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MEETING FORMAT

« Background on the Waukesha Water Utility
* How Did We Get to This Point?

* What Alternatives Have Been Evaluated?

* What Is the Schedule Moving Forward?
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BACKGROUND ON THE
WAUKESHA WATER UTILITY
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Our Current

System

-8 deep wells (87%) /d

3 shallow wells
(1 3%) m Well #7

*12 Storage tanks

10 pump stations

e
Well #13 oy, 11 #12

* 337 miles of pipe
Well #11

* Population Served
70,718

.....

/  well#10

/9
2,

City of
New Berlin




MEETINGS AND TRANSPARENCY

Water Utility Commission
* 60+ Public Meetings

« Common Council
«9 Open Meetings

* Open Houses
*4 Open Houses

« Comments on Application
« Over 200 pages of comments received

« Community Groups
* Neighborhood Meetings

* Web Site Access to All Application Materials:
« www.ci.waukesha.wi.us/982
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HOW DID WE GET TO THIS POINT?
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OUR CURRENT WATER SUPPLY

City of Subcontinental City of Lake
Waukesha Divide Milwaukee  Michigan
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Maquoketa shale

confining layer
Confined

sandstone aquifer

Source: Adapted from Ken Bradbury, Wisconsin Geological and Natural History Survey ™ WGLA 103
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Well Locations and Pumping Rates

O Shallow O Deep

1910-1920
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Water Levels in the Sandstone Aquifer

(feet above sea level)

Circle areas
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1965-1970

Well Locations and Pumping Rates

‘ Shallow O Deep
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LEGISLATIVE AND LEGAL IMPACTS

* Act 310 — Groundwater Quantity Act (2003)
» Groundwater Advisory Committee (Completed 2007)

» Great Lakes Compact
* Wisconsin Implementation Legislation

_ake Beulah Management District

 State Supreme Court Decision
 DNR Must consider impacts when issuing high capacity well permits

« Shallow Test Wells
 Town of Waukesha Action

 All New Water Supply Alternatives are Outside the
Current City Limits

\‘l Waukesha Water Utility .



OuUR NEED FOR WATER

- Deep groundwater levels are declining (over 600 ft asesha_ Dhide Wiwaskoo Miige
below ground) and capacity decreasing. o PR

- Deep groundwater water quality is getting worse
(High radium, salts). Court order to comply with
radium by 2018.

Maguoketa shale

* Deep groundwater wells are old (30 to 60 years). el
Several are no longer usable.

Eonfineﬂ./

sandstone agquifer

- Deep groundwater is not sustainable for the
long-term.

\ 'f,.-j.?. Local Creek
U/ & Marsh

- Shallow wells treat for iron/manganese, and recently ===
arsenic has been discovered. _a_‘:i " Shallow |

- < .= " Aquifer

* Pumping shallow wells adversely impact wetlands
and streams.

« Conservation has reduced water demand, but
Waukesha needs more water for the future.




WHAT ALTERNATIVES HAVE
BEEN EVALUATED?
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Water Supply Alternatives Screening

14 Alternatives Considered

Deep Confined Aquifer
Deep Unconfined Aquifer

Shallow Groundwater

Dolomite Aquifer
Fox River

Rock River

Lake Michigan

Dam On The Fox
or Rock River

Waukesha Quarry
Waukesha Springs
Pewaukee Lake
Milwaukee River
Wastewater Reuse

Conservation

Initial
screening
for water
quantity or

major

environmental
and
regulatory
iIssues.
Eliminated 9
alternatives _

r\,:q’.
£

qE—

b Alternatives
after Initial
Screening

Lake Michigan
Shallow Aquifer

Deep Confined
Aquifer

Deep Unconfined
Aquifer

Shallow/Deep
Aquifer

Eliminated 2
alternatives
based on adverse
environmental
impact to Great
Lakes ecosystem
unsustainability,
public heath, and
implementability.

Alternatives
Evaluated
Further

Shallow/Deep
Aquifer

Shallow Aquifer
and RBI

Unconfined Deep
Aquifer

Multiple Source

Lake Michigan/
Shallow Aquifer

Lake Michigan




WATER SUPPLY
ALTERNATIVE 1 —
DEEP AND City of Waukesha
SHALLOW AQUIFER

Well #10
(.

Hillcrest
Reservoir

a
S
Q-
“&'
& Booster

Well"#2 :
Well #9

($189 MILLION) f -

‘I@a ukesha Wastewater

Treatment Plant =
N

o Well #6 wW
b ® ell #4

«Continued use of deep  mwen #7 <% o o

wells with additional e s

= a2
treatment. — g% ope S o
O = o/l e New Berlir

 Develop shallow wells 255

south of Waukesha Well 213 _fiven #12/|F &

near Vernon Marsh Well #11

#/New Water

* New groundwater

@
faTreatment Plant §
"' @ Legend
p Q
treatment plants Bl Existing Deep Wells
2% N [ Eexisting Deep Wells with R/0 Treatment
/ @ Existing Shallow Wells

A New Shallow Wells

[ ] High Groundwater Recharge Area
|:| Very High Groundwater Recharge Area

[] State Designated Game Refuge or a
Vernon Marsh State Designated Wildlife Refuge

Wildlife Area [ 1 Municipal Boundaries
[] Open Water




Shallow/ Deep Combination

6.4 MGD Total Shallow (4.5 MGD Deep) —
1.9 MGD Lathers, 1.1 MGD Existing Wells, 3.4 MGD New Wells

— 20— SIMULATED DRAWDOWN
(FT)

1-FOOT DRAWDOWN

*  SIMULATED NEW WELL

35 NUMBER OF
PRIVATE WELLS IN
SECTION

« Maximum
Drawdown exceeds
50 feet

» Baseflow
Reduction to Fox
River greater than
140%

» Baseflow
Reduction to
Pebble Brook
greater than 60%

* Pebble Brook is
designated a trout
stream and is
given special
protections by
Wisconsin Law

.
Ly

RIN Environmental Services, LLC

Surface Water Studies
Groundwater Studies
Site Investigations

4631 COUNTY ROAD A OREGON, WISCONSIN 53575 (608) 576-3001

CITY OF WAUKESHA FIGURE
WAUKESHA, WISCONSIN
DRAWDOWN 2
SCENARIO 1-2
DRAWN BY PROJ. Ne. DATE FILE
RN 10-201 24 MAR 10 RUN 1-2 DDN




WATER SUPPLY

ALTERNATIVE 2 —
SHALLOW AQUIFER

AND RBI

$184 MILLION

* Discontinue use of
deep wells

* Add shallow wellfield
South of Waukesha
near Vernon Marsh
and along the Fox
River

* New central treatment
plant

ted Water

Trea

Fox River
Alluviu

y,’ New Water

" Shallow £
Aquifer 4

Vernon Marsh
Wlldllfe Area

Pipe’i'iﬁ'é o E

Treatment Plant

‘Ps"
ol

@
&
&

~~Taas

L Hillcrest
Reservoir

& Booster

m 1

Treatment L?&a:aﬁ

City of
New Berlin

Open Water

Legend
@ Existing Shallow Wells
A New Shallow Wells
A FoxRiver Alluvial Wells
[ ] High Groundwater Recharge Area —
[] Very High Groundwater Recharge Area

[] State Designated Game Refuge or a
State Designated Wildlife Refuge

[__] Municipal Boundaries

WGLA_132

| X | |




Shallow/RBI Combination

10.9 MGD Total — 3 MGD Lathers, 1.2 MGD Existing Wells,
2.2 MGD New Wells, 4.5 MGD Fox River Alluvium

— 20— SIMULATED DRAWDOWN
(FT)

1-FOOT DRAWDOWN

+  SIMULATED NEW WELL

NUMBER OF
PRIVATE WELLS IN
SECTION

35

VERNON

’ 5 %,
b Ae— |
/) MmARSE >\ _, /7
“;:'f — e / \?L‘-*x.., s
" > L i_\__/ _ 1/ / ) —?
; e _; / “SCALE IN FEET s
. s | — v
NN \/\ : 0 2500 5000 o“?rf,
N |
CITY OF WAUKESHA FIGURE
- , WAUKESHA, WISCONSIN
RIN Environmental Services, L1 DRAWDOWN 3
Surface Water Studies SCENARIO 21
Groundwater Studies
Site Investigations DRAWN BY PROJ. No. DATE FILE
4631 COUNTY ROAD A OREGON, WISCONSIN 53575 (608) 576-3001 RN 10-201 24 MAR 10 RUN 2-1 DDN

« Maximum
Drawdown exceeds
100 feet

- Baseflow Reduction
to Fox River greater
than 340%

» Baseflow Reduction
to Pebble Brook
greater than 50%

 Pebble Brook is
designated a trout
stream and is given
special protections
by Wisconsin Law

* Vernon Marsh and
Mill Brook are
significantly
impacted



Shallow Well Alternative
10.9 MGD Total —
1.95 MGD Lathers, 1.2 MGD Existing Wells, 7.8 MGD New Wells

— 20— SIMULATED DRAWDOWN

35

(FT)

1-FOOT DRAWDOWN
SIMULATED NEW WELL
NUMBER OF

PRIVATE WELLS IN
SECTION

Noe.
2500 5000 Ry,
CITY OF WAUKESHA FIGURE
/ . WAUKESHA, WISCONSIN
B RIN Environmental Servicss, LLC DRAWDOWN 4
Surface Water Studies SCENARIQ 2-2
Groundwater Studies
Site Investigations DRAWN BY PROJ. No. DATE FILE
4631 COUNTY ROAD A OREGON, WISCONSIN 53575 (608B) 576-3001 RN 10-201 24 MAR 10 RUN 2-2 DDN

« Maximum
Drawdown exceeds
55 feet

- Baseflow
Reduction to Fox
River greater than
150%

» Baseflow
Reduction to
Pebble Brook
greater than 80%

* Pebble Brook is
designated a trout
stream and is
given special
protections by
Wisconsin Law

* Vernon Marsh and
Mill Brook are
significantly
impacted



WATER SUPPLY
ALTERNATIVE 3
— UNCONFINED

DEep AQUIFER —

$228 MILLION

» Supply pipeline
from Unconfined
Aquifer West of

Waukesha

* New water pump
station

* New water supply
main

* New water
treatment plant

UNCONFINED
DEP AQUIFER:
‘ :::::::

e
| I \':[muomgn_ﬁ\l

@ _-"’—“ —3—— ——

e |
\5: ,,,,,,,
Fire Lskz =
VILLAGE

I
”) - } {‘ J |
L% MLT/J\EI J?l

—
I

WJFIELD

)
‘ _j'-_' |;<J|§.I$§L\.~;ll|'
Legend

UNCONFINED DEEP AQUIFER WELL FIELD
) HILLCAEST AESERVOIR
® WATER TREATMENT PLANT
—— NEW WATER SOURCE PIPING
—— SECTIONLINES
FREEWAYS
—— US & STATE HIGHWAYS
—— STATE & COUNTY ROADS
LAKES
RIVERS
[ waukesHa
[ MUNICIPAL BOUNDARIES
VERMON MARSH

v

NORTH,

[ FRA IRIE
-

* New distribution
system
infrastructure

R e —— oo



Western Unconfined Aquifer
10 MGD from 3 High Capacity Wells

BEADERER | baw

Dee Aq___u_i_fer Impacts

TI— ety ;I : : .:_.I-'

10 SIMULATED DRAWDOWN
IN FEET
+ EXISTING DEEP
HIGH CAPACITY WELL
-+ SIMULATED NEW WELL
SCALE IN MILES
I .
0 0s 1 15 2
7 ¥ W
{ 4 RN Envieanmental Skevess, L0
Surface Water Studies
Groundwater Studies
NORTH Site Investigations
4531 COUNTY ROAD A OREGON, WISCONSIN 53575 (608) 5763001
WAUKESHA WATER UTILITY FIGURE
WESTERN UNCONFINED AQUIFER
SIMULATED DRAWDOWN - 10 MGD 8
JWELLS - LAYER 11
DRAWN BY PROJ. Ne. DATE FILE
RN 10-201 26 JAN 11 OMGD DDM L11 3

R wETwwEaw rEwisws woassany

e

R = B e e e e



Western Unconfined Aquifer
10 MGD from 3 High Capacity Wells

i o

Shallow Aquifer Impacts

g AT

0.2 SIMULATED DRAWDOWN
’ IN FEET

+ EXISTING SHALLOW
HIGH CAPACITY WELL

+ SIMULATED NEW WELL

SCALE IN MILES

A RIN Enviranmental Stevioes, £1C

1 ! fed) B
Surface Water Studies
Groundwater Studies
NORTH Site Investigations

£531 COUNTY ROAD A OREGOM, WISCONSIN 53578

508 S7E-3001

WESTERN UNCONFINED AQUIFER
SIMULATED DRAWDOWN - 10 MGD
3WELLS - LAYER 1

WAUKESHA WATER UTILITY FIGURE

Z

DRAWN BY PROJ. Ne. DATE

FILE

RN 10-201 26 JAN 11 i0MGD DDMN L1 3

B |

e
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Western Unconfined Aquifer
10 MGD from 3 High Capacity Wells

BEADERER | baw

Dee Aq___u_i_fer Impacts

TI— ety ;I : : .:_.I-'

10 SIMULATED DRAWDOWN
IN FEET
+ EXISTING DEEP
HIGH CAPACITY WELL
-+ SIMULATED NEW WELL
SCALE IN MILES
I .
0 0s 1 15 2
7 ¥ W
{ 4 RN Envieanmental Skevess, L0
Surface Water Studies
Groundwater Studies
NORTH Site Investigations
4531 COUNTY ROAD A OREGON, WISCONSIN 53575 (608) 5763001
WAUKESHA WATER UTILITY FIGURE
WESTERN UNCONFINED AQUIFER
SIMULATED DRAWDOWN - 10 MGD 8
JWELLS - LAYER 11
DRAWN BY PROJ. Ne. DATE FILE
RN 10-201 26 JAN 11 OMGD DDM L11 3
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Western Unconfined Aquifer
10 MGD from 3 High Capacity Wells

i o

Shallow Aquifer Impacts

g AT

0.2 SIMULATED DRAWDOWN
’ IN FEET

+ EXISTING SHALLOW
HIGH CAPACITY WELL

+ SIMULATED NEW WELL

SCALE IN MILES

A RIN Enviranmental Stevioes, £1C

1 ! fed) B
Surface Water Studies
Groundwater Studies
NORTH Site Investigations

£531 COUNTY ROAD A OREGOM, WISCONSIN 53578

508 S7E-3001

WESTERN UNCONFINED AQUIFER
SIMULATED DRAWDOWN - 10 MGD
3WELLS - LAYER 1

WAUKESHA WATER UTILITY FIGURE

Z

DRAWN BY PROJ. Ne. DATE

FILE

RN 10-201 26 JAN 11 i0MGD DDMN L1 3

B |

e
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WATER SUPPLY
ALTERNATIVE 4 —
MULTIPLE SOURCE

$319 MILLION [T+ 1777 7 7 ?i

- New treatment at | o
existing deep ' "’Pr Lo |
aquifer wells - |_ s | |sa i \.: Iiﬂ
Lg\ m | | S T e | a 'I'Ul':::.::ﬂb f / bl _| I |
* New treatment for | o= e © - J
quarry water from |§ i g0 . S
multiple quarries | £° | | | Ji_| -
. ) Moy |
* New unconfined |~

deep aquifer wells

I WALES ‘_1-'
Mo
piLi - L g r'] 7 1 —
C NeW SOIarIum Legend ; R i - DE ]
d | ‘t ” UNCONFINED DEEP AQUIFER WELL FIELD — NEWWATER SOURCE PIPING
olomite wells B cusrRiES —— SECTION LINES — )k
O EXISTING DEEP WELLS WITH R/O TREATMENT FREEWAYS /
° Add h | | o EXISTING SHALLOW WELLS —— USBSTATEHIGHWAYS _®
sShallow B EXISTING DEEP WELL —— STATE&COUNTYROADS X o 8
| |f Id S ‘th f A  FOXRIVERALLUVIUM WELLS LAKES ) : i
DS ou o A  POTENTIAL DOLOMITE WELLS RIVEHS —3\— —T— m}‘ i =
Wau keSha near ®  HILLCAEST RESERVOIR ] waukesHa '
R [] muNICIPAL BOUNDARIES _Q | _ > Ll ‘_JT
Vemon MarSh and @ WATER TREATMENT PLANT it ‘ | | \ e ;‘{m — _..;I 5

along the Fox
River \$7 Waukesha Water Utility
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WATER SUPPLY
ALTERNATIVE 5 — LAKE
MICHIGAN AND
SHALLOW AQUIFER

$238 MILLION

» Supply pipeline from
Lake Michigan
supplier to
Waukesha

* New water pump
station

* Return flow pump
station at Waukesha
wastewater plant

* Return flow pipeline

» Add shallow wellfield
South of Waukesha
near Vernon Marsh
and along the Fox
River

* New central
treatment plant

4
3
City of Waukesha f
&

Return Flow
Pump Station

Treated Water

New Sludge
wPipeline

Pipe Line

Well #12
Well #13 @
Well #11

Fox River
Alluyium

New'Water

T
Vernon Marsh
Wildlife Area

City of
Pewaukee

Waukiesha Wastewater
Treatment Plant

Treatment Plant

City of
Brookfield

Hillcrest Reservoir
& Booster

Return Flow Pipeline

Treated Water Pipeline

City of
New Berlin

Legend
O Existing Deep Wells with R/0 Treatment

@ Existing Shallow Wells

A New Shallow Wells
[ High Groundwater Recharge Area
[ Very High Groundwater Recharge Area

[ state Designated Game Refuge or a
State Designated Wildlife Refuge

[ ] Municipal Boundaries

[ Open Water

Booster
Pump
Station

Milwaukee
County

P S vy
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WATER SUPPLY
ALTERNATIVE 6 —
LAKE MICHIGAN

$164 MILLION

« Supply pipeline from
Lake Michigan
supplier to
Waukesha

* New water pump
station

* Return flow pump
station at Waukesha
wastewater plant

* Return flow pipeline

: City of
City of 2
s Brookfield

8
3
City of Waukesha f Hillcrest Reservoir
0
2

& Booster
Return Flow Pipeline
Return Flow Treated Water Pipeline
/‘A Pump Station
Waukesha Wastewater
Treatment Plant
City of
- New Berlin

Legend
High Groundwater Recharge Area

Vernon Marsh
Wildlife Area

[ State Designated Game Refuge or a
State Designated Wildlife Refuge

Municipal Boundaries

___ | Open Water

Very High Groundwater Recharge Area

Booster
Pump
Station

Milwaukee
County




Municipalities Within the Waukesha Water Service Area

TOWN OF
MERTON

VILLAGE OF
CHENEQUA

VILLAGE
OF VILLAGE OF
NASHOTAH HARTLAND

CITY OF
DELAFIELD

VILLAGE OF
NORTH PRAIRIE

TOWN OF MUKWONAGO

‘ D Waukesha Water Service Area I

o

l:’ VILLAGE OF
SUSSEX

VILLAGE OF
PEWAUKEE

VILLAGE OF
BIG BEND

TOWN OF VERNON

CITY OF
MUSKEGO




Return Flow Location
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ExisTING BASE FLow IN UNDERWOOD CREEK
~ 3 CFS




UNDERWOOD CREEK - EXISTING BASE FLow
WITH ADDITIONAL RETURN FLOW

~ 23 CFS




WATER SUPPLY

Summary of Water Supply Alternatives Evaluation

EVvALUATION CRITERIA

Major Criteria

Public Long-Term
Water Supply Alternatives Environmental Health Sustainability Implementability
1. Deep and shallow aquifers o ® ® ®
2. Shallow aquifer and riverbank inducement o ® o ®
3. Unconfined deep aquifer ® ® o @
4. Multiple sources @ o o @
5. Lake Michigan and shallow aquifer @ (o) (o) @
6. Lake Michigan with return flow to ® ® ®) o)

Underwood Creek

O No adverse impact O Moderate adverse impact
®© Minor adverse impact @ Significant adverse impact

\‘l Waukesha Water Utility
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SUMMARY OF WATER SuPPLY COSTS

Water Supply Alternative Cost Estimates

Annual 20 yr Present 50 yr Present
Capital Cost?  Operation/Maintenance Worth Cost Worth Cost

Water Supply Alternative ($ million) Cost ($ million) ($ million, 6%) ($ million, 6%)
Deep and shallow aquifers 189 7.2 272 302
Shallow aquifer and riverbank 184 7.4 269 301
inducement
Unconfined deep aquifer 228 6.6 304 332
Multiple sources 319 7.9 410 444
Lake Michigan and shallow 238 7.5 324 356
aquifer
Lake Michigan with return flow to 164 6.2 235 262

Underwood Creek

®Includes direct construction cost, contractor administrative costs (insurance, bonds, supervision etc), 25%
contingency, and costs for permitting, legal, engineering, administrative.



Cost per Month

Monthly Rate Comparison
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Public Service Commission Oversight

* Approves Construction Projects

» Sets Water Rates

* Determines Service and Billing Procedures
» Stipulates Record Keeping Requirements
» Sets Engineering Standards

* Requires Meter Accuracy

- Establishes Standards for Water Quality and
Adequacy of Supply

\‘l Waukesha Water Utility .



GROUNDWATER LEAVES THE REGION
AND GOES TO THE OCEAN.

£
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Groundwater Supply Customer Sanitary Sewer ~ Waukesha Wastewater  Fox River to Discharge to
and Treatment Demands System Treatment Plant Mississippi River Gulf of Mexico

\‘l Wau kesha Water Ut|||ty




LAKE MICHIGAN WATER IS RECYCLED
AND IS SUSTAINABLE

Water
Treatment

Customer
Demands
Lake Michigan
Supply
Sanitary
Sewer System  Waukesha

Wastewater
Treatment Plant

\" Waukesha Water Utility




WHAT IS THE SCHEDULE MOVING
FORWARD?

\8F WaukeshaWater Utilty



TIMELINE

Next Steps
Public Meeting
January 28, 2010 .
Common Council
Water Eptra”%lsmn Point
Commission Common Council :
Meeting anprovalto submit Approval of submittal Approval of supply Common Council
v by WDNR, by Great Lakes states X "
February 25 application submittal to other December 2012 Decision Point:
Great Lake states Approval of Sales Contract
July 2012 February 2013

2009 2010

Committee Nggotlate terms
with water supplier .

of th? Whole Completed by Common Council

Meeting July 2012 Decision Point:

March 8 Finalize Supply Decision Begin Design

. January 2013
Submit Great and Install

Public Meeting Lakes Application Infrastructure
October 2009 May 2010 March 2013

\‘I Waukesha Water Utility
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QUESTIONS?
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