?g Planning and Zoning Commission Regular
JO LA, ) ] Meeting Aggenda
DEAH}YOOD
om= Wednesday, February 15, 2023 at 4:00 PM
City Hall, 102 Sherman Street, Deadwood, SD 57732
Call to Order
Roll Call

Approval of Minutes

a. Approval of February 1, 2023 Minutes

4. Sign Review Commission

a. 628 Main Street (Fairmont Hotel) - Scott O'Hare - Install Three New Signs

Action Required:
a. Approval/Denial by Sign Review Commission

5. Planning and Zoning Commission

a. Final Plat - Creating Lot Lines - Terry J. and Dawn L. Bahr - Near Deadwood Gulch
Campground

LOT 1 AND 2 OF THE SUBDIVISION OF TRACT E-1 BEING A PORTION OF HILLSIDE
PLACER M.S. 749 LOCATED IN THE SEYa OF SECTION 27, T5N, R3E, B.H.M., CITY
OF DEADWOOD, LAWRENCE COUNTY, SOUTH DAKOTA

Action Required:
a. Approval/Denial by Planning and Zoning Commission

6. Items from Citizens not on Agenda
(Items considered but no action will be taken at this time.)

7. Items from Staff
a. Overview of Task 1 of the Deadwood Water Modeling Study
b.  Update on Parking Management Plan

8. Adjournment

Planning and Zoning Commission meetings are not availlable by Zoom unless requested.
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Planning and Zoning Commission Regular
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> %ﬁ%& Meeting Minutes
e Wednesday, February 01, 2023 at 4:00 PM

City Hall, 102 Sherman Street, Deadwood, SD 57732

1. Call to Order

The meeting of the Deadwood Planning and Zoning Commission was called to order by
Chairman Martinisko on Wednesday, February 1, 2023, at 4:00 p.m. in the Deadwood
City Hall Meeting Room, located at 102 Sherman Street, Deadwood, SD 57732.

2. Roll Call

PRESENT

Commissioner (Chair) John Martinisko
Commissioner (Vice-Chair) Josh Keehn
Commissioner (Secretary) Dave Bruce
Commissioner Charles Eagleson
Commissioner Ken Owens

Michael Johnson, City Commissioner

STAFF PRESENT

Kevin Kuchenbecker, Planning, Zoning and Historic Preservation Officer
Trent Mohr, Building Inspector

Cindy Schneringer, Administrative Assistant

3. Approval of Minutes
a. Approval of January 18, 2023 Minutes

It was moved by by Commissioner Keehn and seconded by Commissioner
Eagleson to approve the January 18, 2023 minutes. Voting Yea:
Martinisko, Keehn, Bruce, Eagleson, Owens

4. Sign Review Commission

a. 715 Main Street (Masonic Center) - Bill Rectenwald - Install Projecting Sign in Place
of Existing Sign and Install New Projecting Sign Above Door

Mr. Mohr stated this is for Deadwood Tobacco. They have moved from the
basement of the Fairmont to the first floor of the Masonic Center. They have two
projecting signs at the Fairmont. The permit application is to move those two signs
to the Masonic Center building. One would be on the Main Street entrance in place
of the current Masonic Temple sign. The other would be above the Pine Street
door. There was a variance granted in 2014 for the Main Street sign. The same
variance would be required for this sign as well. Other than that point, the signs are
compliant with the ordinance.

It was moved by Commissioner Keehn and seconded by Commissioner
Bruce to approve the sign permit for 715 Main Street to install projecting
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sign in place of existing sign and install new projecting sign above
door. Voting Yea: Martinisko, Keehn, Bruce, Eagleson, Owens

Items from Citizens not on Agenda
(Items considered but no action will be taken at this time.)

Items from Staff

Chairman Martinisko welcomed Michael Johnson as the new City Commissioner for the
Planning and Zoning Commission.

a. Report from Deadwood Day at the Capitol and the 2023 Legislative Session

Mr. Kuchenbecker and Commissioner Eagleson provided an update on their trip to
Pierre for Deadwood Day at the Capitol and the 2023 Legislative Session.

b.  Update on Short-Term Rental Task Force Meeting

Mr. Kuchenbecker and Commissioner Bruce provided updates from the Short-Term
Rental Task Force meeting held on January 26, 2023.

c. Update on New Development Activity

Mr. Kuchenbecker provided updates on Stage Run, Boot Hill, The Ridge and the
Trails Meeting. He praised and recognized the new department heads efforts as
part of the overall team along with our Commissions and the outstanding staff. He
also welcomed Ken Owens to the P&Z Commission.

Adjournment

It was moved by Commissioner Owens and seconded by Commissioner
Eagleson to adjourn the Planning and Zoning Commission meeting. Voting
Yea: Martinisko, Keehn, Bruce, Eagleson, Owens

There being no further business, the Planning and Zoning Commission adjourned at 4:23
p.m.

ATTEST:

Chairman, Planning & Zoning Commission Secretary, Planning & Zoning Commission
Cindy Schneringer, Planning & Zoning Office/Recording Secretary
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SIGN PERMIT STAFF REPORT

Sign Review Commission
February 15, 2023

Applicant: Scott O’'Hare
Address: PO Box 467, Deadwood, SD 57732
Site Address of Proposed Signage: 628 Main Street (Fairmont Hotel)

Computation of Sign Area

Building Frontage: 122 Feet

Total Available Signage: 244 Square Feet

Existing Signage: One valance - Fairmont (N/A - size not counted against total allowed)

Remaining Available Signage Area: 244 Square Feet

Proposed Sign Project:  Sign “A” wall sign (9 Square Feet) on stairwell railing - Main Street
Sign “B” projecting sign (15 Square Feet) on Main Street side
Sign “C” wall sign (9 Square Feet) on Wall Street side

Proposed Building Materials: Wood and metal (see attached renderings)

Proposed Lighting of the Signs: None

Location of Proposed Sign: Please see attached photographs

Discussion

The sign permit application in review is proposed at a location inside the locally-designated
historic district which is regulated by chapter 15.32.300 of the sign ordinance. The current
signage at the subject property is compliant with the sign ordinance. The sign proposed in the
current application is regulated by 15.32.090 of the Sign Ordinance, reference below.

A.  Before any sign can be erected or altered in any way, a valid permit must be issued. Any
further alteration of the sign shall require an amendment of the existing permit or the
issuance of a new permit. Such changes, as well as original permits, shall be issued
pursuant to review by the sign review commission. It is unlawful to display, construct, erect,
locate or alter any sign without first obtaining a sign permit for such sign.

The applicant wishes to install the proposed signs to advertise a bar that will be in the
basement of the Fairmont Hotel. This is the former location of Deadwood Tobacco Company.
Deadwood Tobacco Company had signs in these same locations. One difference will be on the
Wall Street side where there was a projecting sign a wall sign is proposed. The applicant made
this change so the sightline to the stop sign would not be blocked.

The proposed signs and their locations are compliant with the sign ordinance.

Staff Report
Page |1
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Variances

The sign permit application in review as proposed requires no variances from the sign
ordinance. Signage variances may be obtained if the sign review commission is able to find
“special circumstances or conditions such as the existence of buildings, topography, vegetation,
sign structures, distance or other matters on adjacent lots or within the adjacent public right-of-
way that would substantially restrict the effectiveness of the sign in question and such special
circumstances or conditions are peculiar to the business or enterprise to which the applicant
desires to draw attention and do not apply generally to all businesses or enterprises in the area.”
However, it is the responsibility of the applicant to provide adequate evidence of such special
circumstances or conditions.

Sign Review Commission Action

Motion to approve permits for three new signs at 628 Main Street
OR

Motion to deny proposed sign permit application as submitted.

Staff Report
Page |2
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OFFICE OF ,QJ/@ 1876 % Kevin Kuchenbecker

PLANNING, ZONING AND Planning, Zoning and Historic

HISTORIC PRESERVATION ADWO Preservation Officer
108 Sherman Street Telephone (605) 578-2082

Deadwood, SD 57732 PLANNING kevin@cityofdeadwood.com
Ang Fax (605) 722-0786
ZONING

STAFF REPORT
PLANNING AND ZONING
FEBRUARY 15, 2023 MEETING

APPLICANT: TerryJ. and Dawn L. Bahr
PURPOSE: Dividing existing property into two lots
GENERAL LOCATION: Near Deadwood Gulch Campground

LEGAL DESCRIPTION: LOT 1 AND 2 OF THE SUBDIVISION OF TRACT E-1 BEING A
PORTION OF HILLSIDE PLACER M.S. 749 LOCATED IN THE SE¥: OF SECTION 27, T5N,
R3E, B.H.M., CITY OF DEADWOOD, LAWRENCE COUNTY, SOUTH DAKOTA

FILE STATUS: All legal obligations have been completed.

ZONE: CH — Commercial Highway District

STAFF FINDINGS:

Surrounding Zoning: Surrounding Land Uses:

North: CH — Commercial Highway Hotel/Motel/Convention Center
South: PF — Park Forest Bureau of Land Management
East: CH — Commercial Highway Campground

West: CH — Commercial Highway Motel/Apartments

SUMMARY OF REQUEST

The Final Plat of Lot 1 and Lot 2 of Tract E-1 has been submitted to take Tract E-1 into the two
adjacent properties. The property is located adjacent to CIiff Street near Deadwood Gulch
Campground Tract.

10
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Lot 1 and Lot 2 of Tract E-1
Terry J. and Dawn L. Bahr
February 15, 2023

wmn

©oN R

FACTUAL INFORMATION
1. The property is currently zoned CH — Commercial Highway District

2. Lot 1 is comprised of 0.977 Acres+
Lot 2 is comprised of 16.789 Acres+

3. The property is not located within a flood zone or flood hazard zone.

4. Public facilities are available to serve the property.

STAFF DISCUSSION

M.S. 749 Tract E-1 was created as part of Plat 2014-04613. This plat application under
consideration further subdivides Tract E-1 into Lot 1 and Lot 2 with the intention of being two
separate properties.

The North Arrow is shown on the plat with a direct reference to the coordinate
mapping system.

Land is identified with a new legal description for the transfer of the land.

Surveyor’s Certificate is shown with the name of the surveyor and his registered land
surveyor number.

A date is shown on the plat and serves to “fix in time” the data represented on the plat.
The street bounding the lot is shown and named.

All certifications are indicated and correct on the plat.

Dimensions, angles, and bearings are shown along the lot lines.

Scale of the plat is shown and accompanied with a bar scale.

Area’s taken out of the mineral survey and remaining acreage is indicated on the
plat.

ACTION REQUIRED:

1. Approval / denial by Deadwood Planning and Zoning Commission.

11




PLAT OF LOTS 1 AND 2
OF THE SUBDIVISION OF TRACT E-1{

BEING A PORTION OF HILLSIDE PLACER M.S. 749
LOCATED IN THE SEY4; OF SECTION 27, T5N, R3E, B.H.M.
CITY OF DEADWOOD
LAWRENCE COUNTY, SOUTH DAKOTA

CLIFF STREET
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PLAT OF LOTS 1 AND 2
OF THE SUBDIVISION OF TRACT E~{
BEING A PORTION OF HILLSIDE PLACER M.S. 749

LOCATED IN THE SEY% OF SECTION 27, T5N, R3E, B.HM.

CITY OF DEADWO00D
LAWRENCE COUNTY, SOUTH DAKOTA

SURVEYOR’ S CERTIFICATE

VREM, 332A WEST M[N SYREEL LEAD, SOUTH DAKOTA, DO HEREBY CERTIFY THAT [ AM A REGISTERED LAND
SLRVEVN IN THE STATE OF SOUTH DAKOTA. AT THE REQUEST OF THE OWNER AND UNDER MY SIPERVXSIIIN, 1 _HAVE
CAUSED TO BE SURVEYED AND PLATTED Tl{ mm SHOUN AND DESCRIBED HEREDN. TO THE BEST OF MY KNOWLEDGE,
INFORMATION AND BELIEF, THE PROPERTY WAS SURVEYED IN GENERAL CONFORMANCE WITH THE LAWS DF THE STATE OF

SOUTH DAKOTA AND ACCEPTED METHODS AND PROCEDURES OF SURVEYING. DATED THIS____DAY OF. s 200

QVNER' S CERTIFICATE
STATE OF ARIZONA COUNTY OF MARICOPA

______________________________ DO HEREBY CERTIFY THAT [/WE ARE THE OVWNERS OF THE PROPERTY
SHOUN AND DESCRIBED HEREON, THAT WE D0 APPROVE THIS PLAT AS HEREON SHOWN AND THAT DEVELOPMENT OF
;gxs Pm" SHALL CONFORM TO ALL EXISTING APPLICABLE ZONING, SUBDIVISION, EROSION AND SEDIMENT CONTROL

OB o s i s s i ADDRESS!

OWNERY ADDRESS!

ACKNOWLEDGMENT OF DWNER
STATE OF ARIZDNA COUNTY DF MARICOPA
ON THIS -+ 20__, BEFORE ME THE UNDERSIGNED NOTARY PUBLIC, PERSONALLY

RTIFICATE.

NOTARY PUBLICK

CERTIFICATE OF COUNTY TREASURER
STATE OF SOUTH DAKOTA COUNTY OF LAWRENCE

I, LAWRENCE COUNTY TREASURER, DO HEREBY CERTIFY THAT_
ARE LIENS UPON THE HEREIN PLATTED PROPERTY HAVE BEEN PAID. DATED THIS,
LAVRENCE COUNTY TREASURER:

APPROVAL OF HIGNAY AUTHORITY

STATE OF SOUTH DAKDOTA COUNTY OF LAWRENCE

THE LOCATION OF D{ PROPOSED ACCESS ROADS ABUTTING THE COUNTY DR STATE HIGHVAY AS SIIIIN HEREDN, IS
HEREBY APPROVED. IY CHANGE IN THE PROPOSED ACCESS SHALL REQUIRE ADDITIDNAL APPROVAL.

HIGHVAY AUTHORITY)

OF THE CITY OF DEADVOOD PLANNING COMMISSION

APPROVAL
STATE OF SOUTH DAXOTA COUNTY OF LAVRENCE

APPROVAL OF THE CITY OF DEADWOOD BOARD OF COMMISSIONERS
STATE OF SOUTH DAKOTA COUNTY OF LAWRENCE

BE IT RES[LVED THAT THE CITY OF DEADVOOD BOARD OF COMMISSIONERS HAVING VIEVED THE VITHIN PLAT, DO HEREBY
APPROVE THE SAME FOR RECORDING IN THE OFFICE OF THE REGISTER OF DEEDS, LAWRENCE COUNTY, SDUTH DAKOTA,

DATED mxs DAY OF, [ —
ATTEST!

OFFICE OF THE COUNTY D[REEYR W EWN.IZA”[N
STATE DF SOUTH DAKDTA

1, LANRENCE COUNTY DXRECTW ﬂ' EMXZATICN, DO HEREBY CERTIFY THAT [ HAVE
RECEIVED A COPY OF THIS PLAT. DATED THIS____DAY OF. Y-
LAVRENCE COUNTY DIRECTOR OF EDUAL[ZATION

OFFICE OF THE REGISTER OF DEEDS
STATE OF SOUTH DAKQTA COUNTY OF LAWRENCE

FILED FOR RECORD THIS DAY OF ____ . __ ,20___,AT___O'CLOCK, ___. M., AND RECORDED IN DOC. ____________ -,

LAVRENCE COUNTY REGISTER OF DEEDS:

Propared By: Data: 12/26/2022

PONDEROSA LAND SURVEYS, L.L.C. Drawn By: L. D. Vrem
332.4‘:‘5;‘155.4[1;!7.3‘2‘::5‘5‘1' Project No.: | 22-491

(605) 722-3840 Dwg. No.: 22-491.dwg

PACE 2 OF 2
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CITY OF DEADWOOD -
WATER SYSTEM MODELING - TASK 1
TECHNICAL MEMORANDUM #1 (revised)

Prepared for:

Mr. Kevin Kuchenbecker
Interim Public Works Director
City of Deadwood

108 Sherman Street
Deadwood, SD 57732

| hereby certify that this plan, specification, or report was
prepared by me or under my direct supervision and that | am
a duly Registered Professional Engineer under the laws of

the State of South Dakota.
“‘|llll!l...

a“ Q‘Of ESS/, 04( “,

peevea,
Q . ‘.
& o' ®
<

Michael Towey, PE Date
Reg. No. 9254

Expiration Date: 8/31/2023

TDG Project Number: 21-042

e
5 CITY OF ),

JEADWO0

soUTﬂ DA.KOTA O

Towey Design Grounp, Twe.
4%5 Villa Drive, Suite #2
Box Elder, SD 5714

(p) @D5.600.375%
(e) mtoweyDtowevdesigngroup.com
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Currently the City of Deadwood (DWD) has approximately 800-900 users accessing the water system. The
city currently has a System Operations Manual (updated February 2010) to help guide the operation for
system maintenance and emergency situations. The overall operations and descriptions listed in this
manual are unchanged for many years.

Introduction

Existing Model Development

The active water source for this system is through the Lead-Deadwood Sanitary District. The system includes
6 reservoirs, 11 pressure reducing valve stations, 3 booster pump stations, and miles of various sized piping
and appurtenances to complete the network. The upper elevations within the network are at the Roosevelt
Tank (5129 +/-) and lower elevations are in Zone 6 (4395 +/-).

The pipe network used in the water model was based on the converted Deadwood GIS data. One booster
pump station is active in the model which is the Denver Street pumps that fills the Roosevelt Tank. There
are multiple PRVs throughout the water system which were all set to the individual characteristics as noted
in the operations manual and as measured in the field.

In order to develop an existing conditions model, each parcel was classified by the type of land use for that
lot. These uses included into single family residential, commercial, parks, industrial, and multi-family land.
Each lot was then given a water demand pattern that matched the land usage as determined by our review
of the existing water usage data provided by city staff.

Our analysis indicates the existing water system in Deadwood is adequate for the current demands.

Proposed Model Development

A proposed conditions model was then developed to identify the effects that all of the recently proposed
developments will have on the current city water system. Currently, there are 4 developments, all at various
stages of fruition, that were considered in our proposed water model. These include:

e Stage Run (160 dwelling units);

e Boot Hill (298 dwelling units);

e The Ridge (264 dwelling units);

e Shirttail Gulch (existing subdivision with 28 dwelling units).

Our first option was to consider full-buildout conditions. At full buildout, including full development of
the proposed subdivisions, the Deadwood water system becomes inadequate for the additional
demands. The biggest failing point of the system is with the Denver Street booster pump stations and the
storage capacity in the Roosevelt tank.

Growth in Deadwood appears to continue on the horizon. Therefore, we then created an alternate water
model to estimate how much development could occur without overtaxing the current water system.
Proposed conditions parameters used in the new water model were based on development criteria as listed

Towey DESIGN GROUP, INC.
475 Villa Drive, Suite #3 | Box Elder, SD 57719
605.600.3758 | mtowey@toweydesigngroup.com
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in Section 3 of the Rapid City Infrastructure Design Criteria Manual (IDCM). Please note, the IDCM uses very
conservative estimates as compared to the city’s existing demands.

The results of our alternate model showed that significant improvements were needed after the
addition of 100 new single family dwelling units. At this time, pump run time in the average day model
appears within reason, runtime during peak flow times exceed normal standards and manufacturers
recommendations. The use of 100 new residential buildings can be further expanded based on land use as
described in our Technical Memorandum #1.

Recommendations

Effective November 30, 2022, it is our recommendation that the recommended amount of additional
single family equivalent taps is estimated to be 100 connections until further evaluation can be
completed. Our recommendation is based on excessive use of your pumps and other minor strains in the
system. This is based on the Rapid City IDCM peak day water use per dwelling unit criteria. As each new
connection is made, the water and pump usage should be monitored to confirm the modeling estimates.

It is recommended the city start developing a plan and funding source immediately for future improvements
to the water system. Future improvements and recommendations are forthcoming from our firm.

Executive Summary
Deadwood Water Model
Page |2 of 2
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Date: November 30, 2022

To: Mr. Kevin Kuchenbecker, Interim Public Works Director
City of Deadwood
108 Sherman Street
Deadwood, SD 57732

Engineer: Mr. Michael Towey, PE
Towey Design Group, Inc.
475 Villa Drive, Suite #3
Box Elder, SD 57719

RE: Deadwood Water System Modeling — Task 1
Technical Memorandum #1

Thank you for the opportunity to allow TDG to work with the city on the very important project. Forward
thinking of the city’s utility needs as the city continues to grow is a huge benefit to the municipality. We
believe this memorandum will address all project requirements as listed in our proposal dated 8.31.2022
and we look forward to taking the next step in this process. Vacation rentals will be discussed in Phase 2.

This memorandum will describe the data and assumptions used to help create the existing and proposed
conditions water models and further presents the initial results of our proposed conditions water model for
the City of Deadwood.

INTRODUCTION

Currently the City of Deadwood (DWD) has approximately 800-900 users accessing the water system.
Deadwood currently has a slightly outdated system operations manual (updated February 2010) to help
guide the operation for system maintenance and emergency situations. The overall operations and
descriptions listed in this manual are unchanged. Slight differences in pressure reducing valve (PRV) settings
and active PRV's have changed over the 12 years of operation, but in general the system has remained the
same. A general overview of the entire system is shown on Exhibit A.

The active water source is from the Lead-Deadwood Sanitary District Well #1. The system includes 6
reservoirs, 11 pressure reducing valve stations, 1 booster pump station, and miles of various sized piping
and appurtenances to complete the network. The upper elevations within the network are at the Roosevelt
Tank (5129 +/-) and lower elevations are in Zone 6 (4395 +/-). A copy of the current City Pressure Zone
Map is included as Exhibit B.

PROVIDED/ACQUIRED DATA FOR THE MODEL

Deadwood GIS Water Mains

City staff provided TDG with all their GIS data concerning the water system in Deadwood. Deadwood has
GIS information on all existing pipes within the water system. The information includes an Object ID

Towey Design Group, Inc.
475 Villa Drive, Suite #3 | Box Elder, SD 57719
605.600.3758 | mtowey@toweydesigngroup.com
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(number), size of pipe, and shape length, as well as if it is classified as a main line or a service line or if it is
a fire hydrant lead.

Elevation Data

Water modeling efforts requires data for 2 main features, links (or pipes) and nodes (services, fire hydrant,
or general demand). The GIS information provided necessary information for all the links (pipe, pipe sizes,
etc). Nodes require elevation and an estimated water demand at each node. Elevation data was acquired
through the United States Geological Survey (USGS) website. The website has 0.5 - 1-meter lidar available
for download for most areas located within the United States. The data set used for determining node
elevations is OPR_SD_HY17_NRCS_Lidar_FURGO_2017. The project horizontal and vertical datum is set for
NADB83 South Dakota North State Plane and NAVD88 (SD83-NF).

PROGRAMS USED

QGIS 3.26.3

QGIS was used to help convert city GIS data from shapefiles to linework that could be inserted into AutoCAD
Civil 3D.

AutoCAD Civil 3D 2021

AutoCAD Civil 3D was used to organize the GIS data into EPANET. It was also used to set the node elevations
for the EPANET model. Civil 3D also was used to create the base map for the EPANET model.

EPANET 2.2

EPANET 2.2 is the program used to model the water system network in Deadwood. It is an opensource
program that calculates the pressures and head elevations of nodes and tanks based while allowing inputs
from pressure reducing valves, pumps, and valves. EPANET is a great program for calculating pressures and
flows within a system.

DEADWOOD EXISTING MODEL OVERVIEW

The overview of the model assumes the user has enough knowledge of EPANET to at least complete the
tutorial of EPANET. The overview will start in the Browser window and describe some of the data and
assumptions used to help create the overall model. The Network Map (locations of pipes and nodes) were
imported into EPANET from AutoCAD Civil 3D. PRV's and Tanks must be "hand” inserted into the model as
only links and nodes can be inserted into EPANET.

For all elevation to psi conversions, the following conversion was used. 2.31 ft of head = 1 psi.

Junctions
AutoCAD converted junctions are labeled with a “n” prefix, no prefix indicates the node was manually placed.
During the AutoCAD conversion to EPANET, some of the pipes in the GIS data were not properly connected

Deadwood Water Model
City of Deadwood.
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therefore some of the pipe/links needed to be edited and reconnected to the proper nodes. This is the
reason some of the junction numbers are missing, it means an extra junction was added that should not
have been there and has since been deleted. Node elevations were gathered from the USGS/NRCS lidar
data covering the DWD, automatically imported from AutoCAD based off the lidar data.

Water Source

The program relies on a manually placed reservoir that then acts as the water source for the project inside
the model. The Lead/Deadwood Sanitary District Well #1 was used as the only water source for the project.
Based on discussions with city staff, this well produces much more water than is needed today. For
modeling purposes, we treated the well as an unlimited water source with no restrictions or limitations.
Future tasks should consider reviewing the water rights permit and verify allowable water usage within that
permit.

Reservoirs

The city has 6 tanks of various shapes, sizes, and elevations located within the city water system network.
Once input into the model, the nodes represent the real-life tank locations, conditions, and sizes. It should
be noted that based on various SCADA settings, the city only utilizes about 80% of their available capacity.

Table 1 shows the data inputs for all the existing tanks for the DWD.

Table 1: Tank ID and input data for the DWD

Tank Description Elevation Initial Level Minimum Maximum Diameter Sto.rage
ID (ft) (ft) Level (ft)  Level (ft) (ft) Capacity (gal)
2 Pluma Tank #2 4841.67 33 0 40 40 388,000
3 Pluma Tank #1 4841.67 33 0 40 30 208,000
15 McGovern Hill #2 4749.25 37 0 42 44 500,000
16 McGovern Hill #1 4749.25 37 0 42 40 400,000
24 Roosevelt Tank 5121.67 7* 0 16 60 340,000
51 Deadwood Hill 5095.00 13 0 19 70 550,000

*Note: Roosevelt Tank SCADA Level is set at 12-13" however, during the calibration and validation steps, it
was found that a level of 6-7' better fits within the system. The fire hydrant test results indicate
approximately 2-3 psi less from Roosevelt Tank. Depending on the time of day or status of the system
(such as refilling the reservoir), variations can be expected if the reservoir was not 100% full at time of
testing.

Pipes

AutoCAD converted links are labeled with a "p” prefix, no prefix indicates the link was manually placed.
Some pipes in the GIS data or AutoCAD conversion were not properly converted and some of the system
ended up being disconnected. Some pipe/ links needed to be edited to connect to the proper nodes. This
is the reason some of the link numbers are missing. Most manually placed links are to help model valves

Deadwood Water Model
City of Deadwood.
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to close and open to allow tanks and PRV's to function. The roughness for all pipes were assumed to have
a Hazen-Williams coefficient of 130.

Pumps

There are 6 total pumps in the model all located in the areas described in the operations manual. The
pumps on Denver Ave are active and very critical to the Zones 4, 5, 6, 7 and 8. All other pumps within the
DWD water system are either not in operation, are only used for emergencies, or are seasonal (Mt. Moriah
Cemetery). Only the Denver Avenue pumps are active while the model is running, if scenarios need to be
ran with pumps active, they are set up in the model to allow for such scenarios.

The pumps curves on Denver Avenue were calibrated based on total pump runtime from day to day as well
as total water used by Deadwood. More accurate pump curves can be found by timing the Roosevelt tank
fill times throughout the day.

Valves

The valves list in EPANET are only for special pressure valves, this model uses Pressure Reducing Valves and
General-Purpose Valves. Gate valves and control valves are incorporated into the link settings. Table 2

below shows the valve ID’s and their settings within the model.

Table 2: List of PRV’s in Water Model

Valve . Diameter Setting Incoming Outgoing  Elevation
ID Description (in) TyPe sy PSI(ps)  PSI(ps)  (f)
35 Pluma Tanks PRV 6 PRV 18 245 18 4852
40 Cutting Mine 12 PRV 50 NA NA 4743
58 Pluma PRV 12 PRV 72 108 72 4622
61 Main Street PRV 6 PRV 60 98 NA 4560
75 Lee Street PRV 12 PRV 75 109 75 4534
79 Dakota Street PRV 6 PRV 20 169 20 4740
90 Denver Street PRV 10 PRV 47 129 NA 4660
109 Crescent Street PRV 6 PRV 78 282 78 4476
118 Shop PRV 6 PRV 115 288 115 4464
120 East Main Street PRV 10 PRV 81 275 81 4471
41 Deadwood Tank PRV 4 PRV 72 245 NA 4540
139 Pluma Orifice 6 GPV 5% 245 NA 4841

*This uses a head loss curve that represents the orifice from the Lead/ Deadwood water source that requires
flow to reduce the pressure to acceptable levels. The orifice plate is located just downstream from the Lead/
Deadwood Sanitary District inflow before the Pluma tanks. This orifice plate reduces the incoming pressure
from the Lead/Deadwood Sanitary District, under flow. If there is no downstream flow, the pressure will
build downstream and bust pipes. This is not used under normal circumstances and is only inputted into
the model for future scenarios. See Figure 1 for Elevation Graph of City Water System.

Deadwood Water Model
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Labels

The are no labels in the model.
Patterns

Patterns are used to create demand for each node within the model. Each node was looked at and assigned
a single-family dwelling unit, commercial acreage, open space/ industrial acreage, or multi-family/ hotel
rooms value. The base demands represent a dwelling unit count or acreage associated with each node.
The designated pattern determines the gpm/dwelling unit or gpm/acre depending on what the node is
classified as.

Residential nodes use Pattern 1. Commercial nodes use Pattern 2. Industrial/ Park nodes use Pattern 3.
Hotel/ Multi-family use Pattern 1.1. Fire flow nodes given a base demand can use Pattern 4 or no specified
pattern. Pattern 4 is a constant multiplier of 1 therefore base demand = actual demand.

Single Family

0.7
0.6

— 04
0.3
0.2
0.1

Demand

0 5 10 15 20 25 30
Time (hrs)

Average Day Peak Day

Multi-Family
0.4
0.3
0.2

0.1

Demand (gpm)

0 5 10 15 20 25 30
Time (hrs)

Average Day Peak Day
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Commercial
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Average Day Peak Day

The patterns were calibrated to the average day water usage for Deadwood, as well as the peak day water
usage for Deadwood. The model has patterns for the average day usage and the peak day usage. EPANET
allows the user to specify variable demands for each pattern. This model separated the average day
demands into hourly demands that peak in the morning and evenings and a steady average day demand
for each node. The same was done for peak day demands. Two patterns are available to use for average
and peak days. The average and peak day demands were further separated into residential, commercial,
industrial, and multi-family residential demands. The figures below show each pattern available for the
model.

The single-family average day demand equals 0.17 gpm per dwelling unit, the peak day equals 0.25 gpm
per dwelling unit. The commercial average day demand equals 0.21 gpm per acre, the peak day equals 0.24
gpm per acre. The industrial average day demand equals 0.21 gpm per acre, the peak day equals 0.25 gpm
per acre. The multi-family average day demand equals 0.11 gpm per dwelling unit, the peak day equals
0.16 gpm per dwelling unit. Since hotels are included in the multi-family category adjusting this pattern
can create large demands or largely decrease demands on the Deadwood system.

Deadwood Water Model
City of Deadwood.
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Curves

The water model consists of 5 curves. 4 curves are estimated pump curves. All pumps use a specified curve
defining an additional head or pressure depending on a specified flow. Denver Avenue pumps were
estimated by pump runtime data, other pumps were estimated by the specifications given in the operations
manual and finding a similar pump and using that pump curve, normal operation of the DWD water system
only use the Denver Avenue pumps. The other pumps are only modeled for the option to look at scenarios
that require those pumps. There was no calibration or validation for the non-critical pumps because no
pressure data was available to calibrate the pumps.

Note: The next phase of this project should include acquiring actual curve data for all pumps within the
water system. Actual curve data should be incorporated and verified into the final model.

Controls

The controls in EPANET are text-based code that the program reads. The code can activate pumps, close
links and much more, this model only activates pumps and closes links using the “simple” and “rule-based”
controls. There are 6 “simple” controls that control the elevation of the Pluma tanks and a link that mimics
the altitude valve located on East Main Street.

The "Rule-based” controls allows less simple rules to be done on links and nodes. Rules 1-2 also help
control the Pluma Tanks. Rules 3-6 are set to work the Denver Avenue pumps, since there is no way to
alternate pumps in EPANET each Denver Avenue pump works for half the day, thus the need for 4 rules to
work the pumps. Rule 1 and Rule 3 are described in detail below, the other rules and simple controls are
very similar.

RULE 1

IF TANK 3 LEVEL BELOW 30.5 Tank 3 is Pluma tank #1, if the level in the tank is below 30.5 then
move to the next line.

OR TANK 2 LEVEL BELOW 30.5 Tank 2 is Pluma tank #2, if the level in the tank is below 30.5 then
move to the next line.

THEN LINK 33 STATUS IS OPEN Since line 1 is IF and line 2 is OR if either line is true then Link 33
will be open. Rule 2 closes the link.

RULE 3

IF TANK 24 LEVEL BELOW 6 Tank 24 is Roosevelt Tank, if it is below level 6, move onto the

next line.
AND SYSTEM CLOCKTIME >= 12 AM  If the time is greater than 12am and...
AND SYSTEM CLOCKTIME < 12 PM If the time is less than 12pm then...

THEN PUMP 85 STATUS IS OPEN If all above is true then the pump will open. Rules 3-6 determine
if the pumps need to be closed or open, since there are 2 pumps
that run half the time.

Deadwood Water Model
City of Deadwood.
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Hydraulics: The flow units for the model is in gallons per minute (gpm), the head loss formula is the Hazen-
Williams equation. The accuracy of the model is set to 0.01 (psi and gpm) the remainder of the hydraulic
options are default.

Options

Quality: EPANET has the capability to model contaminates that spill within the water system, the model has
not been set up for water quality options.

Reactions: Another option related to quality; the model has not been set up for water quality options.
Times: The model is currently set up to run for 96 hours with a time step of 15 minutes. The reporting time
step is 30 minutes with the start time at 72 hours. All those can be changed to longer runtimes and longer

reporting times in the Options -> Times from the Browser window.

Energy: EPANET can model pump costs based on price, patterns, and demands; the model has not been
set up for energy options.

CALIBRATION AND VALIDATION

The documents used for calibration were from the daily checks data. The daily checks data include daily
data including inflow and outflow pressures at all the PRV's.

Calibration Values

PRV Name Moo!el Low Hig.h Moc?el
(psi) (psi) (psi) (psi)
Pluma PRV In 105 104 109 107
Pluma PRV Out 70 69 71 72*
Lee PRV In 115 114 115 109
Lee PRV Out 75 74 75 75
Shop PRV In 284 284 285 282
Shop PRV Out 116 112 118 115
Crescent PRV In 284 284 285 277
Crescent PRV Out 78 78 79 78
Lo Main PRV In 274 272 274 279
Lo Main PRV Out 81 81 83 81
Dakota PRV In** 175 174 176 165
Dakota PRV Out 20 19 21 20
Denver Ave In 50 48 52 47
Denver Ave Out 200 200 202 202

*PRV out setting set at 72 psi to closely match McGovern
Tanks elevations
**The elevation is listed as 4740 in operations manual
contour data elevation is estimated to be 4730

Deadwood Water Model
City of Deadwood.
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Calibration was done under average day steady demand conditions. Most differences in pressure can be
accounted for in elevation differences between actual and DEM elevations, real world demand conditions
and assumed model demands.

Validation Values

Validation results are shown below. Note most of the residual pressures are within approximately 3-6 psi
and is usually lower than the measured residual pressure. This allows for a more conservative model
showing the absolute low value that can be experienced on the water system. The validation pressures
between the measured values and modeled values vary significantly more than the calibration results. This
error can be accounted for a couple of reasons.

e The first condition is the system state at the time of the test (i.e. was the tank at 100% full, 50% full,
or in process of filling or being drained). All the fire hydrant tests were done on different days at
different times. It is almost impossible to know the exact usage during the fire flow tests or the
state of the system at the time of the tests.

e Another reason could be the use of measuring and flow hydrants, a fire hydrant test requires 2
hydrants, both should be close to each other and preferably the same elevation. Due to
topography, this can be impossible for some fire hydrants and can cause significant error in the test
for modeling purposes as in some cases the pressure hydrant is lower than the flow hydrant
resulting in a higher pressure in the measured test than what the model shows, or vice versa.

. . . Model Model
Fire . Static Residual . .
Fire Hydrant Static Residual
Hydrant Pressure Pressure
# Pressure Pressure
15 | Comfort Inn North 106 85 103 88
74 | 25 Taylor - Top of Taylor 69 48 57 48
94 | 820 Main Street 94 76 86 79
114 | 250 Main Street 90 61 78 73
125 | 100 Pinecrest/N. Park 98 86 89 80
160 | 476 Williams Street 95 78 85 81
46 | 37 Sherman/ Pioneer 124 107 110 107
67 | 66 Lincoln 41 33 44 24

PROPOSED MODEL

A proposed model was developed to observe what effects the proposed developments would have on the
city water system. Three new subdivisions have been proposed within or adjacent to the city. These include
Stage Run Subdivision, The Ridge, and Boot Hill Estates. Other local subdivisions have inquired about
connecting to the city’'s water supply also such as Shirttail Gulch. Exhibit C shows the approximate locations
of these subdivisions in relation to the city and their water supply. All new subdivisions in the proposed
model were given pattern numbers of 1.3 to allow for the use of more conservative demands for new
subdivisions, the following data used the single-family demand use from the existing model.

Deadwood Water Model
City of Deadwood.
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The Stage Run subdivision consists of a proposed +160 dwelling units for single family and multi-family
land uses. The multi-family water usage was assumed as proposed single family demand usage, this was
done as a more conservative approach. A portion of this subdivision's elevation is higher than the Roosevelt
tank elevation, meaning a booster pump will be required to serve a portion of this subdivision.

Stage Run Subdivision

Stage Run connects to Zone 4 and is fed by the Deadwood Hill tank, the Deadwood Hill tank is fed by the
Roosevelt tank and the Denver Street booster pumps. Every lot that is added as part of Stage Run
subdivision will increase demand on the Denver Street pumps and the Roosevelt tank.

Boot Hill Subdivision

The Boot Hill subdivision consists of a proposed 298 dwelling units for single family and multi-family land
uses. The multi-family water usage was assumed as proposed single-family demand usage, this was done
as a more conservative approach. The proposed model has Boot Hill in Zone 7. This zone is a little low in
pressure for the majority of the subdivision therefore, a booster pump will be required to keep acceptable
pressures in the higher elevations.

Boot Hill subdivision is proposed to connect to Zone 7. Zone 7 feeds off of the Roosevelt tank with a PRV.
Every lot and residence that is added as part of Boot Hill subdivision will require water from the Roosevelt
tank and affect the Denver Street Booster pumps.

The Ridge Subdivision

The Ridge subdivision consists of a proposed +264 dwelling units for both single family and multi-family
residential land uses, in the first 3 phases of development. More lots are shown on the master plan for the
future phases and true lot counts may not be accurate. This includes both single family and multi-family
lots. The multi-family water usage was assumed as proposed single-family demand usage, this was used
as a more conservative approach. The Ridge is proposing to connect into the city water system off of
Highway 14A in the Zone 4 pressure zone, a PRV will be required for this subdivision.

The Ridge subdivision connects to Zone 4 which is fed by the Deadwood Hill tank. The immediate water
usage will affect the Deadwood Hill water tank. The Deadwood Hill tank is fed by the Roosevelt tank and
the Denver Street pumps. This causes more stress on the daily usage on the Denver Street pumps with
each lot and dwelling unit added to The Ridge subdivision.

Shirttail Gulch

Shirttail Gulch is an existing subdivision located about a mile east of the existing Deadwood water system.
Shirttail Gulch has approximately 28 dwelling units all currently served by ground water wells. The impacts
of adding this sub-division to the water system is less than the impacts than the other subdivisions at full
build out, however 28 dwelling is still water usage. With elevations ranging from 4570’ and 4760’, a booster
pump or new tank will be required to serve this subdivision.

Deadwood Water Model
City of Deadwood.
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Shirttail Gulch is proposed to have access from either Zone 8 or Zone 4. Connection from Zone 8 will require
booster pumps, connection from Zone 4 will require high pressure pipe and PRV's. Both zones are either
directly fed or indirectly fed by the Roosevelt tank and Denver Street pumps and the added lots will increase
demand on the Denver Street pumps and the storage in the Roosevelt tank.

EXISTING TO PROPOSED MODELS

Four scenarios were done to compare the existing model to the “Full Buildout” proposed model. “Full
Buildout” indicates Stage Run, Boot Hill, and The Ridge are implemented into the model. Additional
scenarios can be run within the model however, this report will cover the scenario listed above. The
following demand patterns were looked at for the system, Average Day, Peak Day, Steady Average Day,
Steady Peak Day. Where average and peak day includes variable demand patterns closely representing
what the system can see on the average and peak days, and steady average and peak days where there are
constant demands on nodes throughout the day.

At full buildout, it was found that the Deadwood water system is inadequate. This assumed the calibrated
water usage of Deadwood (0.17gpm per dwelling unit average day and 0.25 gpm per dwelling unit for peak
day scenarios) for the proposed subdivisions.

There were 8 elements compared for each scenario, Pipe 9 (outlet pipe from Pluma Tanks), Node 2 (Pluma
Tank #2), Node 16 (McGovern Tanks), Pipe 16 (Inlet pipe into Roosevelt Tank), Node 24 (Roosevelt Tank),
Pipe p719 (Outlet pipe from Roosevelt Tank), Pipe 128 (Inlet into Deadwood Hill Tank), Node 51 (Deadwood
Hill Tank). Pipes were looked at to determine daily volume, and tanks were looked at to determine daily
water levels.

Average Day

The existing model was calibrated to use about 485,000 gallons a day, at full buildout with the 4 subdivisions
included into the model, the average daily usage increased to 667,000 gallons.

e The Pluma tanks are modeled to fill to 33" and start filling at 30.5". This assumes the water source
can supply up to 3000 gpm through the incoming pipes.

e The McGovern tanks have slightly lower levels in the proposed model and can be seen in the
appendix.

e The amount of water pumped into the Roosevelt tank is approximately 139,000 gallons, while the
pump (Denver Street pumps) runs an average of 7.5 hours a day during existing conditions. The
proposed model shows pumping into the Roosevelt tank at 317,000 gallons, while the Denver Street
Pumps runs an average of 17 hours. The Roosevelt Tank in the proposed model shows larger dips
in elevation through the day.

e The Deadwood Hill tank for the existing model uses 73,000 gallons, the proposed model Deadwood
Hill tank uses 97,000 gallons. The Deadwood Hill tank is set to fill to 13" and start filling at 12" of
elevation and both the existing and proposed model can keep the elevation within the range.

Deadwood Water Model
City of Deadwood.
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The existing model was calibrated to use about 700,000 gallons a day, at full buildout with the 4 subdivisions

the average daily usage increased to 950,000 gallons.

e The Pluma tanks can retain the 30.5" to 33’ elevation level.
e The McGovern tanks show a slight drop in elevation in the proposed model.
e The peak day existing model pump approximately 203,000 gallons per a day through the Denver
Street pumps and have an estimated run time of 11 hours, the proposed model pumps
approximately 454,000 gallons a day and runs for 24 hours a day, while the Roosevelt tanks slowly
empty. The Roosevelt tank levels can be seen on the peak day models.
e The Deadwood Hill Tank used less gallons from the existing model to the proposed model, this is
because there is so much demand from the other subdivisions that the tank is not that high of a
priority for the system. Therefore, more infrastructure must be added to the Deadwood water
system, as the system is showing signs of failure on multiple peak days.

CITY OF DEADWOOD WATER SYSTEM ALLOWABLE DEVELOPMENT

The existing water system is sized appropriately for the existing conditions. At full buildout, including full
development of the proposed subdivisions, the Deadwood water system becomes inadequate for the
additional demands. The biggest failing point of the system is with the Denver Street pumps and the
storage capacity of the Roosevelt tank which feeds zone 4, 5, 6, 7, and 8 and all new zones. Increasing the
demand on this tank will eventually cause it to draw down during peak hours and peak days.

The Denver Street booster pump fills the Roosevelt Tank. As demand is placed on the Roosevelt Tanks, the
volume of water booster increases also. The following table estimates theoretical run time periods (2-day
average) of the existing pumps based on additional new single family dwelling units:

Estimated Runtime of Denver Avenue Booster Pump (hrs)

Additional SFD | Average Day Peak Day Additional SFD | Average Day Peak Day
(units) Runtime Runtime (units) Runtime Runtime
10 6.50 12.25 110 11.25 23.00
20 8.25 12.75 120 10.75 23.00
30 8.50 14.75 130 11.25 23.00
40 8.50 15.75 140 11.75 23.00
50 8.50 16.50 150 12.25 23.25
60 9.50 18.25 160 13.00 23.25
70 9.75 19.75 170 12.50 23.25
80 9.50 21.00 180 13.25 23.25
90 10.00 22.75 190 13.50 23.25*
100 11.00 23.00 200 14.00 23.25*

* Denotes negative pressures and emptying tanks for these runs.

The goal of this section is to determine the allowable number of lots that can be added to the Deadwood
water system. Therefore, future demands were taken from design criteria shown in Rapid City standards for

Deadwood Water Model
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proposed water usage. The assumed water usage table can be found in Section 3.9.2.1 in the Rapid City
Infrastructure Criteria Manual 2012 Edition. The model assumes only single-family residential water usages,
a conversion table for allowable multi-family and commercial areas will be provided later in the document.
The table is shown below.

WATER USE CRITERIA
Land Use Average Day Peak Day Peak Hour
Residential Single 0.4 gpm/du 1.8 gpm/du 4.0 gpmidu
Family*
Residential multi 0.3 gpm/du 1.3 gpm/du 3.0 gpm/du
family
Commercial 0.8 gpm/ac 3.2 gpm/ac 6.4 gpm/ac
office/retail
Industrial 0.8 gpm/ac 3.2gpm/ac | 25.6 gpm/ac**
gpm = gallons per minute
du = dwelling unit (house, apartment, hotel/motel room,

camp site, etc.)
ac = acre

* Duplexes for the purpose of determining water use shall be
considered as two residential single-family units.

** Recommended value to be utilized in the absence of site-specific
engineering criteria / analysis.

Recommended Allowable Additional Lots to the DWD Water System

Four developments were looked at for the city water system, with all four developments, at full build out
additional infrastructure for the water system is needed. The construction and timelines of each
development start and finish dates is unclear. Since each development in the proposed model require water
from Zone 4, recommended total number of lots will be a total number of additional lots, instead of dividing
the lots by each development. As of 11/30/2022, the recommended allowable number of new
additional Single Family Dwelling Units is 100, until further evaluation can be completed.

This was found by applying the peak RCIDCM flows until the Denver Street pumps ran for 24 hours (peak
day) a day while keeping the Roosevelt and Deadwood Hill Tanks full. This was found by adding additional
demands to the proposed model until the Roosevelt tank volume equaled the modeled average day volume
plus 25% of the peak day demand volume. Note these are based on 100 proposed single family dwelling
unit water usages, a combination of multi-family, commercial, and industrial may be mixed into the 100
allowable dwelling units at the following conversions.

Deadwood Water Model
City of Deadwood.
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Single Family Conversions**

Single Family 1
Multi-Family 0.75
Commercial 2*Acre
Industrial 2*Acre

**Based off Rapid City IDCM proposed water average day demands

As an example, a total of 133 multi-family units may be added to the system or a total of 50 acres of
commercial property may be added.

Use of localized booster pumps/PRV’s may be required for each new development to provide adequate
pressure and should be analyzed on a case-by-case basis. After 100 single family dwelling units have been
added to Zone 4, the Denver Street pumps will start running 24 hours according to the RCIDCM peak flows.
Then with additional lots connected to Zone 4 system starts having emergency water storage issues.

FUTURE PROJECT REQUIREMENTS

The existing water system is sized appropriately for the existing conditions. At full buildout, incorporating
the proposed new developments, the Deadwood water system becomes inadequate for the additional
demands. Additional points have been made throughout this technical memorandum for the next phase
of this project. This includes reviewing water rights to verify adequate supply, incorporating the demands
from the other booster pumps in the system, and determining what improvements provide most benefit to
the city.

The next phase of this project should include:
e Verification of current water rights.
e Updating model with all booster pumps and existing conditions.
e Incorporation of current open booster pumps.
e Incorporate classification and develop requirements concerning short-term rentals.
e Preliminary development of proposed improvements required.

A final phase of this project may include a water facility plan to be reviewed and approved by SDDANR.

Deadwood Water Model
City of Deadwood.
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SAMSON STREET

CITY OF DEADWOOD WATER SYSTEM

Existing Connections 845
High Low

Zone 1 Acceptable Pressure Elevations 4800' 4620'
Zone 2 Acceptable Pressure Elevations 4710’ 4530’
Zone 3 Acceptable Pressure Elevations 4630' 4450'
Zone 4 Acceptable Pressure Elevations 5050' 4870'
Zone 5 Acceptable Pressure Elevations 4710' 4530'
Zone 6 Acceptable Pressure Elevations 4575' 4395'
Zone 7 Acceptable Pressure Elevations 4655' 4475'
Zone 8 Acceptable Pressure Elevations 4580' 4400'

Acceptable Pressures defined as static pressures between 35 psi and 115 psi
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