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Village of Pewaukee
Water System Master Plan

o Existing Water System Facilities

o Population and Community Growth
o Water Requirements

0 Supply and Storage Analysis

o Water System Deficiency Analysis
0 Recommendations

o Capital Improvements Plan
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Existing Water System Facilities

0 Supply and Storage Facilities
o Five groundwater wells
o Two elevated water storage tanks
o One Standpipe
o Two supply pumping stations
o One booster pump station

1 Pressure Zones
o Main Service Zone
o Hawthorne Boosted Zone
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EXisting Water System Schematic
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Population and Community Growth

o Population

Total Population — Census 2020, with WDOA
projection
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Population and Community Growth

0 Land Use

o Categorized existing and future land use (from 2021
Village Zoning Map)

o Estimated land use for existing service area by
pressure zone

o Developed projections based on undeveloped land
within Village for:

= 2030
= 2035
o Developed potential 2040 projection for service to a

portion of the City of Pewaukee(City notified us during
study that Village service not required)
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Population and Community Growth
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Water Requirements

0 Summarized
existing
consumption
from 2010
though 2020

) Total | e Non- o | AverageDay | MaximumDay oo of Maximum
Year PE:uhtin-hd Pumpage G) 'w""wm Revenue Losses (%) to Average Day
(M6) | et b MGD | GPCD | MGD | Date | Pumpage

2010 £168 304 228 I | 22% 21% 022 | 1018 | 1561 [Set 10 228
| 2011 | 8159 302 245 81% 19% 18% | 08 | 1015 | 1271 | Juiy10 153
2012 2185 o) 28 o 17% 18% 0ge2 | 1080 | 1445 | Syt 184
2013 8170 304 241 %% 21% 20% | 082 | 1018 | 1850 [Semt 12 158
[ 2014 g178 | om 20 2% 18% 17% 072 | 944 | 1077 | Sept 3 | 129
2015 8182 Pkl 21 8% 15% 13% 0742 | 907 | 1230 |March11 188
2018 8187 219 21 2% 17% 18% oma | 32 | 1140 | ivio 149
| 2017 | 3133 278 22 8% 17% 14% | 0ms | 933 | 1230 | Sept12 181
2018 2199 218 25 I1% 23% 25% 081 1082 | 1180 |Sent 28 128
| 2019 | 8204 32 23 8% U% 2% | 0882 | 1078 | 1119 | Junes 127
2020 8210 35 20 (Lo} 24% 0% 098 | 1118 | 1438 | Juv@ 157

Sdes & Pumpage( MGY)
2 B

2010 212 201

Annual Water Sales and Pumpage|

Year

« Total Pumpage

2016

aTowl Sales |




Water Requirements

o Established Unit Consumption Values based
on Land Use and Population

GALLONS PER ACRE PER DAY Estimated GALLONS PER CAPITA PER DAY
Year Resi- Com- Indust- Multi- Year Total Retail Resi- Com- Indust- Multi Totsl Total
dential mercial rial Public Family Population dential mercial rial Public family Metered Pumpsge
2010 312 1161 130 113 2010 8,168 14 9.9 38 4.4 793 101.8
2011 324 1192 138 122 2011 8.159 328 41.0 38 47 822 101.5
2012 336 1237 142 254 2012 8,185 123 425 29 X 90.1 108.0
2013 310 1173 187 109 2013 8170 312 40.3 5.1 42 8038 1018
2014 310 1112 123 110 2014 8.176 312 382 34 43 770 944
2015 316 450 120 110 991 2015 8,182 nz7 15.4 33 43 2238 775 90.7
2016 308 485 98 119 975 2018 8.187 W09 18.6 27 48 22.4 773 93.2
2017 299 526 116 114 956 2017 8192 293 18.0 32 44 22.0 778 93.3
2018 292 506 96 112 940 2018 8,199 292 17.3 28 43 2186 ;5.1 1“;.2
2019 284 459 84 106 907 2019 8204 284 15.5 23 4.1 208 1.1 1078
2020 317 441 86 88 918 2020 8210 N7 15.1 23 34 211 738 1.8
Awerage 31.1 1823 33 43 21.8 78.2 100.9
Average 310 477 120 123 948
Notes
- [ Commeria erage s fom 2015 brovgh 2020 '
|_1. Commercial average from 2015 through 2020 -
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Water Requirements

T
o |ldentified Daily Demand variations
o Maximum Day Ratio 199% of Average Day

Historical Maximum Day Ratios
350°% % 0%
300% 00%
250°% S0%
>90% Confidence Level: 199%
2000 - 2000
o 9% Confidence Level: 18 e
100% - 100%
S0f% - 50%
o6 - 0%
e Fatio of Max. to 2vg. Day - = Confrlence Level w o w confidence kvel 2

o Peak Hour ratio 160% of Maximum Day based
on actual use in Village
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Future Projections

Actual Projected Projected| Projected
202012021 2030 2035 2040

Totsl Populstion 8238
Population Served 8,210
Residentsl Per Acre Ssles (gpad) 317.0 35 35 315 Actual Projected Projected Projected
Public Per Acre Sales (gpad) 88.0 110 10 110
Commercisl Per Acre Sales (gpad) 4410 500 500 500 220201 23 2032 204
Mutlti-family Sales (gpad) 918.0 950 950 950
Indistrisl Per Acre Sales (gpad) 2.0 120 120 120 Totsl Annusl Retail Sales (MGY) 221 267 270 209

— Total Annual Pu MG 298 20 337 290
[ Main Service Zone o mpage 0%

Residentis| Sales 025 0.20 0.33 0.39

Public Saks 003 003 002 0.04 Aversge Day Pumpage (MGD) 0812 0.877 0922 1.088

Commercisl Sales 012 0.18 0.18 0.19

Mutti-family 017 0.18 0.18 0.18 . .

Industris| Sales 002 002 003 0.03 Design Maximum Day Pumpage (MGD) 1.62 1.74 184 213
Total Water Sales for Zone (MGD}) 0.59 070 0.74 0.82 Dk De ( 1800 1.5 2040 2260
[ Hawthome Boosted Zone |

Residentis| Sales 0.010 0.009 0.009 0.009
Total Water Sales for Zone (MGD} 0.010 0.010 0.010 0.010 1. Design imum day pumpage projech asimaiad
[ Future Boosted Zone ] using a ratio of maximum to average day pumpage of 199 percent.

Residentisl Sales - - - 0.01e 2 Design pesk howr demand projections were estimsted wsing

Public Sales - - = 0.001 © et -~ - — - - - '

itio of pes pur demand to X cls . D 80% ent.
Total Water Sales for Zone (MGD}) 0.000 0.000 0.000 0.017
060 071 0.747 085

B Ruekert - Mielke mm



Supply and Storage Analysis

o Existing Reliable Supply

Water System

SUPPLYREQUIREMENTS yuyal
Design Awerage DayDemand (gom) 576
Design Maxxmum Day Demand (gpm) 1,146
Design Peak Hour Demand (gpm) 1,834
Present Reliable Supply Capacity(gpm)’ 1,175
Reliable Supply Capacity Excess or(Deficiency) (gpm) 29

Notes
1. _Reliable Supply Capacity is Water Distribution Capacity from Table \-1
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Existing Supply and Storage Analysis

Water System
221
Design Average Day Demand (gpm) 5%
Design Maximum DayDemand (gpm) 1,145
Design Peak Hour Demand (gom) 1845
Present Refiable Supdly Capacty (@m) 1,175
Reliable Supply Capacity Excess or(Deficiency) (gpm) 2
Water System

STORAGE RECOMMPNDATIONS 201
Peak Hour Eoualizing Need (odlons) 163,000
Oosimum Fire Protection Needs (odlons)’ 830,000
Resene Storave (odlons: 15%0f Totad * 140000
Total Optimum Recommended Storage (gallons) 933,000
Aweilable Efflecive Storage Capacty (gallons):

Tower (26 187 gollors peck how, 223 813 golors fre fow) 250,000

Tower (12704 goliors peck how, 157,296 golors fre fow) 200,000

Standpipe (31,000 galons pack rowr, 530,000 gallons fire fow) %100
Total Effective Storage Capacity (allons) 1,011,000

None

LessExcess Avalabe Refiabie System Supoly Caoacty for Pesk Hou' 30,000
Reoump Capacty fomreservor 2t Well 3 24000
Total Additional Capacity Recommended (gallons) None




2030 Supply and Storage Analysis

Water System
SUPPIY RFCOMMFNDATIONS 2030
Desgn Awerage DayDemand (gpm) 609
Desgn Maximum Day Demand (gpm) 1,212
Desgn Peak Hour Demand (gpm) 1,939
Present Reliable Supoly Capacty (aom)’ 1,175
Reliable Supply Capacity Excess or ( Deficiency) (gpm) (31
Water Svstem

STORAGE RECOMMENDATIONS 2030
Peak Hour Equalizing Need (qallons) * 212,000
Optirmum Fire Protection Needs (qallons)’ 630,000
Reserve Storace (qallons; 15% of Total) * 149.000
Total Optimum Recommended Storage (gallons) 991,000
Available Effecive Storage Capacity (gallons):

Tower (26, 187 galions peak hour, 223,813 gallons fre flow) 250,000

Tower (12 704 galions peok rour, 187,296 gallons fre flow) 200,000

Standpipe (31,000 galons peak how, 530,000 galions fire fow) 561,000
Total Effective Storage Capaciy (gallons)® 1,011,000
Subtotal Capacity Recommended (gallons) None
Less Excess Avalable Refiable System Supoly Capacity for Peak Hour' None
Repunp Capacty fom resenoir at Well 3 24000
Total Additional Capacity Recommended (gallons) None
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2035 Supply and Storage Analysis

WaterSystem
2035
Design Average Day Demand (gpm) 540
Design Maxmum Day Demand (gpm) 1274
Design Peak Hour Demand (gpm) 2038
Present Reliable Supoly Capacty (com)’ 1,175
Reliable Supply Capacity Excess or (Deficiency) (gpm) (99)
WaterSystem

STORAGE RECOMMENDATIONS 2035
Peak Hour Equalizing Need (qallons) © 290,000
Opmum Fire Protection Needs (galions) * 630,000
Resene Storage (gallons; 15% of Total) * 163000
Total Optimum Recommended Storage (gallons) 1,083,000
Awailable Effective Storage Capacity (gallons):

Tover (26,187 galons peak hour, 223 813 galls fire flovg) 250,000

Towver (12,704 galons peak hour, 187 296 gallons fire flovi) 200,000

Standpipe (31,000 gallons peak hour, 530,000 galons fre fow) 561,000
Total Effective Storage Capacity {c;alom}s 1,011,000
Subtotal Capacity Recomme nded (gallons) 72,000
Less Excess Awaiable Reiiable System Supoly Capacity for Peak Hour” None
Repump Capacity from resenoir at Well 3 24,000
Total Additional Ca pacity Recommended (gallons) 48,000




Water System Deficiency Analysis

T
0 Isolated areas of potential fire flow inadequacy

o Isolated area of low pressures

o Near School — School utilizes booster pumps to provide
adequate pressure

o Tower Court

Well 2 and Well 4 exceed MCL for select radionuclides
Hawthorne Boosted Zone served by a single water main
Storage facilities require maintenance and repairs

Current Utility staffing is low in comparison to median range
for typical water utilities

o Existing storage facilities provide inadequate peak hour
equalizing and operational storage

O O O 0O
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Recommendations

T
o Water Supply System Improvements

o Develop a small boosted pressure zone to
provide consistent adequate pressures for
customers on Tower Court

= Side benefit — increases available peak hour
equalizing storage within the existing elevated storage
tanks and standpipe

o Construct treatment system for Well 4

= Improves supply capacity to meet projected water
demands for 2030 and 2035

= Well 2 Retained for emergency use
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Recommendations

o Distribution System Improvements

o Address existing deficiencies
= Replacement of water mains prone to failure.

= Replacement of undersized water main to improve fire
flow

= Interconnection with Village of Sussex water system to
provide back up source for Hawthorne Boosted Zone

o Expansion to serve future development

B Ruekert - Mielke mm



Recommendations

Water To Distribution Hawthorne Hill Booster
Supply Capacity Serivce Pump Capacity
Capacity Pump Capacity

SUPPLY SOURCE {aom] {MGD) {goml {MGD) {aoml {MGD) {gpom) (MGD)
Wells

Wall Nn 2 600 0.88 0 0.00

WellNo. 3 600 0.88 600 0.88

Well Nn &° 750 1.08 850 0.94

WellNo. 5 500 0.72 500 0.72

WellNn 87 700 1.01 200 0.58
Booster Pumps

Well No. 2 Booster 700 101 0 0.00

Well No. 3 Booster PumoNo. 1 500 072 500 0.72

Well No. 3 Booster PumoNo. 2 500 072 500 0.72

Hawthorne Hill Bocster Pumo No. 1 50 007

Hawthorne Hill Booster Pumo No. 2 210 030

Hawtharne Hill Booster Pumo No. 3 750 108
Total Pumnina Sinnkls Canacity 2650 3.82 1.700 245 2150 3.10 1010 145
| sz | arnest Sunelv L init 1450 209 00 101 foail 05 50 108
[Reliable Sunon ™ 1200 173 1.000 144 1250 223 260 037

Note ]
1. WelNO. 20umD GoaCHv rated 2t 600 com. ASSUMes OUlOF SeMice for emerency use oniv.
2 WelNo. Soumo ted or75000m ASSUmes DUMDING CI0DGHV reduced 10 650 com wimh Teatment.
3. WelNO. §0umd rated 31700 com. Acutal OUmOINg Ca0ACEY S redcad 10 400 com averone dJe 1 ouling.
4. For Pumona Caoacity - Onlv well oumos are consoered 35 DOOSII DUMD CI0ICIES & xoeed well oumD CaoaCies.
5. For Suooiv Canacity - Assumes Wel NO. 4 is out of service.
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Recommendations

o 2035 Supply and Storage with improvements

Water System
2035
Design Awerage DayDemand (gpm) 840
Design Maximum Day Demand (gpm) 1274
Design Peak Hour Demand (gpm) 2038
Present Refiable Supply Capacity (com)’ 1,281
Reliable Supply Capacity Excess or (Deficiency) (gpm) 8
Water Svstem

STORAGE RECOMMENDATIONS 2035
Peak Hour Equalizing Need (callons) 181,000
Ogtirmum Fire Protection Needs (qallons) ° 630,000
Reserve Storage (qallons: 15% of Total) 144000
Total Optimum Recommended Storage (gallons) 955000
Available Effectve Storage Capacty (gallons):

Tower (72,450 galons peck how, 177,550 galions fire fow) 250000

Tower (91,770 gallons peak how, 108 230 galions fire fiow) 200000

Standpipe (138 000 galions peak howr, 530,000 golions fire fow) 668,000
Total Effective Storage Capacity (galions)’ 1,118,000
Subtotal Capacity Recommended (gallons) None
Less Excess Available Refiable System Supoly Capacty for Peak Hour' 6,000
Repunp Capacity from reservoir at Well 3 24000
Total Additional Capacity Recommended (gallons) None




Recommendations
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Capital Improvements Plan

Short-Term Improvements (2022 - 2025) E%tlot:tagd
Distribution System Improvements B
Water Main Replacement E. Wisconsin Prospect to Maryknoll * $ 440,000
Water Main Replacement Stone Ct. Bniar Ct. Lexington Ct, Timber Ridge 4 $ 15,000
Water Main Replacement Evergreen 4 $ 285,000
Water Main Replacement Concord Road, Meadow Creek Ct. 4 10,000
Water Main Replacement Orchard Ave 4 170,000
Water Main Replacement Park Hill Drive 4 $ 170,000
Water Main Replacement Glacier/Wisconsin West of Ryan ° $ 500,000 |
Well Rehab — Well 4, and Well 6 4. ) ) $ 290,000
Storage Facility Rehab -Quinlan, Well 3 Standpipe, Lake Street and Sunnyndge # $1,190,000
Well 4 HMO Treatment $1,675,900
= Subtotal $4,745,900
Engineernng and Contingencies' . $1,423,800
Total $6,169,700
Intermediate-Term Improvements (2026 — 2030)
Distribution System Improvements
Water Main Replacement Richmond Drive from Main St. to Lake St. 4 $ 300,000
Water Main Replacement Prospect Ave from Main St. to Maple $ 100,000
Water Main Loop Capital -Celia-Quail Ct. 4 $ 150,000
Water Main Replacement Main Street from Prospect to Village Limit 4 $ 80,000
Water Main Replacement Hickory Street from Clark to Village Hall $ 100,000
Water Main Replacement Kopmeier Drive from Kopmeler Rd to east end* $ 285000
Water Main Loop Glacier to Capitol $ 175,000
Water Main Replacement Sussex Street from Maiden to 300 feet North* $§ 75,000
Water Main Replacement — Hickory Street (2,950 Feet 8-inch) $ 467,800
Booster Pump Station for customers on Tower Road $ 305,300
Well Rehab -Well 5, Well 3 and Well 24 $ 475000
Subtotal $2,513,100
Engineering and Contingencies' $ 753,900
Total $3,267,000




Capital Improvements Plan

Long-Term Improvements (2031 — 2035)
Distribution System Improvements
Provide 10-inch on Sussex Street, crossing STH 16 to Lindsay Road $ 1 062 600
(Approximately 4,600 feet of 10-inch diameter pipe) i . i
Subtotal 1,062,600
“Engineering and Contingencies’ ﬁ% 100 |
_Total $1,402,700
Footnotes:

' Assumes 30 percent for engineering, administrative, legal, and contingencies.

2 Estimates do not include land purchase, if necessary.

2All costs are presented in 2022 dollars.

4Costs obtained from Village CIP for 2021 through 2030.

SRecommeded for correcting existing deficiency, cost obtained from Village CIP for 2021 through 2030.
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