriated water available for the applicant’s proposed
use. that the diversion point can be developed without unlawful impairment of existing domestic
water uses and water rights, and that the proposed use is a beneficial use and in the public interest
as it pertains to matters of public interest within the regulatory authority of the Water Management
Board as defined by SDCL 46-2-9 and 46-2-11." This report will address the availability of
unappropriated water and the potential for unlawful impairment of existing domestic water uses
and water rights within the Upper Vermillion Missouri: West aquifer.

This application proposes to appropriate water from the Upper Vermillion Missouri: West aquifer.
The probability of unappropriated water being available from the aquifer can be evaluated by
considering SDCL 46-6-3.1, which requires:

“No application to appropriate groundwater may be approved if, according to the
best information reasonably available, it is probable that the quantity of water
withdrawn annually from a groundwater source will exceed the quantity of the
average estimated annual recharge of water to the groundwater source. An
application may be approved. however, for withdrawals of groundwater from any
groundwater formation older than or stratigraphically lower than the greenhorn
formation in excess of the average estimated annual recharge for use by water
distribution systems.”

The Greenhorn Formation is a Cretaceous-aged formation. The Upper Vermillion Missouri: West
aquifer is not older or stratigraphically lower than the Greenhorn Formation (Fahrenbach et al,
2010). Furthermore, the applicant is not a water distribution system as defined by SDCL 46-1-
6(17). Therefore, the balance between recharge to and withdrawals from the Upper Vermillion
Missouri: West aquifer must be considered for Water Permit Application No. 8817-3.

Water Availability:

Water Permit Application No. 8594A-3 to amend Water Permit No. 8594-3 pursuant to SDCL 46-
2A-12 and 46-5-30.4 is not required to be reviewed for availability of unappropriated water since
the water has already been appropriated by No. 8594-3. Water Permit Application No. 8817-3 is
requesting to add 91 acres to Water Permit No. 8594A-3 if approved. While the diversion rate
would not increase under No. 8817-3, the volume of water appropriated would increase by

increasing the number of acres being irrigated.

Permit Application Nos. 8594A-3 and 8817-3 Page 4 of 11



Water Permit Application Nos. 8763-3 and 8797-3 both propose to withdraw water from the Upper
Vermillion Missouri: West aquifer. Both applications. if approved. would have priority dates
senior to the priority date that Water Permit Application No. 8817-3, if approved, would have.
Water Permit Application No. 8763-3 seeks to appropriate 480 ac-ft/yr at a maximum
instantaneous diversion rate of 1.11 cfs for commercial use in a dairy operation. Water Permit
Application No. 8797-3 proposes the irrigation of 65 acres at a maximum instantaneous diversion
rate of 1.78 cfs.

The Water Management Board in their March 2024 meeting deferred Water Permit Application
Nos. 8763-3 and 8797-3 based off of the need for additional monitoring of water levels in the two
observation wells within the Buhler 2014 mapping of the aquifer, TU-77S and TU-77T. There are
concerns regarding recent water level declines shown in both TU-77T and TU-77S, particularly
the significant decline shown in TU-77S. It is not readily apparent if the water level decline is
drought related, the development of nearby permits reducing artesian head, indicative of over
pumping from the aquifer, or some combination thereof. Furthermore. there are several irrigation
permits that have yet to be developed (including Permit No. 8594-3) and are still within their
allowed construction periods. Thus, those permits have not been accounted for in the reported
average annual water use estimation or the observation well analysis. A detailed discussion of
water availability and the observation well data for the Upper Vermillion Missouri: West aquifer
is in the report for Water Permit Application No. 8797-3 which is Appendix 1 of this report.

Based on that recent analysis, there is not sufficient information available to whether
unappropriated water is available for the proposed appropriation under Application No. 8817-3.

POTENTIAL FOR UNLAWFUL IMPAIRMENT OF EXISTING WATER RIGHTS:

The nearest well for a water right/permit in proximity to the diversion point proposed by Water
Permit Application No. 8594A-3 which is to be used by Application No. 8817-3 is for Water Right
No. 6662-3 held by Vannorsdel's Inc located approximately 0.5 miles south of the proposed well
site (Water Rights, 2024¢). After that, it is Water Permit No. 8585-3 for Allen Vannorsdel and
Water Right No. 4265-3 for James D Bondesen each at approximately 1.1 miles away to the
northwest and east, respectively (Water Rights, 2024c).

The nearest domestic use well completed into the UVM:W aquifer on file with the DANR-Water
Rights Program is located approximately 0.3 miles southwest of the proposed well site but was
drilled for the applicant in 2005 (Water Rights, 2024d). The nearest domestic wells on file that
were not drilled for the applicant are approximately 0.5 miles north and east of the proposed well
site (Water Rights, 2024d). The locations of domestic wells are based on the location provided by
the well driller on the water well completion report. The locations as filed with the Water Rights
Program are not exact locations. It is possible there are other domestic use UVM:W aquifer wells
in the area of the applicant’s proposed well site that are not on file with the Water Rights Program.

The UVM:W aquifer is under confined conditions at the applicant’s proposed well site (Water
Rights, 2024d). Since the aquifer is confined, drawdown can extend some distance from a well.
However. the exact drawdown behavior cannot be determined without an aquifer performance test.
The Water Management Board recognizes that putting water to beneficial use requires a certain

Permit Application Nos. 8594A-3 and 8817-3 Page 5 of 11



amount of drawdown to occur. The Board has promulgated rules to allow water to be placed to
maximum beneficial use without the necessity of maintaining artesian head pressure for domestic
use. The Water Management Board defined an “adversely impacted domestic well” in ARSD
74:02:04:20(7) as:

“A well in which the pump intake was set at least 20 feet below the top of the
aquifer at the time of construction or, if the aquifer is less than 20 feet thick, is as
near to the bottom of the aquifer as is practical and the water level of the aquifer
has declined to a level that the pump will no longer deliver sufficient water for the
well owner’s needs.”

The Water Management Board considered the delivery of water by artesian head pressure versus
maximum beneficial use during the issuance of Water Right No. 2313-2 for Coca-Cola Bottling
Company of the Black Hills (Water Rights, 1995). The Board adopted the Findings of Fact and
Conclusions of Law that noted the reservation of artesian head pressure for delivery of water would
be inconsistent with SDCL 46-1-4 which states, “general welfare requires that the water resources
of the state be put to beneficial use to the fullest extent of which they are capable...” (Water Rights,
1995). Furthermore, the Water Management Board found if increased cost or decreased production
as a result of impacts on artesian head pressure by legitimate users is to be considered as an
unlawful impairment, it would also conflict with SDCL 46-1-4 (Water Rights, 1995). Observation
well TU-77S is located within approximately 1.5 miles of six water right permits with high
capacity, greater than 0.2 cfs, wells. It should be noted the closest two., Water Right No. 2506-3
and Water Permit No. 7535-3. reported zero pumping from 2015 through 2022. Observation well
TU-77S, hydrograph shown in Figure 2, is 146 feet deep with a depth to top of aquifer of 112 feet
but a smaller gravel section from 56 to 61 feet below grade (SDGS, 2023; Water Rights, 2024b).
The static water level measured in the well ranges from 7 to 47 feet below ground surface. That
means at the lowest recorded water level, there was still approximately 65 feet of artesian head
pressure above the top of the aquifer.

A review of the Turner County complaint file showed one complaint filed regarding potential well
interference from wells completed into the UVM: W aquifer (Water Rights, 2024a). In July 2022,
a well owner with a well located in Sec. 6-T97N-R53W, approximately three miles northwest of
the proposed well site and 1.4 miles south of observation well TU-77S, stated the well was not
pumping water for his cattle. No well completion report was found for the well; however, it was
reported as 7 to 15 years old so a well completion report should have been filed. The well owner
believed the well to be 160 feet deep with a pump setting of 60 feet. The well owner stated the
well had pumped all winter and spring but had ceased pumping in the past 2-3 weeks. Review of
the hydrograph for TU-77S showed the static water level at that time was approximately 40 feet
below grade and had a similar surface elevation as the non-pumping well. The nearest
appropriative pumping was under Water Permit No. 7633-3 approximately 1.3 miles northeast of
the non-pumping well. The non-pumping well is located near the mapped edge of the aquifer and
possibly has greater than expected drawdown when pumping. Based on the available information,
it was determined the non-pumping well was not unlawfully impaired by appropriative pumping
in the area.

Permit Application Nos. 8594A-3 and 8817-3 Page 6 of 11



UVM:W Aquifer Observation Wells
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Figure 2- UVM:W aquifer observation well data (Water Rights, 2024b)

With a notable decline of artesian head pressure in both TU-77S and TU-77T without dewatering
of the actual aquifer material at those locations, some existing well owners may need to install or
lower pumps depending on the specific characteristics of the UVM:W aquifer at their location.
When considering the statutes (SDCL 46-1-4 and 46-6-6.1), rule (ARSD 74:02:04:20(7)), the
amount of artesian head pressure at the proposed well site for this application (20+ feet). and the
lack of substantiated well interference complaints in the area of this application from the UVM:W
aquifer, there is a reasonable probability that any drawdown created by using the proposed
diversion for Application Nos. 8594A-3 and 8817-3 will not cause an unlawful impairment on
existing water rights/permits with adequate wells or adequate domestic wells. Due to the
uncertainty as to why there has been a sudden lowering of water level in the observation wells,
particularly TU-778S, there may be a concern of cumulative impact. A situation may occur where
the combined pumping of existing water rights/permits, and domestic wells coupled with drought
conditions could cause an overall lowering of the water levels in the aquifer to a point that adequate
wells are impacted. Under such conditions, an unlawful impairment of senior water rights/permits,
or adequate domestic wells may occur. However, if either application is approved, the individual
permits should each include the standard qualification requiring the applicant to control their
pumping as to not cause a reduction of needed water supplies in adequate domestic wells or
adequate wells having a prior water right.
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CONCLUSIONS:

L,

(F'5]

Water Permit Application No. 8594A-3 proposes to amend Water Permit No. 8594-3 to
change the location of the diversion point and acres to be irrigated. Water Permit No. 8594-3
authorizes a maximum instantaneous diversion rate of 2.22 cubic feet of water per second
(cfs) from one well in the NE % Section 29 to be completed into the Upper Vermillion
Missouri: West aquifer for the irrigation of 156 acres located in the NE % Section 29; all in
T97N-R53W. Application No. 8594A-3 proposes to change the location of the well. still to
be completed into the Upper Vermillion Missouri: West aquifer (approximately 214 feet
deep). to the E 1/4 quarter corner of Section 21 for the irrigation of 156 acres located in the E
', Section 21; all in T97N-R53W. This proposed amendment does not authorize any increase
in the number of acres to be irrigated. and no increase in the diversion rate or volume of
water to be appropriated from the Upper Vermillion Missouri: West aquifer.

Water Permit Application No. 8817-3 proposes to add 91 acres to the irrigated area
authorized by Water Permit Application No. 8594A-3. If approved. Application No. 8594A-3
will amend Water Permit No. 8594-3 to change the location of the diversion point and acres
to be irrigated. Water Permit No. 8594-3 authorizes a maximum instantaneous diversion rate
of 2.22 cubic feet of water per second (cfs) from one well in the NE % Section 29 to be
completed into the Upper Vermillion Missouri: West aquifer for the irrigation of 156 acres
located in the NE Y Section 29; all in T97N-R53W. Application No. 8594A-3 proposes to
change the location of the well, still to be completed into the Upper Vermillion Missouri:
West aquifer (approximately 214 feet deep), to the E 1/4 quarter corner of Section 21 for the
irrigation of 156 acres located in the E % Section 21; all in T97N-R53W. Water Permit
Application No. 8817-3 proposes to irrigate an additional 91 acres in the E 2 Section 21 with
no increase in the maximum instantaneous diversion rate from the well to be located near the
E Y quarter corner of Section 21: all in T97N-R53W.

Based on lithologic logs, well completion reports, and previous mapping of the aquifer and
its potential areal extent, this report only considered the Buhler 2014 mapped areal extent,
and the water rights/permits, observation wells and other wells completed within or near that
areal extent.

An analysis of the estimated recharge to the aquifer, estimated groundwater outflow from the
aquifer, average water pumpage from the aquifer, likely water pumpage from the aquifer if
currently approved water rights/permits are fully developed and put water to use, and
observation well data has determined there may not be water available from the aquifer to
support the appropriation of water by Application No. 8817-3.

Based on the currently best available information. it may be prudent to defer Application No.
8817-3 to allow time for currently approved water rights/permits to fully develop while
monitoring water levels in the observation wells to determine if unappropriated water is
available for the proposed appropriation.

There is a reasonable probability that use from the diversion proposed by Water Permit
Application No. 8594A-3 will not unlawfully impair existing appropriative or domestic users
with adequate wells.
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7. There is a reasonable probability that use for the diversion proposed by Water Permit
Application No. 8817-3 will not unlawfully impair existing appropriated or domestic users
with adequate wells.

ddam Nttty

Adam Mathiowetz, PE
SD DANR-Water Rights Program
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REPORT TO THE CHIEF ENGINEER
ON
WATER PERMIT APPLICATION NO. 8797-3
FOR
DONALD D. BENSON
DECEMBER 01, 2023

Water Permit Application No. 8797-3 proposes to irrigate 65 acres at a maximum instantaneous
diversion rate of 1.78 cubic feet of water per second (cfs) from one well (approximately 222 feet
deep) to be completed into the West management unit of the Upper Vermillion Missouri aquifer
and located in the SW % NW % Section 30 with the land to be irrigated located in the NW Vi
Section 30: all in T98N-R53W in Turner County. The applicant is requesting a diversion rate
greater than the statutory limit of 1 ¢fs per 70 acres. The site is located approximately four miles
west of Hurley, SD.

AQUIFER: Upper Vermillion Missouri: West (UVM:W)

Aquifer Characteristics:

The Upper Vermillion Missouri aquifer is a Quaternary aged buried glacial outwash aquifer
composed of fine to coarse sand and gravel with intermixed layers of clay (Holmes and Filipovic,
2015; Water Rights, 2023f). The Upper Vermillion Missouri aquifer has been divided into three
management units: North, South, and West (Buhler, 2014). The proposed diversion point for
Application No. 8797-3 is in the West management unit of the Upper Vermillion Missouri aquifer
(UVM:W). Buhler (2014) with data from the SD DANR-Geological Survey partially re-delineated
the southern portion of the extent of the UVM:W aquifer from previous work done by Buhler
(2012) (see Figure 1). Buhler’s 2012 mapping of the Upper Vermillion Missouri aquifer did not
include management units. Thus, the southern boundary of the UVM:W aquifer from Buhler’s
2012 mapping as shown in Figure 1 will be based on the Buhler 2014 mapping.

The Buhler 2012 mapped areal extent of the UVM:W aquifer is approximately 50,280 acres. The
Buhler 2014 mapped areal extent is approximately 19,600 acres. The 2014 mapping of the
UVM:W aquifer did not extend all the way to the northwest as previously mapped (Buhler, 2012).
Due to the limited test hole drilling done in that portion of the aquifer as part of the DANR-
Geological Survey study (Holmes and Filipovic, 2015). the UVM:W aquifer likely extends further
in that direction than what Buhler mapped in 2014. However, based on limited availability of
geologic data, it is uncertain how far to the northwest the aquifer extends beyond the 2014 Buhler
mapping. Buhler (2014) noted that the aquifer in the area of TU-90A and TU-82A and extending
north (see Figure 1) should be considered hydrologically distinct from the UVM:W based on a
constriction in the bedrock channel and profiles of the potentiometric surface in the area. This is
supported by observation well water level data for observation wells TU-82A, TU-90A, TU-83A.
MC-83JR and MC-83G (see Figure 2 for example of this behavior) having similar hydrograph
shapes to each other, which are significantly different than observation wells TU-77S and TU-77T
(see Figure 4) as well as destroyed observation well TU-77Z. All three of those wells (TU-77Z,
TU-77T. and TU-77S) share a similar pattern of water levels. Observation well HT-81A (see
Figure 3) has a different water level shape than either grouping of observation wells and the
lithologic data to the northwest of the Buhler 2014 mapping is also different. Thus, only the water
rights/permits and observation wells within the Buhler 2014 aquifer mapping will be considered
in this report. The water rights/permits, and future use permits in the vicinity of TU-82A and TU-
90A while labeled as UVM:W were assigned an aquifer at that time with significantly less
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hydrologic and geologic data than currently available. The aquifer assignment for those permits
should be reconsidered.
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Figure 1- Approximate areal extent of UVM:W aquifer from Buhler’s 2012 and 2014 mappings with

observation wells, water rights/permits, and future use permits (Water Rights, 2023d and 2023e)
currently labeled as completed into the UVM:W aquifer

Permit Application No. 8797-3 Page 2 of 18



DANR Water Rights Observation Well: TU-82A
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Figure 2- Hydrograph for observation well TU-82A; observation wells TU-90A, TU-83A, MC-
83JR and MC-83G all behave in a similar manner (Water Rights, 2023d)
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Figure 3- Hydrograph for observation well HT-81A (Water Rights, 2023d)
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DANR Water Rights Observation Well: TU-77S
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Figure 4- Hydrograph for observation well TU-77S; observation wells TU-777 and TU-77T all
behave in a similar manner (Water Rights, 2023d)

For the remainder of this report, references to the Upper Vermillion Missouri: West aquifer
(UVM:W) will specifically mean the Buhler 2014 mapping of the aquifer. The direction of
groundwater movement in the UVM:W aquifer is from the northwest to the southeast (Buhler,
2014; Water Rights, 2023d). Review of well completion reports within 0.5 miles of the Buhler
2014 boundary show the aquifer is under confined conditions, generally has a depth to top of
aquifer ranging from approximately 30 to 200 feet but may be as shallow as 10 feet along Turkey
Ridge Creek, and static water levels ranging from near land surface to 80 feet below grade (Water
Rights, 2023f).

Based on local water well completion reports (Water Rights, 2023f) and lithologic logs (SDGS,
2023), the depth to the top of the aquifer is likely to range from 70 to 150 feet below land surface
with a likely maximum well depth of 260 feet at the proposed well site. Static water level in the
area of this project is expected to be approximately 20 feet below grade (Water Rights, 2023d).

APPLICABLE SOUTH DAKOTA CODIFIED LAW (SDCL):

Pursuant to SDCL 46-2A-9, “A permit to appropriate water may be issued only if there is a
reasonable probability that there is unappropriated water available for the applicant’s proposed
use. that the diversion point can be developed without unlawful impairment of existing domestic
water uses and water rights, and that the proposed use is a beneficial use and in the public interest
as it pertains to matters of public interest within the regulatory authority of the Water Management
Board as defined by SDCL 46-2-9 and 46-2-11.” This report will address the availability of
unappropriated water and the potential for unlawful impairment of existing domestic water uses
and water rights within the Upper Vermillion Missouri: West aquifer.

This application proposes to appropriate water from the Upper Vermillion Missouri: West aquifer.

The probability of unappropriated water being available from the aquifer can be evaluated by
considering SDCL 46-6-3.1, which requires:
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“No application to appropriate groundwater may be approved if, according to the
best information reasonably available, it is probable that the quantity of water
withdrawn annually from a groundwater source will exceed the quantity of the
average estimated annual recharge of water to the groundwater source. An
application may be approved, however. for withdrawals of groundwater from any
groundwater formation older than or stratigraphically lower than the greenhorn
formation in excess of the average estimated annual recharge for use by water
distribution systems.”

The Greenhorn Formation is a Cretaceous-aged formation. The Upper Vermillion Missouri: West
aquifer is not older or stratigraphically lower than the Greenhorn Formation (Fahrenbach et al,
2010). Furthermore, the applicant is not a water distribution system as defined by SDCL 46-1-
6(17). Therefore. the balance between recharge to and withdrawals from the Upper Vermillion
Missouri: West aquifer must be considered for this application.

Pursuant to SDCL 46-5-6, the diversion rate for an irrigation appropriation cannot be in excess of
I cfs per 70 acres or the equivalent thereof. The statute provides that: “The Water Management
Board may allow a greater diversion, in volume or rate or both, if the method of irrigation, any
time constraints on diversion or water, or the type of soil so requires.” This application is
requesting an instantaneous diversion rate of 1.78 cfs for the irrigation of 65 acres or the equivalent
of 1.92 cfs per 70 acres. No specific reason for the request was provided on the application.
However, based on the provided map, the center pivot irrigation system appears to be making a
partial rotation. Center pivot irrigation systems require a certain diversion rate to operate properly
whether making a partial or full rotation. This reason has been accepted by the Water Management
Board and the Water Rights Program in the past.

Hydrologic Budget:

Recharge

Recharge to the Upper Vermillion Missouri: West (UVM:W) aquifer occurs through leakage from
fractures in the Sioux Quartzite, outflow from the adjacent portions of the Niobrara aquifer, and
direct infiltration of precipitation where the aquifer may be near land surface (Holmes and
Filipovic, 2015; Kilts, 2023: Lindgren and Hansen, 1990). A specific recharge rate to the UVM:W
aquifer has not been calculated. Furthermore, there is not an up-to-date full delineation of the
aquifer available due to limited lithologic and water level data in some areas. Hedges and others
(1985) indicated a range of 0.15 to 0.6 inches per year to be a reasonable recharge rate to buried
confined aquifers such as the UVM:W aquifer. Using the 2014 mapped area from Buhler, that
would be a range of 245 to 980 acre-feet per year (ac-ft/yr).

Buhler (2014) completed a flow-net analysis for what he called groundwater outflow at the
southeastern end of the UVM:W aquifer for a single year using January 2014 water level
measurements. Buhler (2014) stated “The amount of groundwater outflow from a management
unit represents the volume of water recharging the unit that exceeds discharges from the unit.”
Groundwater outflow from an aquifer is an analog for recharge. It typically provides a scale to the
amount of recharge to smaller aquifers such as the UVM:W aquifer. What that means is while it
is not truly a “recharge rate,” groundwater outflow represents recharge rate and provides
information on the amount of potential development an aquifer can sustain without becoming over
appropriated. The groundwater outflow was calculated using the below equation.

Permit Application No. 8797-3 Page 5 of 18



Q=kAI*0.0084
Where:
Q= flow (ac-ft/yr)
k= hydraulic conductivity ({t/d)
A= area (ft%)
[= hydraulic gradient (ft/ft)
0.0084= conversion constant

It would be more accurate to call Buhler’s (2014) “groundwater outflow™ “aquifer intra-flow™
because the observation wells used to calculate this value are both within the same aquifer.
However. due to the location of the down gradient observation well, TU-77T, near the discharge
area of the aquifer, it is reasonable to consider this aquifer intra-flow to be representative of the
groundwater outflow. The term groundwater outflow will be used for the remainder of this report.
Buhler's (2014) estimated groundwater outflow was 2,681 ac-ft/yr using water level data from
observation wells TU-77Z and TU-77T. It should be noted there are appropriations down gradient
of TU-77T. At the time of Buhler's (2014) report. Water Right Nos. 2041-3 for the City of Viborg
and 4265-3 for James D Bondesen were located down gradient from TU-77T. The City of Viborg
has been partially or completely using rural water since 1985 (Mclntire, 2023). Water Right No.
4265-3 is an irrigation water right which reported pumping approximately 24 ac-ft in 2013.
Accounting for that irrigation use, Buhler’s (2014) groundwater outflow should be 2.657 ac-ft/yr.

Observation wells TU-77Z and TU-77T were 4.45 miles apart and were the two closest observation
wells to the discharge area of the UVM:W aquifer. Observation well TU-77Z was destroyed by
road construction in 2018. The outflow for every year using the data nearest to June 1, ranging
between May 1 to June 30 and on consecutive days, if same day readings were not available, were
used to calculate the gradient between TU-77Z and TU-77T as well as currently existing wells
TU-77S and TU-77T (7.1 miles apart). June 1 was chosen because it is typically before the
irrigation season begin, and so there should be minimal impacts on artesian head pressure from
seasonal pumping for irrigation. The values of k (277 ft/day) and A (2.173.880 ft*) from Buhler
(2014) were also used. The estimated pumpage by the City of Viborg was accounted for in the pre-
1986 calculation by assuming pumping at their permitted diversion rate, 0.96 cfs, for 60% of the
time. This is likely an overestimate due to the relatively small size of the city of Viborg. However,
this method has been developed and used by the Water Rights Program and accepted by the Water
Management Board. Furthermore, the reported pumpage by Water Right No. 4265-3 was also
subtracted out from the calculated groundwater outflow values since both are down gradient from
TU-77T.

The average groundwater outflow. when not subtracting the down gradient pumpage, using the
gradients between TU-77Z and TU-77T is approximately 3,179 ac-ft/yr. Using the gradients
between TU-77S and TU-77T. the average groundwater outflow is 2,438 ac-ft/yr across their
respective periods of record. When subtracting the yearly down gradient pumpage previously
mentioned. those averages become 3,062 ac-ft/yr and 2,329 ac-ft/yr, respectively. It is likely the
actual outflow from the aquifer is somewhere in the range of the latter groundwater outflow values
and could be higher or lower. Table 1 shows the numbers used in the calculation for average
groundwater outflow when not accounting for the down gradient water pumpage. The approximate
groundwater outflow volumes minus the down gradient water pumpage are shown in Figure 5.
Gaps in the data are where no data was available to meet the above criteria for calculation.
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Table 1- Groundwater outflow at the southeastern portion of the UVM:W aquifer (Buhler, 2014;
Water Rights. 2023d)

Gradient Data Source A, Alz-ea 1, H.vdraullc k, Hyt_iraulic Q, Flow
(ft?) Gradient (ft/ft) | Conductivity (ft/day) | (ac-ft/yr)
Buhler, 2014 2,173,880 0.00053 277 2,681
TU-77Z to TU-77T (1978-2018) 2,173,880 0.000628 277 3,179
TU-77S to TU-77T (1978-2023) 2,173,880 0.000482 277 2,438
Approximate Groundwater Outflow from the UVM:W Aguifer Minus Downgradient From
e TU-77T Estimated Annual Pumpage
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Figure 5- Approximate groundwater outflow from the UVM:W aquifer (Water Rights, 2023d)
minus pumpage down gradient from TU-77T based on the hydraulic gradients from TU-
777 to TU-77T and TU-77S to TU-77T

The groundwater outflow for 2023 using the TU-77S to TU-77T gradient is a suspect value based
on unusually low water level readings measured for TU-77S (see Figure 4). The new pumping
authorized near TU-77S by irrigation Water Permit No. 8555-3, approximately 1.6 miles
northwest, and for dairy use under Water Permit No. 8395-3. 1.5 miles north, may have had
significant influence on the artesian head pressure in the observation well. Continued monitoring
of the observation well will need to be done to determine if the 2023 data is accurate and verify if
the water level stabilizes in response to nearby pumping. However, it has been included for this
analysis. This flow net analysis shows the 0.15 to 0.6 in/yr recharge rate for buried confined
aquifers without a specific recharge rate estimate from Hedges and others (1985) is on the low side
of actual average annual recharge to the aquifer.
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A direct comparison of groundwater outflow to withdrawals from an aquifer must be taken in the
context of year-to-year changes in weather, total withdrawals, and location of withdrawals.
because those factors can affect water levels in the observation wells, especially confined aquifer
observation wells such as TU-77S and TU-77T, which in turn can have significant effects on the
calculations for groundwater outflow, see Figures 4 and 5.

Discharge

Discharge from the UVM:W aquifer is primarily through well withdrawals and natural discharge
into the Upper Vermillion Missouri: South aquifer, but there may also be evapotranspiration in
areas where the aquifer may be at or near land surface along Turkey Ridge Creek (Buhler, 2014;
Lindgren and Hansen, 1990; SDGS, 2023: Water Rights, 2023f). Currently, there are 14 water
rights/permits authorized to withdraw water from the UVM:W aquifer, again only considering the
Buhler 2014 mapped area (see Table 2). Also, Application No. 8763-3 for B&K Dairy proposes
to appropriate up to 480 ac-ft/yr from the UVM:W aquifer but has a priority date junior to this
application.

Table 2 lists the water rights/permits authorized to appropriate water from the UVM:W aquifer
(Water Rights, 2023e). For Water Permit No. 8395-3 the permitted annual volume limit was listed.
For Water Right No. 6662-3 which is limited only by diversion rate, it was assumed full time
pumping. This was done because it is a dairy and typically uses water year-round. This is likely to
be an overestimate. Historically, the Water Rights Program would estimate use at 60% full time
pumping. Using full time pumping was deemed reasonable because Water Permit No. 8395-3 for
another dairy in the same aquifer has a permitted volume that assumes pumping 95% of the time.
Water Right No. 2041-2 for the City of Viborg is assumed to be zero pumpage because the city is
connected to rural water and maintains their wells for standby purposes (Drinking Water, 2023).
The estimated annual non-irrigation water use is likely to be less than 557 ac-ft/yr as Water Right
No. 6662-3 is highly unlikely to be pumping 24 hours per day. Water Permit Application No.
8763-3 for B&K Dairy proposes to appropriate 480 ac-ft/year. If approved, that would make the
estimated annual non-irrigation water use 1,037 ac-ft/yr.
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Table 2-Water rights/permits from the UVM:W aquifer (Water Rights, 2023¢)

NON-IRR
PERMIT PRIORITY PERMITTED/
NAME
NO. COUNTY DATE STATUS USE CFS | ACRES ESTIMATED
VOL.
(AC-FT/YR)
CITY OF
2041-3 VIBORG TU 12/13/1960 LC MUN 0.96 o*
JAMES
2506-3 REINERS TU 10/23/1975 LC IRR 1.5 143
JAMES D
4265-3 BONDESEN TU 03/27/1978 LC IRR 0.73 51
VANNORSDEL' COM/DOM
6662-3 S DAIRY TU 09/16/2008 LC /LCO 0.134 97.1%*
DONALD
_k Rk
7535-3 BENSON TU 11/30/2012 PE IRR 1.78 65
MIKOTA
7588-3 HOLDINGS TU 12/26/2012 PE IRR 1.78 160
MICHAEL D
7602-3 STEVENS TU 12/28/2012 PE IRR 1.89 132
SMIT FAMILY
7633-3 FARMS LLC TU 01/14/2013 PE IRR 1.78 152
FULL CIRCLE COM/DOM
8395-3 DAIRY LLC TU 03/11/2019 PE /LCO 0.67 460
BRETT
8488-3 PETERSEN TU 02/08/2021 PE IRR 1.78 80
8555-3 JON MILLER TU 10/25/2021 PE IRR 2.22 320
SHAWN
8584-3 VANNORSDEL TU 01/21/2022 PE IRR 2.22 156
ALLEN
8585-3 VANNORSDEL TU 01/21/2022 PE IRR 2.22 156
MERLIN
8594-3 VANNORSDEL TU 02/11/2022 PE IRR 2.22 156
TU= Turner, LC= Water Right, PE= Water Permit, MUN= Municipal, IRR= Irrigation,
COM= Commercial, DOM= Domestic, LCO= Livestock Confinement Operation, *= TOTAL 557.1
Connected to rural water system, **= 100% full time pumping, ***= to be ’
cancelled for non-construction

Table 3 shows the reported irrigation pumpage along with permitted acres and application rate per
permitted acre for each year from 1979 through 2022. This data is reiterated in Figure 6. The table
also includes an average permitted acres and application rate per permitted acre from 2013 to 2022
excluding acres and thus the application rate for systems reported as not constructed during that
time period. Over the period of record irrigation usage and application rate per permitted acre has
increased especially starting in 2012 to present. This makes sense because 2012 was a drought
year and there were a number of permits approved in 2014 following Buhler’s (2014) report and
again in 2021 and 2022. In 2022, there were 7 irrigation water rights/permits authorizing the
irrigation of 756 acres reporting no pumpage. The primary reason was for non-construction, 6 of
the 7 of the irrigation system. Four of those permits were approved in either 2021 or 2022.
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Table 3- Reported irrigation pumpage from the UVM:W aquifer with permitted acres and
application rate (inches) per permitted acre (Water Rights, 2023b and 2023¢)

Year | Reported Permits Permitted | App. Rate Year Reported Permits Permitted | App. Rate
Pumpage | Reporting Acres per Pumpage | Reporting Acres Inches
(ac-ft/yr) Permitted (ac-ft/yr) per

Acre Permitted
Acre

1979 39.78 4 943 0.5 2003 3591 3 294 L5

1980 99.42 4 943 13 2004 66.29 2 194 4.1

1981 18.56 3 943 0.2 2005 1.66 2 194 0.1

1982 53.03 3 943 0.7 2006 66.29 2 194 4.1

1983 185.62 3 943 2.4 2007 116.67 2 194 7.2

1984 40 4 943 0.5 2008 0 2 194 0.0

1985 3 3 943 0.0 2009 0 2 194 0.0

1986 0 4 943 0.0 2010 0 2 194 0.0

1987 110 3 943 1.4 2011 0 2 194 0.0

1988 1.4 4 943 0.0 2012 49.72 2 194 31

1989 39 4 794 0.6 2013 2431 2 194 1.5

19590 0 4 794 0.0 2014 145.98 7 859 2.0

1991 0 4 794 0.0 2015 118.5 7 859 137,

1992 0 4 794 0.0 2016 179.01 7 859 2.5

1993 0 2 194 0.0 2017 199.93 7 859 2.8

1994 0 2 194 0.0 2018 42,72 7 859 0.6

1995 0 2 194 0.0 2019 0 7 859 0.0

1996 88.38 2 194 55 2020 294.72 7 859 4.1

1997 0 2 194 0.0 2021 255.32 B 939 3.3

1998 0 3 294 0.0 2022 701.47 11 1571 5.4

1999 0 3 294 0.0 Avg. 69.3 3.8 586.4 1.4

2000 13.92 3 254 0.6 Avg. 2013-2022 196.2 7 871.7 24

2001 19.89 3 294 0.8 Avg. 1979-2012 32.0 2.9 502.5 11

2002 39.77 3 294 1.6 Avg. 2013-2022 excluding systems 482.6 4.6

reported as not constructed

Currently, there are 11 irrigation water rights/permits authorizing the irrigation of 1,571 acres
(Water Rights, 2023¢). There are six water rights/permits reporting as not constructed on the 2022
irrigation questionnaire, Water Right No. 2506-3. possibly subject to cancellation due to
abandonment, and Water Permit Nos. 7535-3, 8488-3, 8584-3, 8585-3, and 8594-3. Water Permit
No. 7535-3 authorizes the irrigation of the same acres this application proposes to irrigate and will
be cancelled if this application is approved. These water rights/permits authorize the irrigation of
756 acres. If these irrigation systems were developed. excluding Water Permit No. 7535-3, and
assuming an application rate per permitted acre of 4.6 in/yr, the average application rate per
permitted acre excluding non-constructed systems from 2013 through 2022, the remaining 5
systems would be estimated to pump approximately 265 ac-ft/yr. This application, if approved,
would be estimated to pump approximately 25 ac-ft/yr. The average reported irrigation from 2013
to 2022 plus the estimated future use by systems reporting as not constructed, plus estimated future
use by this application is approximately 486 ac-fU/yr.
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However, it is more reasonable to apply the application rate per permitted acre excluding systems
reporting as not constructed over the last 10 years to the total permitted acres for the aquifer.
Applying the 4.6 in/yr per permitted acre application rate to the 1,506 currently permitted acres,
not including the 65 acres permitted under Water Permit No.7535-3 for above discussed reasons,
is approximately 577 ac-ft/yr. The 577 ac-ft/yr is likely a more representative value of estimated
annual irrigation pumpage for the future rather than taking the 2013-2022 average plus the
application rate applied to the acreage for the systems reporting as not constructed.

Reported Irrigation Pumpage, Permitted Acres, & Application Rate per Permitted Acre from the
Buhler 2014 Mapping of the UVM:W aquifer
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Figure 6- Reported irrigation pumpage. permitted acres and application rate per permitted acre
for the UVM:W aquifer from 1979-2022 (Water Rights, 2023b and 2023e)

There are also domestic wells completed into the UVM:W aquifer that do not require a water
right/permit, so the withdrawal amount for those wells is unknown (Water Rights, 2023f).
Withdrawals from domestic wells on an average annual basis are not considered a significant
portion of the hydrologic budget due to their relatively low diversion rate and the availability of
rural water in the area where the UVM:W aquifer is located.

Hydrologic Budget

Table 4 shows current estimates for average annual water use plus the proposed use by this
application and Water Permit Application No. 8763-3 which has a priority date junior to this
application. Using Hedges and others (1985) recharge rate range for buried confined aquifers, leads
to an estimated recharge rate range of 245 to 980 ac-ft/yr. Review of groundwater outflow, which
can be used as an analog for recharge, shows over the period of record an average outflow ranging
from 2.329 to 3,062 ac-ft/yr. However, there has been a significant recent downward trend in the
groundwater outflow. see Figure 5 . This recent change may be due to development within
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approximately 1.5 miles of observation well TU-77S which is used for the groundwater outflow

calculations.

Table 4- Water use estimates

Use Type

Volume (ac-ft/yr)

Irrigation, 4.6 in/yr on
1,506 permitted acres,
not including Water

Permit No. 7535-3 577
Non-Irrigation 557
Total 1,134
App. No. 8797-3 25
App. No. 8763-3 480
Grand Total 1,639.0

Observation Well Data:

Administrative Rule of South Dakota Section 74:02:05:07 requires that the Water Management
Board shall rely upon the record of observation well measurements in addition to other data to
determine that the quantity of water withdrawn annually from the aquifer does not exceed the
estimated average annual recharge of the aquifer. Observation wells provide information on how
the aquifer reacts to regional climatic conditions and local pumping. The Water Rights Program
maintains two observation wells within the Buhler 2014 mapping of the UVM:W aquifer. There
is also a destroyed observation well, TU-77Z (see Figure 1). Observation well TU-77Z was
destroyed in 2018 for road construction. The hydrographs for these observation wells are shown

in Figure 7.
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UVM:W Agquifer Observation Wells
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Figure 7- UVM:W aquifer observation well data (Water Rights, 2023d)

Observation well TU-77T shows relatively stable water levels over its period of record with a
recent decline to record low levels in 2023, likely in response to drought conditions. The record
low recorded water level was August 2. 2023. It should be noted 2023 has been a drought year
during the irrigation season. Observation well TU-77S has a relatively stable water level across
the period of record until 2021. Since that time, there has been a steep decline in water levels from
the June 29. 2021, measurement to the most recent measurement, August 1, 2023, of approximately
26 feet. There was some spring recovery of water levels as measured in June 2022 and May 2023.
The 2022 and 2023 measurements for observation well TU-77S are somewhat suspect at this time
because of their significant difference in water level decline over the last several years compared
to TU-77T but are not unplausible given the recent increase in pumping in the vicinity of TU-77S.
Additional measurements into the next several years are required to verify the validity of those
measurements.

Observation well TU-77S is upgradient of TU-77T in terms of general water movement within the
aquifer. That means the water level for TU-77S, when viewed in terms of elevation, should be
above the water levels in TU-77T. For 2023 and measurements on the same day or consecutive
days, from the first measurement on May 23 through the third measurement on June 20, TU -77S
had a water level elevation measurement ranging from 1.65 to 0.36 feet above the water level
elevation measurement of TU-77T. For the 4™ and 5" measurements, July 18 and August | and 2.
2023, TU-77S had water level measurements ranging from 1.31 to 4.48 feet below TU-77T. That
would be a reversal of the gradient within the aquifer which could indicate no groundwater outflow
from the aquifer was occurring at that time.
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Water Availability

When comparing the shape of the groundwater outflow chart (Figure 5) and the observation well
hydrographs (Figure 7), the similar shapes are obvious. That makes sense because the water level
clevations (Figure 7) and the difference between those values are used to estimate the groundwater
outflow (Figure 5). The reduction or even elimination of groundwater outflow from an aquifer
means that it is possible recharge to the aquifer is equal to or less than withdrawals from the
aquifer. While previous Water Management Board and court decisions (Circuit Court of South
Dakota. Sixth Judicial Circuit, 2005; Circuit Court of South Dakota, First Judicial Circuit, 2012)
have relied upon or stated that average annual recharge and average annual withdrawals should be
considered. it is necessary to also consider the context of development that is currently occurring
from the aquifer.

There are a number of recently approved water permits that have yet to develop and are therefore
not accounted for in the average reported pumpage from the aquifer. There was a significant
decline of groundwater outflow from the aquifer for 2023 (see Figure 5). The estimated
groundwater outflow for 2023 was approximately 222.6 ac-ft/yr. As previously stated. there are a
number of irrigation water rights/permits that are yet to develop and would increase pumping from
the aquifer if developed.

Average numbers take time to develop. Likely pumpage by irrigation users can be projected by
calculating the application rate per permitted acre (Table 3). The average reported irrigation across
the last 10 years is 196.2 ac-ft/yr. When accounting for all currently approved irrigation permits,
both developed and yet to be developed, by multiplying the permitted acres times the application
rate per permitted acre for developed systems, 4.6 inches/acre, the likely average annual irrigation
pumpage assuming development of all the currently non-developed irrigation water rights/permits
and continued usage by all of the developed permits is 577 ac-ft/yr. That is a significant increase
over the current average annual irrigation pumpage.

There are two separate primary factors to consider in this instance when determining if there is
unappropriated water available for this proposed appropriation. First, there has been a recent
change in groundwater levels (see TU-77S in Figure 7) and thus the estimated groundwater
outflow from the aquifer. This may have been caused by drought conditions or recent nearby
development of appropriative permits affecting artesian head pressure in the aquifer. Second, there
are a number of irrigation water permits that are yet to fully develop and thus are not properly
accounted for in the average annual pumpage from the aquifer. Most of the undeveloped permits
have 3 to 4 years left in their respective development periods. When considering these factors,
there may not be unappropriated water available for this application or Application No. 8763-3. It
may be prudent to defer this application and Application No. 8763-3 for such time as to allow the
development of the currently permitted water rights/permits and for continued monitoring of the
water levels in the observation wells.

POTENTIAL FOR UNLAWFUL IMPAIRMENT OF EXISTING WATER RIGHTS:

The nearest water right/permit from the UVM:W aquifer to the proposed well location is Water
Permit No. 7535-3. which is held by the applicant. shares the same approximate well location, has
not been developed. and will be cancelled if this application is approved (Water Rights, 2023¢).
The next nearest water rights/permits are Water Permit No. 7588-3 approximately 0.63 miles
north, Water Right No. 2506-3 approximately 0.74 miles southeast of the proposed well site, Water
Permit No. 8395-3 approximately 0.86 miles north, and Water Permit No. 8555-3 approximately
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1.1 miles northwest of the proposed well site (Water Rights, 2023¢). Observation well TU-77S is
located approximately 0.67 miles south of the proposed well site (Water Rights, 2023d).

The nearest domestic use well completed into the UVM:W aquifer is located approximately 0.6
miles northwest of the proposed well site (Water Rights, 2023f). Based on 2020 satellite imagery.
the well appears to be completed into a pasture and is likely used for livestock purposes. The well
is 100 feet deep with a depth to top of aquifer of 72 feet and a static water level of 21 feet at the
time of well completion in April 2016. The locations of domestic wells are based on the location
provided by the well driller on the water well completion report. It is possible there are other
domestic use UVM:W aquifer wells in the area of the applicant’s proposed well site that are not
on file with the Water Rights Program.

The UVM:W aquifer is under confined conditions at the applicant’s proposed well site (Water
Rights, 2023f). Since the aquifer is confined, drawdown can extend some distance from a well.
However. the exact drawdown behavior cannot be determined without an aquifer performance test.
The Water Management Board recognizes that putting water to beneficial use requires a certain
amount of drawdown to occur. The Board has promulgated rules to allow water to be placed to
maximum beneficial use without the necessity of maintaining artesian head pressure for domestic
use. The Water Management Board defined an “adversely impacted domestic well” in ARSD
74:02:04:20(7) as:

“A well in which the pump intake was set at least 20 feet below the top of the
aquifer at the time of construction or, if the aquifer is less than 20 feet thick, is as
near to the bottom of the aquifer as is practical and the water level of the aquifer
has declined to a level that the pump will no longer deliver sufficient water for the
well owner’s needs.”

The Water Management Board considered the delivery of water by artesian head pressure versus
maximum beneficial use during the issuance of Water Right No. 2313-2 for Coca-Cola Bottling
Company of the Black Hills (Water Rights, 1995). The Board adopted the Findings of Fact and
Conclusions of Law that noted the reservation of artesian head pressure for delivery of water would
be inconsistent with SDCL 46-1-4 which states, “general welfare requires that the water resources
of the state be put to beneficial use to the fullest extent of which they are capable...” (Water Rights,
1995). Furthermore, the Water Management Board found if increased cost or decreased production
as a result of impacts on artesian head pressure by legitimate users is to be considered as an
unlawful impairment. it would also conflict with SDCL 46-1-4 (Water Rights, 1995). Observation
well TU-77S is located approximately 0.9 miles southeast of the previously described domestic
well. Observation well TU-77S. hydrograph shown in Figure 4, is 146 feet deep with a depth to
top of aquifer of 112 feet but a smaller gravel section from 56 to 61 feet below grade (SDGS. 2023;
Water Rights, 2023d). The static water level measured in the well ranges from 7 to 47 feet below
ground surface. That means at the lowest recorded water level, there was still approximately 65
feet of artesian head pressure above the top of the aquifer.

A review of the Turner County complaint file showed one complaint filed regarding potential well
interference from wells completed into the UVM:W aquifer (Water Rights, 2023a). In July 2022,
a well owner with a well located in Sec. 6-T97N-R53W, approximately 2.1 miles south of the
proposed well site and 1.4 miles south of observation well TU-77S, stated the well was not
pumping water for his cattle. No well completion report was found for the well; however, it was
reported as 7 to 15 years old so a well completion report should have been filed. The well owner

Permit Application No. 8797-3 Page 15 of 18



believed the well to be 160 feet deep with a pump setting of 60 feet. The well owner stated the
well had pumped all winter and spring but had ceased pumping in the past 2-3 weeks. Review of
the hydrograph for TU-77S showed the static water level at that time was approximately 40 feet
below grade and had a similar surface elevation as the non-pumping well. The nearest
appropriative pumping was under Water Permit No. 7633-3 approximately 1.3 miles northeast of
the non-pumping well. The non-pumping well is located near the mapped edge of the aquifer and
possibly has greater than expected drawdown when pumping. Based on the available information,
it was determined the non-pumping well was not unlawfully impaired by appropriative pumping
in the area.

With a notable decline in water level in TU-77S, some existing well owners may need to install or
lower pumps depending on the specific characteristics of the UVM:W aquifer at their location.
When considering the statutes (SDCL 46-1-4 and 46-6-6.1). rule (ARSD 74:02:04:20(7)), the
amount of artesian head pressure at the proposed well site for this application (65+ feet), and the
lack of substantiated well interference complaints in the area of this application from the UVM:W
aquifer, there is a reasonable probability that any drawdown created by using this proposed
diversion will not cause an unlawful impairment on existing water rights/permits with adequate
wells or adequate domestic wells. However, if this application is approved, it should include the
standard qualification requiring the applicant to control their pumping as to not cause a reduction
of needed water supplies in adequate domestic wells or adequate wells having a prior water right.

CONCLUSIONS:

1. Water Permit Application No. 8797-3 proposes to irrigate 65 acres at a maximum
instantaneous diversion rate of 1.78 cfs from one well to be completed into the Upper
Vermillion Missouri: West aquifer.

2

Based on lithologic logs, well completion reports, and previous mapping of the aquifer and
its potential areal extent, this report only considered the Buhler 2014 mapped areal extent,
and the water rights/permits, observation wells and other wells completed within or near that
areal extent.

3. This application proposes to irrigate at a diversion rate greater than the statutory limit of 1 cfs
per 70 acres. Based on the provided map, it appears the center pivot irrigation system will be
making a partial rotation. Partial rotation systems require the same diversion rate as full
rotation systems to properly operate while irrigating less acres. This reason for the
exceedance has been accepted by the Water Management Board and the Water Rights
Program in the past.

4. An analysis of the estimated recharge to the aquifer, estimated groundwater outflow from the
aquifer, average water pumpage from the aquifer, likely water pumpage from the aquifer if
currently approved water rights/permits are fully developed and put water to use, and
observation well data has determined there may not be water available from the aquifer to
support this proposed appropriation.

5. Based on the currently best available information, it may be prudent to defer Application No.
8797-3 to allow time for currently approved water rights/permits to fully develop while
monitoring water levels in the observation wells.
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6. There is a reasonable probability that use from this proposed diversion will not unlawfully
impair existing appropriative or domestic users with adequate wells.

AAam moow,?

Adam Mathiowetz, PE
SD DANR-Water Rights Program
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NOTICE OF HEARING on
Application No. 8817-3 to
Add Acres to be Irrigated
Notice is given that Merlin
Vannorsdel, 28888 455th
Avenue, Viborg SD 57070
has filed an application for
o water permit to add 9
acres to the irrigated area
authorized by Water
Permit Application No.
8594A-3. If approved, Water
Permit Application No.
8594A-3 will amend Water
Permit No. 85943 to
change the location of the
diversion point and acres
to be irrigated. Permit No.
8594-3 appropriates 2.22
cubic feet of water per
second (cfs) from one well
in the NE 4 section 29 to
be completed into the
Upper Vermillion
Missouri: West Aquifer to
irrigate 156 acres in the
NE 'a section 29; all in
T97N-R53W. Application
No. B594A-3 proposes to
change the location of the
well and acreage to be irri-
gated to one well to be
completed into the Upper
Vermillion Missouri: West
Aqguifer (approximately 214
feet deep) located near the
E 'V quarter corner of
section 21 for irrigation of
156 acres located in the E
2 Section 21-T97N-R53W.
Water Permit Application
No. 8817-3 proposes to irri-
gate an additional 91 acres
in the E 2 section 21 with
no increase in the 2.22 cfs
diversion rate from the
well to be located near the
E 'a corner of section 21;
all in T97N-R53W. This site
is located dapproximately
two and one-half miles
narthwest of Viborg SD.
South Dakota Ceodified Law
(SDCL) 46-2A-4(10)
provides that “if the appli-
cant does not contest the
recommendation of the
Chief Engineer and no peti-
tion to oppose the applica-
tion is received, the Chief
Engineer shall act on the
application pursuant to the
Chief Engineer’s recom-
mendation and no hearing
may be held before the
board, unless the Chief
Engineer makes a finding
that an application, even if
uncontested, presents
important issues of public
policy or public interest
that should be heard by the
board.” In this case, the
Chief Engineer finds that
this application presents
important issues of public
interest that should be
heard by the Water
Management Board.
Pursuant to SDCL 46-2A-2,
the Chief Engineer recom-
mends DEFERRAL of
Application No. 8817-3 for
up to two years to allow for
additional monitoring of
water levels in observation
wells completed into the
Upper Vermillion
Missouri: West aquifer and
time for recently issued
water permits to be devel-
oped. The effects of poten-
tial pumping on water
levels in the aquifer by
these existing permits that
may vyet be developed
cannot be  deftermined.
Observation wells in this
area have shown a sharp
decline in water levels in
recent years. In addition,
there are two other appli-
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cations that have been
deferred by the Water
Management Board that
would be senior to Applica-
tion No. 8817-3 if approved.
The Chief Engineer’s
recommendation with qual-
ifications, the application,
and staff report are avail-
able at
https://danr.sd.gov/public
or contact Ron Duvall for
this information, or other
information, at the Water
Rights Program address
provided below.

The Water Management
Board will consider this
application at 11:00 AM
(Central Time) on May 8,
2024, in the Matthew Train-
ing Center, Joe Foss Bldg,
523 E. Capitol Ave., Pierre
SD. The Chief Engineer's
recommendation is not
final or binding upon the
Board. The Board is autho-
rized to 1) approve, 2)
approve with qualifica-
tions, 3) defer, or 4) deny
this application based on
the facts presented at the
public hearing.

Any person who intends to
participate in the hearing
shall allege that the appli-
cation, upon approval, will
cause injury to the person
that is unique from any
injury suffered by the
public in general. The
infjury must concern d
matter either within the
regulatory authority found
in SDCL 46-2A-9  for
approval or denial of the
application, or other
matter  concerning the
application within the regu-
latory authority of the
board to act upon as
defined by SDCL 46-2-9 and
46-2-11, or both. Any person
meeting the  petitioner
requirements and wishing
to be a party of record in o
contested case hearing
shall file a written petition
to oppose the application
with BOTH the applicant
and Chief Engineer. A peti-
tion opposing the applico-
tion shall be filed on a
form provided by the Chief
Engineer. The petition
form is available online at
https://danr.sd.gov/public
or by contacting the Chief
Engineer. The Chief Engi-
neer's address is "Water
Rights Program, Foss
Building, 523 E Capitol,
Pierre SD 57501 or call
(605) 773-3352. The oppli-
cant's mailing address is
given cbove. If contesting
the Chief Engineer's
recommendation, the appli-
cant shall also file a peti-
tion. A petition filed by
either an interested person
or the applicant must be
filed by April 29, 2024.

The petition shall be in
writing and shall include a
statement describing the
unique injury upan
approval of the application
on the petitioner, the peti-
tioner's reasons for oppos-
ing the application, and the
name and mailing address
of the petitioner or the peti-
tioner's legal counsel, if
legal counsel is obtained.
The hearing is an adver-
sary proceeding and any
party has the right to be
present at the hearing and
to be represented by a
laowyer. These and other
due process rights will be

RECEIVED

MAY 06 2024

OFFICE OF
WATER
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forfeited if they are not
exercised at the hearing
and decisions of the Board
may be appealed to the
Circuit Court and State
Supreme Court as provided
by law.

The May hearing date will
be automatically delayed
for at least 20 days upon
written request to the Chief
Engineer from the appli-
cant or any person who has
filed a petition to oppose
the application. The
request for an automatic
delay must be filed by
April 29, 2024. If an auto-
matic delay is reguested,

the hearing will be
rescheduled for a fufure
Board meeting and
personal notice will be

provided to the applicant
and all petitioners regard-
ing the time, date, and
location.

Any interested person may
file a comment on the
application with the Chief
Engineer. The comment
shall be filed on a form
provided by the Chief Engi-
neer and is available online
at
https://danr.sd.gov/public
or by calling (605) 773-3352
or writing the Chief Engi-
neer at the address
provided above. Filing a
comment does not make
the commenter a party of
record or a participant in
any hearing that may be
held. Any comment must
be filed by April 29, 2024.
Notice is given to individu-
als with disabilities that
the meeting is being held
in a physically accessible
location. Individuals
requiring assistive technol-
ogy or other services in
order to participate in the
meeting or materials in an
alternate  format should
contact Brian Walsh,
Nondiscrimination Coordi-
nator, by calling (605) 773-
5559 or by email af
Brian.Walsh@state.sd.us as
soon as possible but no
later than two business
days prior to the meeting
in order to ensure daccom-
modations are available.
Under SDCL 1-26-17(7)
notices must state that “if
the amount in controversy
exceeds $2,500.00 or if a
property right may be
terminated, any party to
the contested case may
require the agency to use
the Office of Hearing
Examiners by giving
notice of the request to the
agency no later than ten
days ofter service of a
notice of hearing issued
pursuant to SDCL 1-26-17."
This is a Notice of Hearing,
service is being provided
by publication, and the
applicable date to give
notice to the Chief Engi-
neer is April 29, 2024
However, since this partic-
ular matter is a water
permit application and not
a monetary controversy in
excess of $2,500.00 or
termination of o property
right the Chief Engineer
disputes the applicability
of this provision and main-
tains that the hearing must
be conducted by the Board.
As applicable, the follow-
ing provides the legal
authority and jurisdiction
under which the hearing

RECEIVED

MAY 06 2024

OFFICE OF
WATER
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will be held and the partic-
ular statutes and rules
pertaining to this applica-
tion: SDCL 1-26-16 thru 1-
26-28; SDCL 46-1-1 thru 46-
1-9, 46-1-13 thru 46-1-16; 46-
2-3.1, 46-2-9, 46-2-11, 46-2-17;
46-2A-1 thru 46-2A-12, 46-2A-
14, 46-2A-15, 46-2A-20, 46-2A-
21, 46-2A-23; 46-5-1.1, 46-5-2
thru 46-5-26, 46-5-30.2 thru
46-5-30.4, 46-5-31,  46-5-32
thru 46-5-34.1, 46-5-38 thru
46-5-39, 46-5-46, 46-5-47, 46-5-
49; 46-6-1 thru 46-6-3.1, 46-6-
6.1, 46-6-10, 46-6-13, 46-6-14,
46-6-21, 46-6-26; and Board
Rules ARSD 74:02:01:01
thru 74:02:01:25.02;
74:02:01:35.01.

Published once at an
approximate cost of 106.57.
Published April 18, 2024, at
the total approximate cost
of $106.57 ond may be
viewed free of charge at
www.sdpublicnotice.com

RECEIVED

MAY 06 7074

OFFICE OF
WATER




Affidavit of Publication

STATE OF SOUTH DAKOTA
COUNTY OF TURNER

I, Brenda Kiggins of New Century Press, publisher of The New Era,
which is a weekly newspaper of general circulation,

Printed and published in the City of Parker, in said County

of Turner., and has been such legal newspaper during the

times here in after mentioned; that the said newspaper

has been in existence as such legal newspaper for more than

one year prior to the publication of the notice here unto attached,
and has during all of said publication of the notice hereunto
attached, and has during all of said time had, and now has,

more than 200 bona fide subscribers; that the undersigned,

the affiant, is the Office Assistant of the said newspaper, in

charge of the advertisement department thereof and has personal
knowledge of all the facts stated in this affidavit and the
advertisement headed:

NO0418-5 Notice Of Hearing on Application No. 8817-3 to Add Acres to be Irrigated
Once printed copy of hereto attached, is printed and published

in the said newspaper for one week, to wit:

On Thursday, the 18" day of April 2024

That $79.98 being the full amount of the fees for publication
of the attached notices insure solely for the benefits of the
publishers of the said newspaper, that no arrangement or
understanding for a division thereof has been made with any
other person and that no part thereof has been agreed to be paid
To other person whomsoever.

/
fore me this 19" day of April 2024
Wi,

) RUM 5 ’,
S
=0 ..WTARY "._‘5":

oS Publication Fee
. ~

Total

N Notary Fee..

...$79.98

...579.98



NOTICE OF HEARING on
Application No. 8817-3 to Add
Acras to be Irrigated
Notice is given that Merlin
Vannorsdel, 28888 455th Avenue,
Viborg SD 57070 has filed an appli-
cation for a water permit to add 91
acres to the irrigated area autho-
rized by Water Permit Application
No. 8594A-3. If approved, Water
Permit Application No. 8594A-3
will amend Water Permit No. 8594-
3 to change the location of the
diversion point and acres to be irri-
gated. Permit No. 8594-3 appro-
priates 2.22 cubic feet of water per
second (cfs) from one well in the
NE % section 29 to be completed
into the Upper Vermillion Missouri:
West Aquifer to irrigate 156 acres
in the NE % section 29; all in T97N-
RS53W. Application -No. 8594A-3
proposes to change the location
of the well and acreage to be irri-
gated to one well to be completed
into the Upper Vermillion Missouri:
West Aquifer (approximately 214
feet deep) located near the E %
quarter corner of section 21 for irri-
gation of 156 acres located in the E
Y2 Section 21-T97N-R53W. Water

Public notices
on Page B3 >

Public notices fromr

Permit Application No. 8817-3 pro-
poses to irrigate an additional 91
acres in the E 1 section 21 with no
increase in the 2.22 cfs diversion
rate from the well to be located
near the E % corner of section T
all in T97N-RS3W. This site is locat-
ed approximately, two and one-
haif miles northwest of Viborg SD.

South Dakota Codified Law
(SDCL) 46-2A-4(10) provides that
“If the applicant does not con-
test the recommendation of the
Chief Engineer and no petition to
oppose the application is received,
the Chief Engineer shall act on
the application pursuant to the
Chief Engineer's recommenda-
tion and no hearing may be held
before the board, unless the Chief
Engineer makes a finding that an
application, even if uncontested,
presents Important issues of pub-
lic policy or public interest that
should be heard by the board.”
In this case, the Chief Engineer
finds that this application presents
Important Issues of public interest
that should be heard by the Water
Management Board.

Pursuant to SDCL 46-2A-2,
the Chief Engineer recommends
DEFERRAL of Application No.
8817-3 for up to two years to allow
for additional monitoring of water
‘evels in observation wells com-

‘ed Into the Upper Vermillion

isourl: West aquiifer and time for

ently issued water permits to be
—--eloped. The effects of poten-
tial pumping on water levels in the
aguifer by these existing permits
that may yet be developed can-
not be determined. Observation
wells in this area have shown a
sharp decline in water levels in
recent years. In addition, there
are two other applications that
have been deferred by the Water
Management Board that would be
senlor to Application No. 8817-3
if approved. The Chief Engineer's
recommendation with qualifica-
tions, the application, and staff
report are available at httpsy/
danr.sd.gov/public or contaci
Ron- Duvall for this information,
or other information, at the Water
Rights Program address provided
below.

The Water Management Board
will consider this application at
11:00 AM (Central Time) on May
) 2024, in the Matthew Training
Center, Joe Foss Bldg., 523 E.
Capitol Ave, Pierre SD. The Chief
Englneer'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.

Any person who intends to
participate in the hearing shall
allege that the application, upon
approval, will cause injury to the
person that is unique from any
injury suffered by the public In
general. The injury must concern a
matter either within the regulatory
authority found in SDCL 46-2A-9
far approval or denial of the appli-
cation, or other matter concerning
the application within the regula-
tory authority of the board to act
upon as defined by SDCL 46-2-9
and 46-2-11, or both. Any person
meeting the petitioner require-
ments and wishing to be a party
of record in a contested case hear-
ing shall file a written petition to
oppose the application with BOTH
the applicant and Chief Engineer.
A petition opposing the applica-
tion shall be filed on a form pro-
vided by the Chief Engineer. The
petition form is available online
at https://danr.sd.gov/public or by
contacting the Chief Engineer. The
Chief Engineer's address is "Water
Rights Program, Foss Building, 523
E Capitol, Pierre SO 57501" or
call (605) 773-3352. The applicant’s
mailing address is given above,
If contesting the Chief Engineer's
recommendation, the applicant
shall also file a petition. A patition
filed by either an Interested person
or the applicant must be filed by
April 29, 2024,

The petition shall be in writ-
ing and shall include a statement
describing the unique Injury upon
approval of the application on the
petitioner, the petitioner's reasons
for opposing the application, and
the name and mailing address of
the petitioner or the petitioner’s
legal counsel, If legal counsel is
obtained. The hearing is an adver-
sary proceeding and any party has
the right to be present at the hear-
ing and to be represented by a
lawyer. These and other due pro-
cess rights will be forfeited if they
are not exercised at the hearing
and decisions of the Board may be
appealed to the Circuit Court and
State Supreme Court as provided

by law.

The May hearing date will be
automatically delayed for at least
20 days upon written request to
the Chief Engineer from the appli-
cant or any person whao has filed a
petition to oppose the application,
The request for an automatic delay
must be filed by April 29, 2024, |f
an automatic delay Is requested,
the hearing will be rescheduled
for a future Board meeting and
personal notice will be provided
to the applicant and all petition-
ers regarding the time, date, and
location.

Any interested person may filea’

‘comment on the application with

the Chief Engineer, The comment
shall be filed on a form provided
by the Chief Engineer and is avall-
able online at https://danr.sd.gov/
public or by calling (605) 773-3352
or writing the Chief Engineer at
the address provided above, Filing
2 comment does not make the
commenter a party of record or
a participant in any hearing that
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may be held. Any comment must
be filed by April 29, 2024.

Notice is given to individuals

with disabilities that the meeting

is being held in a physically acces- .

sible loczticiy, Individuals requir-
ing assistive technology: or other

services -in order ‘to participate -/

in the meeting or materials in an
alternate format should contact
Brian Walsh,  Nondiscrimination
Coordinator, by calling (605) 773-
5559 or by emall at Brian.Walsh@
state,sd.us as soon as possible but
no later than two business days
prior to the meeting in order to
ensure accommodations are avail-
able.
Under SDCL 1-26-17(7) notices
must state that “if the amount in
controversy exceeds $2,500.00 or
if a property right may be termi-
nated, any party to the contested
case may require the agency to use
the Office of Hearing Examiners
by giving notice of the request to
the agency no later than ten days
after service of a notice of hearing
issued pursuant to SDCL 1-26-17."
This Is a Notlce of Hearing, service
is being provided by publication,
and the applicable date to give
notice to the Chief Engineer is
April 29, 2024. However, since this
particular matter is a water permit
application and not a monetary
controversy in excess of $2,500.00
or termination of a property right
the Chief Engineer disputes the
applicabllity of this provision and
maintains that the hearing must
be conducted by the Board.
As applicable, the following
provides the legal authority and
jurisdiction under which the hear-
ing will be held and the particular
statutes and rules pertaining to
this application: SDCL 1-26-16thru
1-26-28; SDCL 46-1-1 thru 46-1-
9, 46-1-13 thru 46-1-16; 46-2-3.1,
46-2-9, 46-2-11, 46-2-17; 46-2A-
thru 46-2A-12, 46-2A-14, 46-2A-
15, 46-2A-20, 46-2A-21, 46-2A-23;
46-5-1.1, 46-5-2 thru 46-5-26, 46-5-
302 thru 46-5-30.4, 46-5-31, 46-5-
32 thru 46-5-34.1, 46-5-38 thru
46-5-39, 46-5-46, 46-5-47, 46-5-
49; 46-6-1 thru 46-6-3.1, 46-6-6.1,
46-6-10, 46-6-13, 46-6-14, 46-6-21,
46-6-26; and Board Rules ARSD
74:02:01:01 thru 74:02:01:25.02;
74:02:01:35.01. i

Published once at the total
approximate cost of $79.98 and
may be viewed free of charge at
www.sdpublicnotices.com.

(ND418-5)



Rodriguez, Rachel

From: Rodriguez, Rachel

Sent: Wednesday, April 10, 2024 10:26 AM

To: scottVannorsdel@yahoo.com

Subject: 8817-3 Merlin Vannorsdel - Public Notice

Attachments: 8817-3 Rec.pdf; 8817-3 Ltr.pdf; 8817-3 PubNotice.pdf; 8817-3 Invoice ArgusLeader.pdf

Good morning,
Attached is a copy of the report, chief engineer’s recommendation, and information regarding the public notice for your
water permit application. As stated in the letter, please contact the paper(s) as soon as possible to authorize publication

and arrange for payment. This information is also being mailed to you today.

Let me know if you have questions. Please acknowledge receipt of this email.

Thank you,

Rachel Rodriguez
DANR | Program Assistant
Rachel.Rodriguez@state.sd.us




¥ LocaliQ

South Dakota
GANNETT

Account Number: | 1248706 Date: 04/10/2024
Customer Name: | 5d Dept Of Environment & Natural Order Number: 10062514
Resources
Prepayment $ 0.00
Customer Sd Dept Of Environment & Natural Amount:
Address: Resources
523 E Capitol AVE
Joe Foss Building
Pierre SD 57501-3182
Column Count: 1.0000
Contact Name: NT & NATURAL RE SD DEPT OF
ENVIRONME Line Count: 333.0000
Contact Phone: Height in Inches: | 0.0000
Contact Email:
PO Number:
Print
Product #Insertions Start - End Category
SFA SiouxFalls Argus Leader 1 04/18/2024 - 04/18/2024 Public Notices
SFA drgusleader.com 1 04/18/2024 - 04/18/2024 Public Notices

As an incentive for customers, we provide a discount off the
total order cost equal to the 3.99% service fee if you pay with
Cash/Check/ACH. Pay by Cash/Check/ACH and save!

Order Confirmation

[ Not an Invoice |

Total Cash Order Confirmation Amount Due
Tax Amount

Service Fee 3.99%

Cash/Check/ACH Discount

Payment Amount by Cash/Check/ACH
Payment Amount by Credit Card

$106.57
$0.00
$4.25
-$4.25
$106.57
$110.82

—o_do_. Confirmation Amount

$106.57
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Rodriguez, Rachel

From: Gannett Legals Public Notices 4 <ganlegpubnotices4@gannett.com>
Sent: Wednesday, April 10, 2024 9:49 AM

To: Rodriguez, Rachel

Subject: RE: [EXT] 10062514 8817-3 Merlin Vannorsdel - Public Notice
Attachments: Order_Confirmation_Liners - 2024-04-10T104814.698.pdf

Hello,

Please find your order confirmation and proof of ad attached.

Your ad is set to run in [Argus Leader] on [4/18] for [106.57] which includes an affidavit, that will be mailed to you 7-10
business after the last day of the ad printing. Please reply by Tuesday 4/16 by 9AM with any changes.

All orders are subject to a 3.99% service fee if paid with a credit card. As an incentive for customers, we provide a
discount off the order cost equal to the 3.99% service fee if you pay with ACH. Pay by ACH and Save!

Final Order cost provided at time of payment and via a receipt.

Your notice is scheduled to run per your request and will publish unless you reply to this email requesting changes or
to cancel.

In the future, if you would like to utilize our online self-serve ad portal to place your legal notices, please visit your local
publication’s online classifieds legal section. There, you can conveniently submit and immediately preview your notices
anytime, 24/7.

Thanks,

Keyonna Theodore
Public Notice Representative

usaTonaY LOCALIQ

Office: 844-254-5287

From: Rodriguez, Rachel <Rachel.Rodriguez@state.sd.us>
Sent: Wednesday, April 10, 2024 10:39 AM

To: SFA-Legals mbx <allegals@gannett.com>

Subject: 10062514 8817-3 Merlin Vannorsdel - Public Notice

Attached is a notice to be published on April 18, 2024.

Merlin Vannorsdel, 28888 455th Avenue, Viborg SD 57070, 605-310-8610 has been notified to contact you to authorize
publication and arrange for payment.

Please send the affidavit or return the attached Proof of Publication form ASAP to the Water Rights Program, 523 E
Capitol Ave, Pierre SD 57501.

Let me know if you have questions. Please acknowledge receipt of this email.

Thank you,




Rodriguez, Rachel

From: Rodriguez, Rachel

Sent: Wednesday, April 10, 2024 9:36 AM

To: New Era

Subject: 8817-3 Merlin Vannorsdel - Public Notice
Attachments: 8817-3 publicwmb_final.docx; FORM8.FRM.doc

Attached is a notice to be published on April 18, 2024.

Merlin Vannorsdel, 28888 455th Avenue, Viborg SD 57070, 605-310-8610 has been notified to contact you to authorize
publication and arrange for payment.

Please send the affidavit or return the attached Proof of Publication form ASAP to the Water Rights Program, 523 E
Capitol Ave, Pierre SD 57501.

Let me know if you have questions. Please acknowledge receipt of this email.

Thank you,

Rachel Rodriguez
DANR | Program Assistant
Rachel.Rodriguez@state.sd.us




Rodriguez, Rachel

From: Rodriguez, Rachel

Sent: Wednesday, April 10, 2024 9:39 AM

To: legals@argusleader.com

Subject: 8817-3 Merlin Vannorsdel - Public Notice
Attachments: 8817-3 publicwmb_final.docx; FORM8.FRM.doc

Attached is a notice to be published on April 18, 2024.

Merlin Vannorsdel, 28888 455th Avenue, Viborg SD 57070, 605-310-8610 has been notified to contact you to authorize
publication and arrange for payment.

Please send the affidavit or return the attached Proof of Publication form ASAP to the Water Rights Program, 523 E
Capitol Ave, Pierre SD 57501.

Let me know if you have questions. Please acknowledge receipt of this email.

Thank you,

Rachel Rodriguez
DANR | Program Assistant
Rachel.Rodriguez@state.sd.us




DEPARTMENT of AGRICULTURE

and NATURAL RESOURCES
JOE FOSS BUILDING

523 E CAPITOL AVE

PIERRE SD 57501-3182

danr.sd.gov

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

April 10, 2024

Merlin Vannorsdel
28888 455™M Avenue
Viborg SD 57070

Dear Mr. Vannorsdel:

Water Permit Application No. 8817-3 for irrigation use has been examined and found to comply with the South
Dakota Water Laws and applicable rules. A notice has been sent to the Turner County New Era printed in Parker
SD (Ph # 605 297-4419) and the Argus Leader printed in Sioux Falls SD (see attachment for contact number).
You will need to contact the newspapers and authorize publication of this notice. For your information, a copy
of the notice, the recommendation of the Chief Engineer and report on the application are enclosed. Please review
the notice prior to publication and notity this office. if you have any corrections or questions.

Be sure to contact the above newspapers to authorize publication of your Notice and to arrange for payment.
Early contact with the papers can eliminate delays. Upon receiving authorization from you, the publishers have
been instructed to publish your notice. The newspapers have 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,

Kadul edvigur

Rachel Rodriguez
Water Rights Program
(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.




Instruction to Newspaper — Publish the Notice on April 18, 2024. The applicant is responsible for payment.

NOTICE OF HEARING on Application No. 8817-3 to Add Acres to be Irrigated

Notice is given that Merlin Vannorsdel, 28888 45 5" Avenue, Viborg SD 57070 has filed an application for a
water permit to add 91 acres to the irrigated area authorized by Water Permit Application No. 8594A-3. If
approved, Water Permit Application No. 8594A-3 will amend Water Permit No. 8594-3 to change the location
of the diversion point and acres to be irrigated. Permit No. 8594-3 appropriates 2.22 cubic feet of water per
second (cfs) from one well in the NE 4 section 29 to be completed into the Upper Vermillion Missouri: West
Aquifer to irrigate 156 acres in the NE Y section 29; all in T97N-R53W. Application No. 8594A-3 proposes to
change the location of the well and acreage to be irrigated to one well to be completed into the Upper
Vermillion Missouri: West Aquifer (approximately 214 feet deep) located near the E V4 quarter corner of section
21 for irrigation of 156 acres located in the E %2 Section 21-T97N-R53W. Water Permit Application No. 8817-
3 proposes to irrigate an additional 91 acres in the E %2 section 21 with no increase in the 2.22 cfs diversion rate
from the well to be located near the E Y corner of section 21: all in T97N-R53W. This site is located
approximately two and one-half miles northwest of Viborg SD.

South Dakota Codified Law (SDCL) 46-2A-4(10) provides that “if the applicant does not contest the
recommendation of the Chief Engineer and no petition to oppose the application is received, the Chief Engineer
shall act on the application pursuant to the Chief Engineer’s recommendation and no hearing may be held
before the board, unless the Chief Engineer makes a finding that an application, even if uncontested, presents
important issues of public policy or public interest that should be heard by the board.” In this case, the Chief
Engineer finds that this application presents important issues of public interest that should be heard by the
Water Management Board.

Pursuant to SDCL 46-2A-2, the Chief Engineer recommends DEFERRAL of Application No. 8817-3 for up to
two years to allow for additional monitoring of water levels in observation wells completed into the Upper
Vermillion Missouri: West aquifer and time for recently issued water permits to be developed. The effects of
potential pumping on water levels in the aquifer by these existing permits that may yet be developed cannot be
determined. Observation wells in this area have shown a sharp decline in water levels in recent years. In
addition, there are two other applications that have been deferred by the Water Management Board that would
be senior to Application No. 8817-3 if approved. The Chief Engineer’s recommendation with qualifications, the
application, and staff report are available at https://danr.sd.gov/public or contact Ron Duvall for this
information, or other information, at the Water Rights Program address provided below.

The Water Management Board will consider this application at 11:00 AM (Central Time) on May 8, 2024, in
the Matthew Training Center, Joe Foss Bldg, 523 E. Capitol Ave., 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.

Any person who intends to participate in the hearing shall allege that the application, upon approval, will cause
injury to the person that is unique from any injury suffered by the public in general. The injury must concern a
matter either within the regulatory authority found in SDCL 46-2A-9 for approval or denial of the application,
or other matter concerning the application within the regulatory authority of the board to act upon as defined by
SDCL 46-2-9 and 46-2-11, or both. Any person meeting the petitioner requirements and wishing to be a party of
record in a contested case hearing shall file a written petition to oppose the application with BOTH the applicant
and Chief Engineer. A petition opposing the application shall be filed on a form provided by the Chief
Engineer. The petition form is available online at https://danr.sd.gov/public or by contacting the Chief Engineer.
The Chief Engineer's address is "Water Rights Program, Foss Building, 523 E Capitol, Pierre SD 575017 or
call (605) 773-3352. The applicant's mailing address is given above. If contesting the Chief Engineer's
recommendation, the applicant shall also file a petition. A petition filed by either an interested person or the
applicant must be filed by April 29, 2024.




The petition shall be in writing and shall include a statement describing the unique injury upon approval of the
application on the petitioner, the petitioner's reasons for opposing the application, and the name and mailing
address of the petitioner or the petitioner's legal counsel, if legal counsel is obtained. The hearing is an
adversary proceeding and any party has the right to be present at the hearing and to be represented by a lawyer.
These and other due process rights will be forfeited if they are not exercised at the hearing and decisions of the
Board may be appealed to the Circuit Court and State Supreme Court as provided by law.

The May hearing date will be automatically delayed for at least 20 days upon written request to the Chief
Engineer from the applicant or any person who has filed a petition to oppose the application. The request for an
automatic delay must be filed by April 29, 2024. If an automatic delay is requested, the hearing will be
rescheduled for a future Board meeting and personal notice will be provided to the applicant and all petitioners
regarding the time, date, and location.

Any interested person may file a comment on the application with the Chief Engineer. The comment shall be filed
on a form provided by the Chief Engineer and is available online at https://danr.sd.gov/public or by calling (605)
773-3352 or writing the Chief Engineer at the address provided above. Filing a comment does not make the
commenter a party of record or a participant in any hearing that may be held. Any comment must be filed by
April 29, 2024.

Notice is given to individuals with disabilities that the meeting is being held in a physically accessible location.
Individuals requiring assistive technology or other services in order to participate in the meeting or materials in an
alternate format should contact Brian Walsh, Nondiscrimination Coordinator, by calling (605) 773-5559 or by
email at Brian. Walsh@state.sd.us as soon as possible but no later than two business days prior to the meeting in
order to ensure accommodations are available.

Under SDCL 1-26-17(7) notices must state that “if the amount in controversy exceeds $2,500.00 or if a property
right may be terminated, any party to the contested case may require the agency to use the Office of Hearing
Examiners by giving notice of the request to the agency no later than ten days after service of a notice of hearing
issued pursuant to SDCL 1-26-17.” This is a Notice of Hearing, service is being provided by publication, and the
applicable date to give notice to the Chief Engineer is April 29, 2024. However, since this particular matter is a
water permit application and not a monetary controversy in excess of $2,500.00 or termination of a property right
the Chief Engineer disputes the applicability of this provision and maintains that the hearing must be conducted by

the Board.

As applicable, the following provides the legal authority and jurisdiction under which the hearing will be held
and the particular statutes and rules pertaining to this application: SDCL 1-26-16 thru 1-26-28; SDCL 46-1-1
thru 46-1-9, 46-1-13 thru 46-1-16; 46-2-3.1, 46-2-9, 46-2-11, 46-2-17; 46-2A-1 thru 46-2A-12, 46-2A-14, 46-
2A-15, 46-2A-20, 46-2A-21, 46-2A-23; 46-5-1.1, 46-5-2 thru 46-5-26, 46-5-30.2 thru 46-5-30.4, 46-5-31, 46-5-
32 thru 46-5-34.1, 46-5-38 thru 46-5-39, 46-5-46, 46-5-47, 46-5-49; 46-6-1 thru 46-6-3.1, 46-6-6.1, 46-6-10,
46-6-13, 46-6-14, 46-6-21, 46-6-26; and Board Rules ARSD 74:02:01:01 thru 74:02:01:25.02; 74:02:01:35.01.

Published once at an approximate cost of’



DEPARTMENT of AGRICULTURE
and NATURAL RESOURCES

JOE FOSS BUILDING

523 E. CAPITOL AVE

PIERRE SD 57501-3182

danr.sd.gov

STATE OF SOUTH DAKOTA ) Affidavit of Public Notice

) SS Posting on DANR Website
COUNTY OF HUGHES

Pursuant to SDCL § 46-2A-4, public notice of the following application was posted on the
DANR web site at https://danr.sd.gov/public. The posted public notice is the same notice as
published in the pertinent newspaper(s) and a copy of the public notice is maintained in the
application file. If the application is contested, the posting is moved to the DANR contested case
website at https://danr.sd.gov/public/ContestedCase.aspx until final action is taken on the
application pursuant to SDCL § 46-2A-4.

Application No.: 8817-3
Name of Applicant: Merlin Vannorsdel
Date of Posting: 4/15/2024

Date of Removal:

M 8/26/2024

RonVDuvaII, Engineer IlI Date

Subscribed and sworn to before me, a notary public, this _~°" day of _A wguct™, 20 Zf:"'.
. 7

> 4 f 4
F. - >~

Notary Public - South DaKota
My commission expires:

Rachel Rodriguez
Commission Expires

(SEAL) May 16, 2029
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SOUTH DAKOTA WATER WELL COMPLETION REPORT

SD EForm - 1621LD V1
11-02

L] No

WAS A PACKER OR SEAL USED? [_|Yes
If so, what material?

Describe packer(s) and location

DISINFECTION: Was well disinfected upon completion?

DYes, How?

Location NE % SE % Sec 21 Twp 97 Rg 53 | Wellowner SCOTT VANNORSDEL
Business Name:
County TURNER | North Address: 28888 455TH AVE
Plaass mariwel | ! City, State, Zip: VIBORG [Z1sD [5]57070
location with an “X” ' S . -
| E WELL LOG: DEPTH
1
W H H E FORMATION FROM TO
]
: i | [SEEATTACHED LOG 0 214
_____ SR P LR
1 1
1 1
i i
Well Completion Date d :
7/6/2024 K——— 1 Mile &
Distance to nearest potential pollution source (septic tank, abandoned well, feed lot, etc.)?
1000+ f.from NORTH OF SEPTIC (identify source)
PROPOSED USE:
. Domestic/Stock Municipal Business Test holes
Irrigation Industrial Institutional Monitoring welll sTATIC WATER LEVEL 32 FEET
METHOD OF DRILLING: If flowing: closed in pressure PSI
MUD ROTARY GPM flow through Inch pipe
- - Controlled by D Valve D Reducers D Other
CASING DATA: ;
| : D Steel IZ] Plastic D Other Reduced flow rate GPM
If other describe
PIPEWEIGHT DIAMETER  FROM T0 HOLE DIAMETER | Can well be completely shutin?
LBIFT 12 IN OfFr 154 F7 18.75 N
LBIFT IN FT FT w | WELL TEST DATA:
LB/FT IN FT FT IN D Pumped Describe: AIRLIFTED
GROUTING DATA: D Bailed
Grout Type No. of Sacks Grout Weight From To -
er
BENTONITE _ 43 Lb/gal 0 Ft 148 rt | L1
Lb/aal ¢ Pumping Level Below Land Surface
ga t Ft . n
Desciibs prouting GROceduTs 48" 10" Ft. After 3 Hrs. pumped 750 GPM
TREMIE PIPED Ft. After Hrs. pumped GPM
— If pump installed, pump rate: GPM
SCREEN: D Perforated pipe Manufactured REMARKS
Diameter 12 Inches Length 20 Feet 12" IRR WELL
Material STAINLESS STEEL GPS N 43 12.3820 W 97 6.1100
SlotSize (0.040  SetFrom 154 Feet to 174 Feet
Other information 12 " 40' STAINLESS STEEL SLOT .060
SET FROM 174 TO 214
This well was drilled under license # 475 and this

report is true and accurate.

Drilling firm: THEIN WELL COMPANY, INCORPORATED

Signature of License Representative:

idaid Thosi

Lab to which water DNO- Why Not?
quality sample sent for analysis

IRRIGATION WELL

Signature of Well Owner or Equitable Property Holder:

RECEIVED

OCT 2 1 2024

Date:

OFFICE OF
WATER




Scott Vannorsdel

214° 12 “WELL Sec 2l T97 R 53.
Viborg SD

GPS N 43 12.3820 W 97 6.1100

Formation From To

Top soil 0 2

Clay brown 2 14

Gravel and clay- dirty 14 15

Clay brown 16 31

Clay gray 31 36

Clay blue 36 63

Gravel 63 75

Clay blue 75 08

Gravel a bit rocky 08 141

Coarse sand 141 165

Clay gray 165 167

Sand coarse w/ thin clay layers — lots of coal layers 167 188

Gravel fine 188 206

Gravel coarse 206 214

Boulder 214
RECEIVED
0CT 2 1 202

OFFICE OF

WATER




SD EForm - 1621LD V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
Location NE % SE % Sec 21 Twp g7 Rg 53 | wellowner: SCOTT VANNORSDEL
Business Name:
County TURNER [~] North Address: 28888 455TH AVE
T T 2 .
TR — : ; City, State, Zip: VIBORG [x] sSD I;I 57070
location with an “X” - - S
E i WELL LOG: DEPTH
W : : E FORMATION FROM TO
I 1
: i | [SEEATTACHED LOG 0 214
S S ——
I I
I i
I I
Well Completion Date : :
JANUARY 2024 K——— 1 Mile ———
Distance to nearest potential pollution source (septic tank, abandoned well, feed lot, etc.)?
1000+ ft.from NORTH OF SEPTIC (identify source)
PROPOSED USE: B ~
Domestic/Stock Municipal Business Test holes
Irrigation Industrial Institutional [ | Monitoring well STATIC WATER LEVEL FEET
METHOD OF DRILLING: If flowing: closed in pressure PSI
MUD ROTARY GPM flow through Inch pipe
— Controlled by |:| Valve D Reducers D Other
CASINGDATA: [ Jsteel L] piastic L] other | Reguced flow rate .
If other describe
PIPEWEIGHT DIAMETER _ FROM ) HOLE DIAMETER | Can well be completely shut in?
LB/FT IN FT FT 6.25 N[
LBIFT IN ET ET w | WELL TEST DATA:
LB/FT IN FT FT IN D Pumped Describe:
GROUTING DATA: D Bailed
Grout Type No. of Sacks Grout Weight From To Oiher
e
BENTONITE 17 Lb/gal 0 Ft 214 Ft PD i Lol B A S
Lb/gal Ft Ft umping Level Below Land Surface
Describe grouting procedure Ft. After Hrs. pumped GPM
TREMIE PIPED Ft. After Hrs. pumped GPM
If pump installed, pump rate: GPM
SCREEN: [ Perforated pipe [] Manufactured "REMARKS
Diameter Inches Length Feet 12" IRR WELL
Material GPS N 43 12.3820 W 97 6.1100
Slot Size Set From Feet to Feet
Other information
This well was drilled under license # 475 and this
WAS A PACKER OR SEAL USED? I:] Yes IZI No report is true and accurate.
I whak rterial? : Drillng firm: THEIN WELL COMPANY, INCORPORATED
Describe packer(s) and location
Signature of License Representative:
DISINFECTION: Was well disinfected upon completion? % - : / f : :__
DYes, How? |
Lab to which water BND. Why Not? TEST HOLE Signature of Well Owner or Equitable Property Holder:
quality sample sent for analysis REC E lVE D
Date: 0CT 2_1 2024
OFFICE OF

WATER




Scott Vannorsdel

214 TH Sec 21 T 97 R 53. Viborg SD

GPS N 43 12.3820 W 97 6.1100

Formation From To

Top soil 0 2

Clay brown 2 14

Gravel and clay- dirty 14 15

Clay brown 16 31

Clay gray 31 36

Clay blue 36 63

Gravel 63 75

Clay blue 75 98

Gravel a bit rocky 08 141

Coarse sand 141 165

Clay gray 165 167

Sand coarse w/ thin clay layers — lots of coal layers 167 188

Gravel fine 188 206

Gravel coarse 206 214

Boulder 214
RECEIVED
OCT 2 1 2024

OFFICE OF

WATER
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DEPARTMENT of AGRICULTURE
and NATURAL RESOURCES

JOE FOSS BUILDING

523 E. CAPITOL AVE

PIERRE SD 57501-3182

danr.sd.gov

May 10, 2024
NOTICE OF ENTRY OF ORDER

TO: Merlin Vannorsdel
28888 455" Avenue
Viborg SD 57070

Jennifer L. Verleger, Assistant Attorney General
Legal Counsel for Chief Engineer

1302 East Highway 14, Suite 1

Pierre SD 57501-8501

FROM: Amanda Dewell, Permitting Administrator
SD DANR, Water Rights Program 00
SUBJECT:  Deferral of Water Permit Application No. 8817-3, Merlin Vannorsdel

Notice is given that on May 8, 2024, the South Dakota Water Management Board deferred Application
No. 8817-3 for up to two years as recommended by the Chief Engineer. The two-year deferral is to allow
for additional monitoring of water levels in observation wells in the Upper Vermillion Missouri: West
Aquifer, as well as time for recently issued permits to be developed. At this time, the effects that the
pumping from these un-developed permits might have on the aquifer cannot be determined. Additionally,
there are two other previously deferred applications, in this aquifer. that would be senior to Application

No. 8817-3.

After two years, the Board will reconsider Application No. 8817-3 based on any additional data provided
by the applicant, as well as data from the aquifer’s observation wells. The applicant may request the
application be brought back before the Board prior to expiration of the two-year deferral period. However,
regardless of when Application No. 8817-3 is next reviewed by the Board, it will be the applicant’s
responsibility to show that unappropriated water is available and that the proposed diversion can be
developed without unlawful impairment to existing domestic water users and water rights.

¢: David McVey, Assistant Attorney General, Legal Counsel for SD Water Management Board




CERTIFICATION

The undersigned hereby certifies under the penalty of perjury that a true and correct copy of a
Notice of Entry of Order dated May 10, 2024, regarding deferral of Water Permit Application No.
8817-3 Merlin Vannorsdel. was served upon the following by enclosing the same in envelopes with
first class postage prepaid, and depositing said envelopes in the United States mail on May 10,
2024.

Merlin Vannorsdel
28888 455" Avenue
Viborg SD 57070

Above also Sent Inter-office to:

Jennifer L. Verleger, Assistant Attorney General
1302 East Highway 14, Suite 1
Pierre SD 57501-8501

David McVey, Assistant Attorney General
1302 East Highway 14, Suite 1
Pierre SD 57501-8501

Shannon Konst
Water Rights Program, DANR

STATE OF SOUTH DAKOTA )
) SS
COUNTY OF HUGHES )

Sworn to, before me, this __.e7 _day of Moo 2029 .

= 4 i

s N &
o /o P /7
< _ /S 7

Rachel Rodriguez L&
Notary Public
My Commission expires May 16, 2029




SUPPLEMENTARY REPORT
ON DEFERRED WATER PERMIT APPLICATIONS
8763-3 B&K DAIRY FARMS LLC:
8797-3 DONALD D BENSON:
8817-3 MERLIN VANNORSDEL
APRIL 14, 2026

Water Permit Application Nos. 8763-3, 8797-3, and 8817-3 all proposed to appropriate water from
the Upper Vermillion Missouri: West aquifer. Water Permit Application Nos. 8763-3 and 8797-3
were deferred for up to two years at the March 2024, Water Management Board meeting and
Permit Application No. 8817-3 was deferred for up to two years at the May 2024, Water
Management Board meeting. Based on a sudden drop in observation well water levels, it was
determined that unappropriated water may not be available for these three applications
(Mathiowetz, 2023a and 2023b). The Chief Engineer recommended deferral for up to two years to
monitor observation well water levels and allow more recently permitted systems to develop and
place water to beneficial use. Furthermore. the DANR-Geological Survey had been engaged to
conduct a study of the Upper Vermillion Missouri: West aquifer to assist with delineating the
aquifer beyond what had been done previously (Buhler, 2014: Holmes and Filipovic, 2015).

Water Permit Application No. 8763-3 proposes to appropriate up to 480 acre-feet of water annually
(ac-ft/yr) at a maximum instantaneous diversion rate of 1.11 cubic feet of water per second (cfs)
from one well (approximately 270 feet deep) to be completed into the Upper Vermillion Missouri:
West (UVM: W) aquifer. The well is to be located in the SW "4 SE %4 Section 20-T97N-R53W for
commercial use in a dairy operation located in the E 2 SW % Section 24-T97N-R54W. The
proposed well location is approximately 3 miles northwest of Viborg. SD in Turner County.

Water Permit Application No. 8797-3 proposes to irrigate 65 acres at a maximum instantaneous
diversion rate of 1.78 cfs from one well (approximately 222 feet deep) to be completed into the
Upper Vermillion Missouri: West aquifer and located in the SW 4 NW %4 Section 30 with the land
to be irrigated located in the NW ¥ Section 30 all in T98N-R53W in Turner County. The applicant
is requesting a diversion rate greater than the statutory limit of 1 cfs per 70 acres. The site is located
approximately four miles west of Hurley, SD.

Water Permit Application No. 8817-3 proposes to add 91 acres to the irrigated area authorized by
Water Permit No. 8594A-3. Water Permit No. 8594A-3 amends Water Permit No. 8594-3 to
change the location of the diversion point and acres to be irrigated. Water Permit No. 8594-3
authorizes a maximum instantaneous diversion rate of 2.22 cfs from one well in the NE Y4 Section
29 to be completed into the Upper Vermillion Missouri: West aquifer for the irrigation of 156 acres
located in the NE Y Section 29; all in T97N-R53W. Water Permit No. 8594A-3 changed the
location of the well, still to be completed into the Upper Vermillion Missouri: West aquifer
(approximately 214 feet deep), to the E % quarter corner of Section 21 for the irrigation of 156
acres located in the E ' Section 21: all in T97N-R53W. Water Permit Application No. 8817-3
proposes to irrigate an additional 91 acres in the E /2 Section 21 with no increase in the maximum
instantaneous diversion rate from the well to be located near the E 4 quarter corner of Section 21;
all in T97N-R53W.

Deferred Application Nos. 8961-3, 8797-3. and 8817-3 Page 1 of 22



AQUIFER: Upper Vermillion Missouri: West (UVM:W)

Aquifer Characteristics:

The Upper Vermillion Missouri aquifer is a Quaternary aged buried glacial outwash aquifer
composed of fine to coarse sand and gravel with intermixed layers of clay (Holmes and Filipovic,
2015; Water Rights, 2026e). The Upper Vermillion Missouri aquifer has been divided into three
management units: North, South, and West (Buhler, 2014). The diversion points for Water Permit
Application Nos. 8763-3, 8797-3, and 8817-3 are all within the Upper Vermillion Missouri: West
aquifer (UVM:W). There have been three primary delineations of the UVM:W aquifer: a 2012 and
a 2014 mapping by Water Rights staff engineer Buhler, and an in progress preliminary delineation
that is close to finalization by DANR-Geological Survey staff (Vinke, 2025). Figure 1 shows all
three delineations as well as current UVM:W water rights/permits, deferred applications, and
UVM:W observation wells. Buhler (2014), with data from the SD DANR-Geological Survey,
partially re-delineated the southern portion of the extent of the UVM:W aquifer from previous
work done by Buhler (2012) (see Figure 1). Buhler’s 2012 mapping of the Upper Vermillion
Missouri aquifer did not include management units and extended much further northwest. Thus,
the southern boundary of the UVM:W aquifer from Buhler’s 2012 mapping as shown in Figure 1
will be based on the Buhler 2014 mapping.

Buhler made two separate mappings of the Upper Vermillion Missouri: West aquifer (Buhler, 2012
and 2014). The newer mapping (Buhler, 2014) was based primarily on a SD DANR-Geological
Survey study (Holmes and Filipovic, 2015) of the entire Upper Vermillion Missouri aquifer that
was in progress when Buhler completed his 2014 report. Based on the remapping by Buhler in
2014. the 2015 Holmes and Filipovic aquifer study report, well completion reports (Water Rights,
2026d). and lithologic logs on file with the SD Geological Survey (SDGS, 2026), it was
determined the most northwestern observation wells (Water Rights, 2026b), water rights/permits,
and future use permits (Water Rights, 2026¢) as well as the western half of the 201 2 Buhler mapped
extent of the Upper Vermillion Missouri: West aquifer are separate from the Buhler 2014 mapping
of the aquifer. This is further supported by an ongoing study by the DANR-Geological Survey
Program (Vinke, 2025). Thus, only the water rights/permits and the observations wells within the
2014 Buhler mapped extent of the Upper Vermillion Missouri: West aquifer will be considered in
this report. A more in-depth discussion regarding delineations of the Upper Vermillion Missouri:
West aquifer is available in the report for Water Permit Application No. 8797-3 (Mathiowetz,
2023a). The approximate areal extent of the Buhler 2014 Upper Vermillion Missouri: West aquifer
was approximately 50,280 acres. The in-progress delineation (Vinke. 2025) has an areal extent of
approximately 13,770 acres. This is subject to change as the study is finalized but is not expected
to change significantly at this time (Vinke, 2025).

Deferred Application Nos. 8961-3, 8797-3, and 8817-3 Page 2 of 22
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Figure 1- Historical delineations of the Upper Vermillion Missouri: West (UVM:W) aquifer. deferred
applications, current water rights/permits, and observation wells currently labeled as completed
into the UVM:W aquifer (Water Rights, 2026¢ and 2026d)
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Table 1- Water rights/permits and deferred applications shown in Figure 1 (Water Rights, 2026d)

Non-Irr Permitted/
Estimated Vol.
Permit No. Name Priority Date | Status | Use CFS Acres | (ac-ft/yr)
2041-3 City of Viborg | 12/13/1960 LC MUN 0.96 | n/a 0*
James D
4265-3 Bondesen 03/27/1978 LC IRR 0.73 51
Vannorsdel's COM/DOM
6662-3 Inc 09/16/2008 LC /LCO 0.134 | n/a 97.1**
7588-3 Paul Petersen | 12/26/2012 LC IRR .77 124
Michael D
7602-3 Stevens 12/28/2012 PE IRR 1.89 132
Smit Family
7633-3 Trust 01/14/2013 LC IRR 1.78 136
Brett
8488-3 Petersen 02/08/2021 PE IRR 1.78 80
8555-3 Jon Miller 10/25/2021 PE IRR 2.22 320
Shawn
8584-3 Vannorsdel 01/21/2022 PE IRR 2.22 156
Allen
8584A-3*** | Vannorsdel 01/21/2022 PE IRR 0 0
Allen
8585-3 Vannorsdel 01/21/2022 PE IRR 2.22 156
Merlin
8594-3 Vannorsdel 02/11/2022 PE IRR 2.22 156
Merlin
8594A-3*** | Vannorsdel 02/11/2022 PE IRR 0 0
Full Circle
8961-3 Dairy LLC 06/02/2025 LC COM 1.35 | n/a 460
B & K Dairy
8763-3 Farms LLC 05/15/2023 DF coM 1.11 | n/a 480
Donald
8797-3 Benson 11/11/2023 DF IRR 1.78 65
Merlin
8817-3 Vannorsdel 01/11/2024 DF IRR n/a 91
TU= Turner, LC= Water Right, PE= Water Permit, MUN= Municipal, IRR= Irrigation, COM= Commercial, DOM= Domestic, LCO= Livestock
Confinement Operation, *= Connected to rural water system, **= 100% full time pumping, ***= change of acres and diversion point for
preceding permit

APPLICABLE SOUTH DAKOTA CODIFIED LAW (SDCL):

Pursuant to SDCL 46-2A-9, “A permit to appropriate water may be issued only if there is a
reasonable probability that there is unappropriated water available for the applicant’s proposed
use, that the diversion point can be developed without unlawful impairment of existing domestic
water uses and water rights, and that the proposed use is a beneficial use and in the public interest
as it pertains to matters of public interest within the regulatory authority of the Water Management
Board as defined by SDCL 46-2-9 and 46-2-11." This report will address the availability of
unappropriated water based on the extra two years of observation well data and will reassess the

Deferred Application Nos. 8961-3, 8797-3, and 8817-3 Page 4 of 22



potential for unlawful impairment of existing domestic water uses and water rights within the
Upper Vermillion Missouri: West aquifer.

These applications propose to appropriate water from the Upper Vermillion Missouri: West
aquifer. The probability of unappropriated water available from the aquifer can be evaluated by
considering SDCL 46-6-3.1., which requires:

*No application to appropriate groundwater may be approved if, according to the
best information reasonably available, it is probable that the quantity of water
withdrawn annually from a groundwater source will exceed the quantity of the
average estimated annual recharge of water to the groundwater source. An
application may be approved. however, for withdrawals of groundwater from any
groundwater formation older than or stratigraphically lower than the greenhorn
formation in excess of the average estimated annual recharge for use by water
distribution systems.”

The Greenhorn Formation is a Cretaceous aged Formation. The Upper Vermillion Missouri: West
is a quaternary aged formation and thus, younger and stratigraphically above the Greenhorn
Formation (Fahrenbach et al, 2010). Furthermore, the applicants are not water distribution systems
as defined in SDCL 46-1-6(17). Therefore, the balance between recharge to and withdrawals from
the Upper Vermillion Missouri: West aquifer need to be considered.

Pursuant to SDCL 46-5-6, the diversion rate for an irrigation appropriation cannot be in excess of
1 cfs per 70 acres or the equivalent thereof. The statute provides that: “The Water Management
Board may allow a greater diversion, in volume or rate or both. if the method of irrigation, any
time constraints on diversion or water, or the type of soil so requires.” Application No. 8797-3 is
requesting an instantaneous diversion rate of 1.78 cfs for the irrigation of 65 acres or the equivalent
of 1.92 cfs per 70 acres. No specific reason for the request was provided on the application.
However, based on the provided map, the center pivot irrigation system appears to be making a
partial rotation. Center pivot irrigation systems require a certain diversion rate to operate properly
whether making a partial or full rotation. This reason has been accepted by the Water Management
Board and the Water Rights Program in the past.

Water Availability:

There are three currently deferred applications described in Table 1. Since the deferral of these
three applications, there have been two permits, Water Permit Nos. 8584A-3 and 8961-3, both of
which were approved uncontested. Water Permit No. 8584A-3 authorizes a change of diversion
point and acres to be irrigated as authorized by Water Permit No. 8584A-3. Water Permit No.
8961-3 authorizes an increase of diversion rate, but not annual volume authorized under Water
Right No. 8395-3. Neither water permit increased annual appropriation from the aquifer which
was the reason for the deferral of Water Permit Application Nos. 8763-3, 8797-3, and 8817-3.
Therefore, Water Permit Nos. 8584A-3 and 8961-3 could be approved while these three
applications were deferred.

Deferred Application Nos. 8961-3. 8797-3, and 8817-3 Page § of 22



Hydrologic Budget

Recharge

The Upper Vermillion Missouri: West (UVM:W) aquifer is recharged through leakage from
fractures in the Sioux Quartzite, outflow from the adjacent portions of the Niobrara aquifer, and
direct infiltration of precipitation where the aquifer may be near land surface (Holmes and
Filipovic, 2015; Kilts, 2023; Lindgren and Hansen. 1990). A specific recharge rate to the UVM:W
aquifer has not been calculated. The most current delineation is still in progress but is not expected
to change significantly (Vinke, 2025). That delineation (Vinke, 2025) is approximately 13,770
acres. Hedges and others (1985) indicated a range of 0.15 to 0.6 inches per year to be a reasonable
recharge rate to buried confined aquifers such as the UVM:W aquifer. Using the in-progress
delineation (Vinke, 2025), that would be a range of approximately 172 to 344 acre-feet per year
(ac-ft/yr). That range does not agree with historic pumping information compared to observation
well data. Nor does it agree with the flow-net analysis conducted by Buhler (2014) and Mathiowetz
(2023a).

Buhler (2014) completed a flow-net analysis for what he called “groundwater outflow™ at the
southeastern end of the UVM:W aquifer for a single year using January 2014 water level
measurements. Buhler (2014) stated “The amount of groundwater outflow from a management
unit represents the volume of water recharging the unit that exceeds discharges from the unit.”
Groundwater outflow from an aquifer is an analog for recharge. It typically provides a scale to the
amount of recharge to smaller aquifers such as the UVM:W aquifer. What that means is while it
is not truly a “recharge rate.” groundwater outflow offers insight into recharge rate and provides
information on the amount of potential development an aquifer can sustain without becoming over
appropriated. The groundwater outflow was calculated using the equation below.

Q=kAI*0.0084
Where:
Q= flow (ac-ft/yr)
k= hydraulic conductivity (ft/d)
A= area (ft?)
I= hydraulic gradient (ft/ft)
0.0084= conversion constant

Mathiowetz (2023a) recognized that because the cross-section and the downgradient observation
well. TU-77T, for Buhler’s (2014) “groundwater outflow™ was upgradient from several diversions
from the UVM:W aquifer and upgradient from the actual boundary of the aquifer; although. only
slightly, it should be considered “‘aquifer intra-flow.” However, due to the location of the down
gradient observation well, TU-77T, near the discharge area of the aquifer, it is reasonable to
consider this aquifer intra-flow to be representative of the groundwater outflow. The term
groundwater outflow will be used for the remainder of this report. Buhler’s (2014) estimated
groundwater outflow was 2,681 ac-ft/yr using water level data from observation wells TU-77Z
and TU-77T. At the time of Buhler’s (2014) report, Water Right Nos. 2041-3 for the City of Viborg
and 4265-3 for James D Bondesen were located down gradient from TU-77T. The City of Viborg
has been partially or completely using rural water since 1985 (Mcintire, 2023). Water Right No.
4265-3 is an irrigation water right which reported pumping approximately 24 ac-ft in 2013.
Accounting for that irrigation use, Buhler’s (2014) groundwater outflow should be 2.657 ac-ft/yr.

Deferred Application Nos. 8961-3, 8797-3, and 8817-3 Page 6 of 22



Table 2 shows the Buhler 2014, and calculations for groundwater outflow that were updated in
2023 as part of the report for Deferred Application No. 8797-3, and the value using data through
2025 (the most recent data that aligns with the method described in 8797-3 (Mathiowetz, 2023a)
for selecting dates of readings. Note the top of the casing for TU-77S, TU-77T, and TU-77ZR
were surveyed in the summer of 2025. The more accurate top of casing elevation affects the
calculations. This accounts for the changes over the same time periods from the 2023 Mathiowetz
calculations and calculations done today. At the time of the outflow calculations, Mathiowetz

(2023a) noted:

“The average groundwater outflow, when not subtracting the down gradient
pumpage, using the gradients between TU-77Z and TU-77T is approximately 3,179
ac-f/yr. Using the gradients between TU-77S8 and TU-77T, the average
groundwater outflow is 2,438 ac-ft/yr across their respective periods of record.
When subtracting the yearly down gradient pumpage previously mentioned, those
averages become 3,062 ac-ft/yr and 2.329 ac-ft/yr, respectively. It is likely the
actual outflow from the aquifer is somewhere in the range of the latter groundwater
outflow values and could be higher or lower.”

Mathiowetz (2023a) also stated new pumping near TU-77S. which reduced the artesian head
pressure in the well at the time of the report created potentially suspect readings in the observation
well water level. Those measurements have since been confirmed as reasonable. Mathiowetz
(2023a) went on to state the estimated recharge rate range from Hedges and others (1985)
discussed earlier are likely on the low side of the recharge rate to the UVM:W aquifer. That
conclusion still holds true.

A direct comparison of groundwater outflow to withdrawals from an aquifer must be taken in the
context of year-to-year changes in weather, total withdrawals, and location of withdrawals,
because those factors can affect water levels in the observation wells, especially confined aquifer
observation wells such as TU-77S and TU-77T, which in turn can have significant effects on the
calculations for groundwater outflow. Furthermore, the outflow, while averaged across the period
of record. still only represents outflow in late spring/early summer which in theory is as close to
static conditions the aquifer can experience. Since TU-77ZR is a new observation well and is the
best well to use for the upgradient portion of the outflow calculation, a longer period of record is
needed to determine whether the outflow calculation of 1.215.9 ac-ft is representative of a long-
term trend or not (see Table 2).

Buhler (2014) estimated an average hydraulic conductivity (k) for the entire Upper Vermillion
Missouri (277 ft/d) using data from just 24 appropriative wells. Appropriative wells tend to be
more representative of the characteristics of the most productive areas of the aquifer, which results
in a somewhat higher hydraulic conductivity than a true average for the aquifer. Additionally, a
comment on the cross-section for this area suggests the aquifer materials could contain more clay
than what is typical of the rest of the aquifer, which suggests that the volume of water that can be
transmitted through the cross section annually might be lower than what is estimated using the
average hydraulic conductivity from Buhler (2014). However, information is not available to
calculate a more representative hydraulic conductivity for the cross section. This further
emphasizes that the outflows are estimates and the importance of directly using the observation
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wells to monitor the response of the aquifer to additional development when managing water
availability in this aquifer.

Furthermore, the “groundwater outflow™ calculations are based on as close to aquifer static
conditions, pre-irrigation season as possible. This means the outflow estimate does not fully
account for how irrigation withdrawals would reduce the outflow calculations. Thus, the
“groundwater outflow™ estimates shown in Table 2 are likely closer to maximum values on an
average basis.

Table 2- Groundwater outflow calculations at the southeastern portion of the UVM:W aquifer
(Buhler, 2014; Mathiowetz, 2023a)

A, Area 1, Hydraulic k, Hydraulic Q, Flow
Gradient Data Source (ft?) Gradient (ft/ft) | Conductivity (ft/day) | (ac-ft/yr)
Buhler, 2014 2,173,880 0.00053 277 2,680.8

TU-77Z to TU-77T (1978-
2018, pre-survey,;
Mathiowetz, 2023a) 2,173,880 0.000628432 277 3,178.7

TU-77S to TU-77T (1978-
2023, pre-survey;

Mathiowetz, 2023a) 2,173,880 0.000481919 277 2,437.6
TU-77Z to TU-77T (1978-

2018, updated survey) 2,173,880 0.000426206 277 2,155.8
TU-77S to TU-77T (1978-

2023, updated survey) 2,173,880 0.000413702 277 2,092.6
TU-77S to TU-77T (1978-

2025, updated survey) 2,173,880 0.000392206 277 1,983.9
TU-77S to TU-77T (2014-

2018, 2021-2025 [last 10

yrs. of available data,

updated survey) 2,173,880 0.000287610 277 1,454.8
TU-77ZR to TU-77T (2025,

updated survey) 2,173,880 0.000240384 277 1,2159

Figure 2 shows the annual calculations of aquifer outflow using the updated top of casing survey
for TU-77S to TU-77Z and the outflow value for TU-77ZR to TU-77T. The calculated aquifer
outflow was relatively stable until the period between 2018 and 2021. A decline started during that
period. The decline lines up with the lower water level trend shown in the observation well water
level data, see Figure 2 (Water Rights. 2023c). That change is expected because outflow
calculations are reliant on observation well water level data.
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Discharge

Discharge from the UVM:W aquifer is primarily through well withdrawals and natural discharge
into the Upper Vermillion Missouri: South aquifer, but there may also be evapotranspiration in
areas where the aquifer may be at or near land surface along Turkey Ridge Creek (Buhler, 2014;
Lindgren and Hansen, 1990; SDGS, 2026; Water Rights, 2026e). Currently, there are 14 water
rights/permits authorized to withdraw water from the UVM:W aquifer (see Table 1). However,
two permits, Permit Nos. 8584A-3 and 8594A-3, authorize a change of diversion point and acres
for their preceding permits, Permit Nos. 8584-3 and 8594-3. and not additional withdrawals (Water
Rights, 2026d). There are three deferred applications (see Table 1).

Of the three non-irrigation permits, Water Right Nos. 2041-3 and 6662-3 do not report annual
withdrawal to the Water Rights Program, but Water Permit No. 8961-3 does. Water Permit No.
8961-3 authorized an increase of diversion rate and an additional well to what was authorized by
Incorporated Permit No. 8395-3. Historically, Incorporated Permit No. 8395-3 reported
withdrawing near their permitted volume and thus 8961-3 will be assumed to withdraw the
permitted volume. Water Right No. 2041-3 is held by the City of Viborg, but the city receives all
their water from TM Rural Water System (Drinking Water, 2026). To ensure the greatest accuracy
when reviewing the hydrologic budget of the UVM: W aquifer, Water Right Nos. 2041-3 and 6662-
3 should be amended to include a qualification to report annual withdrawals to the Chief Engineer.
Table 1 shows that under current appropriation, the average annual withdrawal by non-irrigation
appropriations is estimated to be 557.1 ac-ft/yr with one deferred application requesting an
additional 480 ac-ft/yr (see Table 1) (Water Rights, 2026d). The estimated average annual use for
Water Right No. 6662-3 was assumed to be 100% pumping since it is for a beef feedlot operation.

Currently, there are 11 irrigation water rights/permits, of which two are for changing location of
diversion point and/or acres, authorizing the irrigation of 1,311 acres with two deferred irrigation
applications requesting to irrigate an additional 156 acres (see Table 1) (Water Rights, 2026d). At
the time of submittal of the 2025 irrigation questionnaires, Water Permit No. 8488-3 reported use
abandoned. While the permit has not yet been cancelled, it is likely subject to cancellation and thus
will not be accounted for in the irrigation usage data.

The average application rate per permitted acre for developed systems in the aquifer from 2016-
2025, which reflects current conditions better than the entire historic average that includes non-
developed systems, is 5.0 inches per permitted acre (in/ac). Table 3 shows the historic reported
irrigation pumpage, along with several averages including an average application rate for
developed permits per permitted acres. Water Permit No. 8584-3 was amended by Water Permit
No. 8584A-3 in early 2026 to relocate the diversion point and irrigated acres before Water Permit
No. 8584-3 was developed. Water Permit No. 8584-3 authorizes the irrigation of 156 acres (Water
Rights, 2026d). Assuming the application rate for 2016-2025 developed systems per permitted
acre, 5.0 in/ac, the average annual irrigation usage under Water Permit No. 8584A-3 is expected
to be approximately 65 ac-ft/yr. The estimated average annual use if all currently permitted acres
excluding Water Permit No. 8488-3 as explained above (1,231 acres) were irrigated at the rate of
5.0 in/ac would be approximately 513 ac-ft/yr. Including Water Permit No. 8488-3 (1,311 acres)
would be approximately 546 ac-ft/yr. Table 3 shows the average reported total irrigation pumpage
over the last 10 years of reported data is approximately 204 to 237 ac-ft/yr less than a likely average
annual maximum irrigation withdrawal (546 ac-ft/yr). Table 4 shows the estimated average annual
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application rates for the currently permitted irrigation. Deferred Application Nos. 8797-3 and

8817-3 propose to irrigate 156 acres. Assuming t

he 5.0 in/ac application rate would be 65 ac-ft/yr.

Table 3- Reported irrigation pumpage from the UVM:W aquifer with permitted acres and
application rate (inches) per permitted acre (Water Rights, 2026b and 2026d)

App. Rate App. Rate
Y :e:‘orted Permits Permitte per Year :::::::: Permits Permitted per
il u ":7“ Reporting | dAcres | Permitted (ac-fryr) Reporting Acres Permitted
(ac-fuyr) Acre w Acre
1979 39.8 4 943 0.5 2004 66.3 2 194 4.1
1980 99.4 4 943 1.3 2005 17 2 194 0.1
1981 18.6 3 943 0.2 2006 66.3 2 194 4.1
1982 53.0 3 943 0.7 2007 116.7 2 194 7.2
1983 185.6 3 943 2.4 2008 0.0 2 194 0.0
1984 40.0 4 943 0.5 2009 0.0 2 194 0.0
1985 3.0 3 943 0.0 2010 0.0 2 194 0.0
1986 0.0 4 943 0.0 2011 0.0 2 194 0.0
1987 110.0 3 943 14 2012 49.7 2 194 3.1
1988 1.4 4 943 0.0 2013 24.3 2 194 15
1989 39.0 4 794 0.6 2014 146.0 7 859 2.0
1990 0.0 4 794 0.0 2015 1185 7 859 1.7
1991 0.0 4 794 0.0 2016 179.0 7 859 2.5
1992 0.0 4 794 0.0 2017 199.9 7 859 2.8
1993 0.0 2 194 0.0 2018 42.7 7 859 0.6
1994 0.0 2 194 0.0 2019 0.0 7 859 0.0
1995 0.0 2 194 0.0 2020 294.7 7 859 4.1
1996 88.4 2 194 55 2021 255.3 8 939 33
1997 0.0 2 194 0.0 2022 701.5 11 1571 5.4
1998 0.0 3 294 0.0 2023 626.3 11 1571 4.8
1999 0.0 3 294 0.0 2024 475.8 10 1506 3.8
2000 13.9 3 294 0.8 2025 321.2 9 1311 2.9
Avg. 1979-
2001 19.9 3 294 0.8 2 4. 642.4 i
2025 95 2 1.5
Avg. 2016-
2002 308 3 204 16 ve 309.36 8.4 1119.3 3.0
2025
2003 i 3 _— i5 Avg. 2016-2025 excluding non- 694.2 5.0
constructed systems
Table 4- Estimated average annual irrigation withdrawals based on average application rates
(Water Rights, 2026b and 2026d)
Currently App. Est. Avg.
Category Permitted Rate Withdrawal
Acres (infac) (ac-ft/yr)
Avg. 2016-2025 1311 3 327.8
Avg. 2016-2025 excluding non-
g g 1311 5 546.3
constructed systems
Avg. 2016-2025 excluding non-
constructed systems and 1231 5 512.9
Water Permit No. 8488-3
Hydrologic Budget

Table 5 shows the current estimates for average annual withdrawal and estimated withdrawal, if
the three currently deferred applications were to be approved. Average annual withdrawals by
current permits are approximately 1,103 ac-ft/yr with an estimate of 1,648 ac-ft/yr if these deferred
applications are approved. Based on Hedges and others (1985), the estimated average annual
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recharge rate ranges from 245 to 980 ac-ft/yr. However, current information suggests the actual
recharge rate to the aquifer is slightly higher than the Hedges and others (1985) estimated rate

range.

Table 5- Estimated average annual withdrawals

Use Type Volume (ac-ft/yr)
Irrigation, 5.0 in/yr on

1,311 permitted acres 48:8
Non-Irrigation 557.1
Subtotal 1103.4
Deferred Irrigation Apps. 65
(8797-3 & 8817-3)

Deferred Non-irrigation 480
App. (8763-3)

Grand Total 1648.4

The most recent groundwater outflow calculations, with updated survey of well casing tops shown
in Table 2 and reiterated in Table 6. ranges from 1,215.9 to 1.983.9 ac-ft/yr. This is lower than the
previous calculations (Mathiowetz, 2023a). However, more accurate water level elevations were
used and thus these are the more accurate groundwater outflow values. The groundwater outflow
is not a recharge rate to the aquifer but provides a sense of the upper scale of potential recharge to
the aquifer. However, that number fluctuates year by year. Furthermore, the influence of localized
drawdown on observation well measurements can significantly change the calculation. This effect
is most dramatically seen in confined aquifers and in the data for TU-77S. Based on the hydrologic
budget data, it is not clear if unappropriated water is available. Particularly, since there is limited
data for TU-77ZR. Observation well TU-77ZR would be more representative of groundwater
outflow calculations than TU-77S because it has less nearby constant pumping and is closer to the
outflow area.

Table 6- Most up-to-date groundwater outflow calculations at the southeastern portion of the
UVM:W aquifer (Buhler, 2014; Water Rights, 2026c)

i A, Area I, Hydraulic k, Hydraulic Q, Flow
GradientDataSource | 0, Gradient (ft/ft) | Conductivity (ft/day) | (ac-ft/yr)
TU-77S to TU-77T (1978-

2025, updated survey) 2,173,880 0.000392206 277 1,983.9
TU-77S to TU-77T (2014-

2018, 2021-2025 [last 10

yrs. of available data,

updated survey) 2,173,880 0.000287610 277 1,454.8
TU-77ZR to TU-77T (2025,

updated survey) 2,173,880 0.000240384 277 1,215.9

Observation Well Data:
Administrative Rule of South Dakota Section 74:02:05:07 requires that the Water Management
Board shall rely upon the record of observation well measurements in addition to other data to
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determine that the quantity of water withdrawn annually from the aquifer does not exceed the
estimated average annual recharge of the aquifer.

Permit Application Nos. 8763-3, 8797-3, and 8817-3 were deferred primarily based on a
significant drop in water level in the observation wells that started in 2021 and continued through
when the original reports were written in late 2023 and early 2024. The drop in water levels also
affected the calculated aquifer “groundwater outflow™ based on those levels. The groundwater
outflow is used as an analog for recharge without actually being the estimated average annual
recharge. In theory, the amount of groundwater outflow from an aquifer is the amount of recharge
in excess of withdrawals based on the snapshot in time at the date the water levels were taken.
Thus. the groundwater outflow calculations must be considered in the context of year-to-year
changes in weather, total withdrawals, and location of withdrawals in relation to the observation
wells. because those factors can affect water levels in the observation wells. Especially in confined
aquifer observation wells which are the observation well type of the UVM:W observation wells.

The Water Rights Program currently monitors four observation wells, TU-77S, TU-77T. TU-
777R. and TU-2025A. labeled as completed into the UVM:W aquifer and monitored one well
(TU-77Z) until it was plugged for road construction in 2018. However, the ongoing DANR-
Geological Survey study indicates TU-2025A may not be completed into the UVM:W aquifer.
Therefore. it will not be considered in this report. Figure 3 shows the hydrographs for the manual
and continuous data logger measurements across the entire period of record and Figure 4 just
shows 2020 to present measurements (Water Rights, 2026¢). Declining water levels that started in
late 2020 seem to have stabilized in 2023 and have continued to remain relatively stable. Continued
monitoring is warranted at the current level of development to ensure stabilization is consistent
and allow for a longer period of record for TU-77ZR to be developed. The more recent water level
data shows larger downward spikes on a seasonal basis. This aligns with the increased pumping
of permits in close proximity to the observation wells and development of the permits that are
relatively new, less than five years old.

The stabilization of the water levels in the observation wells after the sharp decline shows that the
increased pumping that started around 2020 just lowered the artesian head pressure in the aquifer
but did not significantly decrease the volume of water stored in the aquifer. Artesian head pressure
is not truly representative of water in storage in the aquifer. However, a similar observation well
water level lowering occurred in the Dolton aquifer approximately 20 miles northwest of the Upper
Vermillion Missouri: West aquifer (UVM:W) from the late 1970’s to earlier 1990’s (Mathiowetz,
2025: Water Rights, 2023¢). During that time there was continual pumping by TM Rural Water
District and Hansen Rural Water System from the Dolton aquifer. From 1992 to 1996, the decline
leveled out as annual withdrawal rates stabilized and then started rising as pumping was reduced
from the Dolton aquifer (Mathiowetz, 2025).

Mathiowetz (2025) postulated that average annual recharge to the aquifer was likely approximately
equal to the withdrawals during the 1990°s stable period after development of the existing permits,
and management of pumping from the Dolton aquifer started occurring. The Dolton aquifer is
somewhat hydrologically similar to the UVM:W aquifer. Thus, it is reasonable to apply the same
base logic. However, there were still permits developing from the aquifer in 2023, and there are
still a number of permits that are not fully developed. Furthermore, appropriative use from the
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Dolton aquifer is exclusively for rural water systems which means relatively consistent average
annual use compared to crop irrigation which fluctuates significantly based on seasonal
precipitation, and commodity prices (Water Rights, 2026b and 2026d). When accounting for
average annual withdrawals from the UVM:W aquifer that have not been developed and the
variability caused by the irrigation pumping from the aquifer, it may not be entirely reasonable to
rely on the stabilization in the observation well water levels and calculated groundwater outflow
occurring since 2023, because that is a very short period of time without a consistent level of
development in the aquifer.

Therefore. based on the observation well data and supported by the hydrologic budget there is not
a reasonable probability that unappropriated water is available for these proposed appropriations.
These applications should continue to be deferred for sufficient time to allow newer permits to be
completely developed and for more comparison between observation wells, TU-77ZR and TU-
77T to calculate an average groundwater outflow. While not yet pertinent to this aquifer, using
SDCL 46-2A-7 through 46-2A-7.7 as a guide, these applications should be deferred for up to five
years when another review of the data will be conducted to determine whether unappropriated
water is available.
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POTENTIAL FOR UNLAWFUL IMPAIRMENT OF EXISTING WATER RIGHTS:

The nearest well authorized by a water right/permit to Deferred Application No. 8763-3 is Water
Permit No. 8594-3 (Water Rights, 2026d). However, the approval of Water Permit No. 8594A-3
moves the diversion point further away (Water Rights, 2026d). The next nearest appropriative
wells are approximately 1.3 miles east and authorized by Water Right No. 6662-3 for Vannorsdel's
Inc (Water Rights, 2026d). The nearest domestic well on file with the Water Rights Program to
the well this application proposes to use is located approximately 0.6 miles east of the applicant’s
proposed well site (Water Rights, 2026e). The locations of domestic wells are based on the location
provided by the well driller on the water well completion report. The locations as filed with the
Water Rights Program are not exact locations. It is possible there are other domestic use UVM:W
aquifer wells in the area of the applicant’s proposed well site that are not on file with the Water
Rights Program.

The nearest appropriative well to the proposed well site for Deferred Application No. 8797-3 is
approximately 0.7 miles north and authorized by Water Right No. 7588-3 for Paul Peterson (Water
Rights, 2026d). The nearest domestic well on file with the Water Rights Program to the well this
application proposes to use is located approximately 0.4 miles west of the applicant’s proposed
well site (Water Rights, 2026e). The locations of domestic wells are based on the location provided
by the well driller on the water well completion report. The locations as filed with the Water Rights
Program are not exact locations. It is possible there are other domestic use UVM:W aquifer wells
in the area of the applicant’s proposed well site that are not on file with the Water Rights Program.

Deferred Application No. 8817-3 proposes to use the well authorized by Water Permit No. 8594A-
3 held by the applicant Merlin Vannorsdel (Water Rights, 2026d). The next nearest appropriative
wells are approximately 0.5 miles south and authorized by Water Right No. 6662-3 for
Vannorsdel's Inc (Water Rights, 2026d). The nearest domestic well on file with the Water Rights
Program to the well this application proposes to use is located approximately 0.3 miles southwest
of the applicant’s proposed well site (Water Rights, 2026¢). The locations of domestic wells are
based on the location provided by the well driller on the water well completion report. The
locations as filed with the Water Rights Program are not exact locations. It is possible there are
other domestic use UVM:W aquifer wells in the area of the applicant’s proposed well site that are
not on file with the Water Rights Program.

The UVM:W aquifer is under confined conditions at all three deferred application’s proposed well
sites (Water Rights, 2026e). Since the aquifer is confined. drawdown can extend some distance
from a well. However, the exact drawdown behavior cannot be determined without an aquifer
performance test. The Water Management Board recognizes that putting water to beneficial use
requires a certain amount of drawdown to occur. The Board has promulgated rules to allow water
to be placed to maximum beneficial use without the necessity of maintaining artesian head pressure
for domestic use. The Water Management Board defined an “adversely impacted domestic well™
in ARSD 74:02:04:20(7) as:

“A well in which the pump intake was set at least 20 feet below the top of the

aquifer at the time of construction or, if the aquifer is less than 20 feet thick, is as
near to the bottom of the aquifer as is practical and the water level of the aquifer
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has declined to a level that the pump will no longer deliver sufticient water for the
well owner’s needs.”

The Water Management Board considered the delivery of water by artesian head pressure versus
maximum beneficial use during the issuance of Water Right No. 2313-2 for Coca-Cola Bottling
Company of the Black Hills (Water Rights, 1995). The Board adopted the Findings of Fact and
Conclusions of Law that noted the reservation of artesian head pressure for delivery of water would
be inconsistent with SDCL 46-1-4 which states, “general welfare requires that the water resources
of the state be put to beneficial use to the fullest extent of which they are capable...” (Water Rights,
1995). Furthermore, the Water Management Board found if increased cost or decreased production
as a result of impacts on artesian head pressure by legitimate users is to be considered as an
unlawful impairment, it would also conflict with SDCL 46-1-4 (Water Rights, 1995). Observation
well TU-77S is located within approximately 1.5 miles of four water rights/permits with high
capacity, greater than 0.2 cfs. wells. Observation well TU-77S, hydrograph shown in Figures 3
and 4. is 146 feet deep with a depth to top of aquifer of 112 feet but a smaller gravel section from
56 to 61 feet below grade (SDGS, 2026: Water Rights, 2026c). The static water level measured in
the well ranges from 7 to 47 feet below ground surface. That means at the lowest recorded water
level, there was still approximately 65 feet of artesian head pressure above the top of the aquifer.

A review of the Turner County complaint file showed one complaint filed regarding potential well
interference from wells completed into the UVM: W aquifer (Water Rights, 2026a). In July 2022,
a well owner with a well located in Sec. 6-T97N-R53W, approximately 2.2 miles south of the well
site for Application No. 8797-3, which is the nearest deferred application, and 1.4 miles south of
observation well TU-778, stated the well was not pumping water for his cattle. No well completion
report was found for the well; however, it was reported as 7 to 15 years old so a well completion
report should have been filed. The well owner believed the well to be 160 feet deep with a pump
setting of 60 feet. The well owner stated the well had pumped all winter and spring but had ceased
pumping in the past 2-3 weeks. Review of the hydrograph for TU-77S showed the static water
level at that time was approximately 40 feet below grade and had a similar surface elevation as the
non-pumping well. The nearest appropriative pumping was under Water Permit No. 7633-3
approximately 1.3 miles northeast of the non-pumping well. The non-pumping well is located near
the mapped edge of the aquifer and possibly has greater than expected drawdown when pumping.
Based on the available information, it was determined the non-pumping well was not unlawfully
impaired by appropriative pumping in the area.

There was a notable decline of artesian head pressure in both TU-77S and TU-77T, the water levels
have somewhat stabilized since 2023 without dewatering of the actual aquifer material at those
locations. However. some existing well owners may need to lower pumps depending on the
specific characteristics of the UVM:W aquifer at their location to ensure their pump is at least 20
feet below the top of the saturated aquifer. When considering the statutes (SDCL 46-1-4 and 46-
6-6.1). rule (ARSD 74:02:04:20(7)). and the lack of substantiated well interference complaints in
the area of these applications from the UVM:W aquifer, there is a reasonable probability that any
drawdown created by development of these diversions is not expected to cause an unlawful
impairment on existing water rights/permits with adequate wells or adequate domestic wells on an
individual basis of drawdown caused by pumping under any one of the individual deferred
applications.
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However. the overall lowering of the water level in the aquifer, particularly if it gets into
dewatering of the saturated aquifer material, which could be caused by over appropriation due to
average annual withdrawals exceeding average annual recharge could be considered an unlawful
impairment. When considering the observation well data and the hydrologic budget. approval of
all three deferred applications may cause further lowering of water levels in the observation wells.
This concern means approval of these deferred applications could eventually cause unlawful
impairment if withdrawals from the aquifer exceed recharge. Furthermore. there is insufficient
observation well data for TU-77ZR and several permits have yet to be developed. Therefore, the
potential for unlawful impairment supports the continued deferral of these applications as shown
by the observation well water level and hydrologic budget data.

CONCLUSIONS:

1. Water Permit Application Nos. 8763-3, 8797-3, and 8817-3 all propose to appropriate
water from the Upper Vermillion Missouri: West aquifer. Water Permit Application Nos.
8763-3 and 8797-3 were deferred for up to two years at the March 2024 Water Management
Board meeting and Permit Application No. 8817-3 was deferred for up to two years at the
May 2024 Water Management Board meeting. Based on a sudden drop in observation well
water levels. it was determined that unappropriated water may not be available for these
applications (Mathiowetz, 2023a and 2023b). The Chief Engineer recommended deferral
for up to two years to monitor observation well water levels and allow more recently
permitted systems to develop and place water to beneficial use. Furthermore, the DANR-
Geological Survey had been contacted to conduct a study of the Upper Vermillion
Missouri: West aquifer to assist with delineating the aquifer beyond what had been done
previously (Buhler, 2014: Holmes and Filipovic. 2015).

2

Water Permit Application No. 8763-3 proposes to appropriate up to 480 acre-feet of water
annually (ac-ft/yr) at a maximum instantaneous diversion rate of 1.11 cfs from one well
(approximately 270 feet deep) to be completed into the Upper Vermillion Missouri: West
(UVM:W) aquifer. The well is to be located in the SW Vi SE %4 Section 20-T97N-R53W
for commercial use in a dairy operation located in the E /2 SW Y Section 24-T97N-R54W.
The proposed well location is approximately 3 miles northwest of Viborg, SD in Turner
County.

Water Permit Application No. 8797-3 proposes to irrigate 65 acres at a maximum
instantaneous diversion rate of 1.78 cfs from one well (approximately 222 feet deep) to be
completed into the Upper Vermillion Missouri: West aquifer and located in the SW Y4 NW
Vs Section 30 with the land to be irrigated located in the NW %4 Section 30; all in T98N-
R53W in Turner County. The applicant is requesting a diversion rate greater than the
statutory limit of 1 cfs per 70 acres. The site is located approximately four miles west of
Hurley, SD.

(¥ )

4. Water Permit Application No. 8817-3 proposes to add 91 acres to the irrigated area
authorized by Water Permit No. 8594A-3. Water Permit No. 8594A-3 amends Water
Permit No. 8594-3 to change the location of the diversion point and acres to be irrigated.
Water Permit No. 8594-3 authorizes a maximum instantaneous diversion rate of 2.22 cfs
from one well in the NE ¥ Section 29 to be completed into the Upper Vermillion Missouri:
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West aquifer for the irrigation of 156 acres located in the NE % Section 29; all in T97N-
R53W. Water Permit No. 8594A-3 changed the location of the well, still to be completed
into the Upper Vermillion Missouri: West aquifer (approximately 214 feet deep), to the E
4 quarter corner of Section 21 for the irrigation of 156 acres located in the E 2 Section 21:
all in T97N-R53W. Water Permit Application No. 8817-3 proposes to irrigate an additional
91 acres in the E % Section 21 with no increase in the maximum instantaneous diversion
rate from the well to be located near the E ¥ quarter corner of Section 21: all in T97N-
R53W.

5. The observation well water level data shows there may not be unappropriated water for
these deferred applications (8763-3, 8797-3, and 8817-3). The water level data is supported
by the hydrologic budget data.

6. On an individual basis, development of any one of these deferred applications (8763-3,
8797-3. and 8817-3) is not expected to create an unlawful impairment for existing water
rights/permits with adequate wells or adequate domestic wells in the area of the specific
deferred application. However, development of the remaining undeveloped permits and
these three deferred applications may exacerbate the lowering of water levels as shown in
the observation well data leading to a potential unlawful impairment.

7. Deferred Application Nos. 8763-3, 8797-3. and 8817-3 should remain in deferred status.

8. While not yet pertinent to this aquifer, using SDCL 46-2A-7 through 46-2A-7.7 as a
guide, Deferred Application Nos. 8763-3, 8797-3, and 8817-3 should be deferred for up
to five years when another review of the hydrologic budget and observation well water
level data can be conducted to determine whether unappropriated water is available.

Adam Mathiowetz, PE
Acting Chief Engineer
SD DANR-Water Rights Program
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DEPARTMENT of AGRICULTURE
and NATURAL RESOURCES

JOE FOSS BUILDING

523 E. CAPITOL AVE

PIERRE SD 57501-3182

danr.sd.gov

RECOMMENDATION OF CHIEF ENGINEER FOR WATER PERMIT
APPLICATION NO. 8817-3, Merlin Vannorsdel

Pursuant to SDCL 46-2A-2, the following is the recommendation of the Chief Engineer,
Water Rights Program, Department of Agriculture and Natural Resources concerning
Water Permit Application No. 8817-3, Merlin Vannorsdel, 28888 455th Avenue. Viborg
SD 57070.

The Chief Engineer is recommending DEFERRAL of Application No. 8817-3 for up to
five (5) years to allow for additional monitoring of water levels in observation wells
completed into the Upper Vermillion Missouri: West aquifer. Deferral is necessary to
allow time for recently issued permits to be fully developed to establish water level trends
in the aquifer. Observation wells in this area have shown sharp decline in water levels in
recent years followed by the start of water level stabilization. In addition, since there are
several water permits from this aquifer that have not been fully developed, the effects of
this potential pumping on water levels in the aquifer cannot be determined.

After five years, the Board will reconsider the application based on any additional data
provided by the applicant and measured water levels in area observation wells. The
applicant may request the application be brought before the Board prior to expiration of
the five-year deferral period if they can show unappropriated water is available and the
proposed diversion can be developed without unlawful impairment of existing domestic
water uses and water rights. The burden of proof is on the applicant to show the criteria
for issuance of a water permit are met.

At the Water Management Board hearing scheduled on this matter, 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. If you intend to oppose
this DEFERRAL recommendation, the notice of hearing will provide details on filing a
petition in opposition to the Chief Engineer’s recommendation.

See report on application for additional information.

din Tz

Adam Mathiowetz, PE
Acting Chief Engineer
April 14, 2026



DEPARTMENT of AGRICULTURE

and NATURAL RESOURCES
JOE FOSS BUILDING

523 E. CAPITOL AVE

PIERRE SD 57501-3182

danr.sd.gov
April 16, 2026
NOTICE OF HEARING
TO: Merlin Vannorsdel Emily Greco, Assistant Attorney General
28888 455™ Ave 1302 East Highway 14, Suite 1
Viborg SD 57070 Pierre SD 57501

FROM: Amanda Dewell, Permitting Administratet
SD DANR, Water Rights Program FD&D
SUBJECT: Reconsideration of Water Permit Application No. 8817-3, Merlin Vannorsdel

At the Water Management Board hearing conducted on March 6, 2024, the Board followed the Chief
Engineer’s recommendation that Application No. 8817-3 be deferred for up to two years. The purpose of
the deferral action was to allow for additional monitoring of water levels in observation wells completed
into the Upper Vermillion Missouri: West Aquifer, due to recent sharp declines in water levels, as well
as time for recently issued water permits to fully develop.

Application No. 8817-3 was recently reviewed, and a new report and recommendation, dated April 14,
2026, are enclosed. The acting Chief Engineer is recommending continued DEFERRAL forupto 5
years to allow for complete development of recently issued permits, as the potential effects of pumping
on water levels in the aquifer cannot be reasonably determined at this time. If you intend to oppose the
recommendation, a petition in opposition must be filed by April 27, 2026. A petition form is enclosed
for you to use if you intend to oppose the recommendation. If you choose not to oppose the
recommendation, no petition is necessary.

The Water Management Board will conduct a hearing to reconsider deferred Application No. 8817-3 at
1:15 PM (Central Time), on Wednesday May 6, 2026, at the Floyd Matthew Training Center, Joe
Foss Building, 523 E Capitol Ave, Pierre SD 57501. The time is an estimate and may be delayed due to
prior items on the agenda. Pursuant to SDCL 46-2-9, 46-2-11, and 46-2A-4, the Board has legal
authority and jurisdiction to conduct this hearing. The hearing is an adversary proceeding, therefore the
applicant may appear pro-se or be represented by legal counsel in this administrative process. At the
time of reconsideration, the Board will have the authority to approve, approve with qualifications, defer,
or deny the application.

Applicable provisions of the public notices published in The New Era and Argus Leader on January 25,
2024, still apply.

Questions regarding the hearing process may be directed to Amanda Dewell, Permitting Administrator,
Water Rights Program, at Amanda.Dewell@state.sd.us or (605) 773-3352.

enclosures
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CERTIFICATION

The undersigned hereby certifies under the penalty of perjury that I have personally deposited a true and
correct NOTICE OF HEARING dated April 16, 2026, report, recommendation, and applicant’s petition
form, into the United States Mail in Pierre, South Dakota, first class postage prepaid to the following
applicants on April 16, 2026

Merlin Vannorsdel
28888 455" Ave
Viborg SD 57070

B&K Dairy Farms LLC
45144 289™ St
Viborg SD 57070

Donald Benson
45067 284" St
Hurley SD 57036

Also mailed inter-office to:

Emily Greco, Assistant Attorney General
way 14, Suite 1

" Alycé McGhee
Senior Secretary-Water Rights

STATE OF SOUTH DAKOTA )
) SS
COUNTY OF HUGHES )
Sworn to, before me, this )\9*\& day of Q_]P\r—. L .20 QLQ
7
7 =

Rachel Rodriguez Notary Public
My Commission expires May 16, 2029




RECEIVED

APR 30 2026 DEPARTMENT of AGRICULTURE
EFICE OF and NATURAL RESOURCES
OWA?’ER JOE FOSS BUILDING

523 E. CAPITOL AVE
PIERRE SD 57501-3182
danr.sd.gov

Applicant’s Petition

Opposing Chief Engineer’s Recommendation on Water Permit Application

According to South Dakota Codified Law sections 46-2A-3, 46-2A-4(6) and 46-2A-23, the applicant needs to
file a petition if opposing the Chief Engineer's recommended action on the applicant's water permit application.

Application No. £F/ il 3 Name of Applicant M{///? aaﬂﬁo/&fe,/ //io# /&/7/)0/’&{&['

The Application No. can be found in the public notice mailed to you or at https{/danr.sd.gov/public.

Filing Deadlines. If you are opposing a recommendation by the Chief Engineer to DENY your application, you need to
submit this completed petition opposing the recommendation within twenty days of the date the recommendation was
mailed to you. If you are opposing any other recommendation, this petition needs to be submitted no later than the
deadline date provided in the public notice. The mailing address is provided above and should be sent to “Attention -
Water Rights Program” or personally served upon Water Rights.

List the reasons for opposing the Chief Engineer’s recommendation on this application:
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APR 30 2026

OFFICE OF
Applicant’s Name WRTER

Application No.

Any additional reasons for opposing the Chief Engineer’s recommendation on this application:
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RECEIVED

APR 3 0 2026

Application No. 8817-3  Name of Applicant Merlin Vannorsdel _OFFICE OF
"WATER

Reason for opposing the Chief Engineer’s recommendation
The original well permit No. 8594-3 approved on June 1 2022 was never developed. Recently we have
asked to relocate permit site and were approved in doing so with permit application No. 8594A-3. The
permit was to irrigate 156 acres using a traditional pivot system pumping 800 gpm. We will not be using
a traditional pivot system as we have purchased what is called a 360 Rain Machine which is an
autonomous irrigation system. The 360 Rain follows the rows and applies a band of water directly at the
base of the plant making better use of the water applied. This has caught the attention of other states
and grant money is being offered because of the water saving | have been told.

Example of water savings are as follow:
Traditional pivot system: (156 acres approved for)

-Putting on .60 of water at 800 gpm (800 gpm which is what we were requesting in original
permit)

-typical 4 days to make a circle

-1440hrs in a day X 800gpm = 1,152,000 gallons per day X 4 days = 4,608,000 gallons

360 Rain Machine: (156 acres approved asking to approve 91 more)

-Putting on .30 of water at 200gpm

- remember .30 from 360 Rain is the same as .60 from a tradntnonal pivot because it is directly
applied at base of plant in a 15 inch band

-At 200 gpm 360 Rain can provide 70.85inches-acre per week

-70.85/247 acres (156 plus 91 denied) = .29 inch

-So if 360 Rain runs for 7 days at 200 gpm would be 1440 minutes in a day X 200 gpm = 288,000
gallons per day times 7 days = 2,016,000 gallons

Summary:

Traditional pivot usage would be 4,608,000 gallons used (156aces)

360 Rain Machine 2,016,000 gallons used (156 plus 91denied = 247total)

We will be using significantly less water on the 247 acres than we would be on the 156 acres

We strongly ask for your reconsideration to this denial for the significantly less amount of water being
used.

We have included an information sheet on the 360 Rain machine as well.

Contact is Scott Vannorsdel cell 605-310-8610 email scottvannorsdel@yahoo.com

Thanks for your consideration.
Merlin Vannorsdel



DEPARTMENT of AGRICULTURE

and NATURAL RESOURCES
JOE FOSS BUILDING

523 E. CAPITOL AVE

PIERRE SD 57501-3182

danr.sd.gov
May 12, 2026
NOTICE OF ENTRY OF ORDER
TO: Merlin Vannorsdel Emily Greco, Assistant Attorney General
¢/o Scott Vannorsdel Legal Counsel for Chief Engineer
28888 455™ Ave 1302 East Highway 14, Suite 1
Viborg SD 57070 Pierre SD 57501
David McVey

Legal Counsel for Water Management Board
1302 East Highway 14, Suite 1
Pierre SD 57501

FROM: Amanda Dewell, Permitting Administrator ' ! : ’.
SD DANR — Water Rights Program
SUBJECT:  Continued Deferral of Application No. 8817-3, Merlin Vannorsdel

Notice is given that on May 7, 2026, the South Dakota Water Management Board deferred Water
Permit Application No. 8817-3, for up to two additional years. The two-year deferral is to allow
for additional data collection and monitoring of water levels in observation wells completed into
the Upper Vermillion Missouri: West Aquifer, as well as time for more recently issued permits to
fully develop their corresponding water use systems. Additionally, there are two other previously
deferred applications, requesting appropriations from the same aquifer, that would be senior to
Application No. 8817-3.

After the two-year deferral period, the Board will reconsider Application No. 881 7-3, based on
additional data collection. observation well readings, and any additional information provided by
the applicant. The applicant may request that the application be brought back before the Board
for reconsideration, prior to the expiration of the two-year deferral period; however, regardless of
when Application No. 8817-3 is next reviewed, it remains the applicant’s responsibility to show
that unappropriated water is available and that the proposed diversion can be developed without
unlawful impairment to existing domestic water users and senior water rights.

Decisions of the Board may be appealed to Circuit Court and State Supreme Court, as provided
by law.



CERTIFICATION

The undersigned hereby certifies under the penalty of perjury that I have personally deposited a true and
correct NOTICE OF ENTRY OF ORDER dated May 12, 2026, into the United States Mail in Pierre,
South Dakota, first class postage prepaid to the following on May 12, 2026.

Merlin Vannorsdel
¢/o Scott Vannorsdel
28888 455" Ave
Viborg SD 57070

Also sent inter-office to:

David McVey
1302 East Highway 14, Suite 1
Pierre SD 57501

Emily Greco
1302 East Highway 14, Suite 1
Pierreg-$D 57501

Alyce McGhee
Senior Secretary-Water Rights

STATE OF SOUTH DAKOTA )
) SS
COUNTY OF HUGHES )
Sworn to, before me, this I'&T‘* day of M OUN ,20 .
- 7 0
—7 S /

Rachel Rodriguez Nofary Pu{ﬂ{
My Commission expires May 16, 2029
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