besH
000t

0.00e

0.008

0.00Y

0.003|

0.002

0.00M

0.00¢

0.008

Water Levels in the Sandstone Aquifer

(feet above sea level)

Circle areas
proportional to
pumping rate

(cubic ft/day)

1961-1965

Well Locations and Pumping Rates

‘ Shallow O Deep

\‘I Waukesha Water Utility




Water Levels in the Sandstone Aquifer

(feet above sea level)

Circle areas
proportional to
pumping rate

(cubic ft/day)

1965-1970

Well Locations and Pumping Rates

‘ Shallow O Deep

\47 Waukesha Water Utity




@ /Circle areas
® ® proportional to
Qgg @3 pumping rate
© ./ (cubic ft/day)
8
o | og0\ @) 100,000

y b

=
& ol

besH
000t

. Water Levels in the Sandstone Aquifer Well Locations and Pumping Rates
(feet above sea level) @ shaiiow O Deep

0.00Y
0.003|
0.002

1970-1980

0.00¢

7 Waukesha Water Utilty




Circle areas
proportional to
J pumping rate

(cubic ft/day)

besH
000t

. Water Levels in the Sandstone Aquifer Well Locations and Pumping Rates
(feet above sea level) @ shaiiow O Deep

0.00Y
0.003|
0.002

1980-1985

0.00¢

7 Waukesha Water Utilty




besH
000t

0.00e

0.008

0.00Y

0.003|

0.002

0.00M

0.00¢

0.008

© ) <] o ) /
o (]
® S
) - 8
9 o
o > @
‘ Circle areas
® proportional to
® @, T S pumping rate
8 @

(cubic ft/day)

@
Q e @@i . @‘
o @©) @ °
P .. .
%o o > 2
® - © 2
e 7 &
© e £ _'
; 2 5 auy
o 4

Water Levels in the Sandstone Aquifer Well Locations and Pumping Rates
(feet above sea level) © Shallow O Deep

1985-1990

\47 Waukesha Water Utity




Circle areas
proportional to
pumping rate
(cubic ft/day)

besH
000t

. Water Levels in the Sandstone Aquifer Well Locations and Pumping Rates
(feet above sea level) @ shaiiow O Deep

0.00Y
0.003|
0.002

1990-2000

0.00¢

7 Waukesha Water Utilty




Circle areas
proportional to
pumping rate

(cubic ft/day)

besH
000t

. Water Levels in the Sandstone Aquifer Well Locations and Pumping Rates
(feet above sea level) @ shaiiow O Deep

0.00Y
0.003|
0.002

2000-2010

0.00¢

oo \‘I Waukesha Water Utility




© ©

The Milwaukee/Chicago | -
cone of depression 1s one

@ Circle areas

of the largest areas of proportional o
groundwater drawdown
in North America

pumping rate
(cubic ft/day)

() 100,000

oG 9

e Ul e

N

= i/
H Water Levels in the Sandstone Aquifer Well Locations and Pumping Rates
(feet above sea level) O Shallow O Deep

0.009

0.002

2010-2020

' \$/ Waukesha Water Utility |

e



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?

\8F WaukeshaWater Utilty



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:
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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
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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
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