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High Water Levels Study

South Central 
Waushara County

Update Meeting

March 25, 2019

Outline
1. Introduction
2. Alternatives: Temporary pumping
3. Alternatives: permanent
4. Possible funding sources
5. Feedback, discussion of decisions 

and next steps
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Introduction

Elements of Planning Study
• Review of past data – watershed data, mapping 

data, etc.
• Hydrology analysis of expected lake drawdown 

times with various outflow rates
• Develop concepts and preliminary routes for 

various alternatives for new lake outlets
• Preliminary cost estimates and pros / cons of 

range of alternatives
• Includes both temporary and permanent drawdown 

solutions
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Temporary Pumping Alternatives

Temporary Pumping Alternatives

Source: Northern Dewatering Inc.
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Temporary Pumping Option 1:
Pumping Out of Irogami to Existing 
Overflow Stream

Temporary Pumping Option 1:
Pumping Out of Irogami to Existing 
Overflow Stream
Comments:

• Pro: Cheapest option of any temporary or 
permanent solution

• Costs – see next page
• Con: Can only draw down Silver Lake to level of 

Hwy 21 culvert connecting Silver and Irogami
• May require upsizing downstream culverts on 20th

Drive and Chicago Avenue
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Temporary Pumping Option 1:
Cost Summary

Contractor mobilization, 
submittals, labor, 
installation, remobilization, 
removal

$25,000

Equipment rental 4,000 gpm pump and 
piping:
$6,500 per month + 
$225/day after 1 month

8,000 gpm pump and 
piping:
$13,000 per month + 
$450/day after 1 month

Permitting and 
administrative / engr
support

$12,000

Probably will be limited to 4,000 gpm option because of downstream 
capacity limitations and Alpine Lake considerations

Irogami / Silver Lake drawdown time 
with varying pumping rates

To lower Irogami and Silver Lakes 1 foot (from 11 inches 
over weir outlet, to level of Hwy 21 connecting culvert):

• At 4,000 gpm, calculated drawdown time is 30 
days.  Will likely be more because of groundwater 
inflow and precipitation

• At 8,000 gpm, calculated drawdown time is 15 
days. Will likely be more because of groundwater 
inflow and precipitation

For reference, estimated Irogami outflow rate this fall 
through weir / culvert was 2,000 to 2,500 gpm
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Temporary Pumping Option 2:
Pumping from Silver Lake boat landing
to West / South

Temporary Pumping Option 2:
Cost Summary

Contractor mobilization, 
submittals, labor, 
installation, remobilization, 
removal

$75,000

Equipment rental 4,000 gpm pump and 
piping:
$18,000 per month + 
$600/day after 1 month

7,000 gpm pump and 
piping:
$24,000 per month + 
$800/day after 1 month

Road and driveway 
crossings for temporary 
pipeline

$35,000

Permitting and 
administrative / engr
support

$24,000

11

12



3/24/2019

7

Temporary Pumping Option 2:
Pumping Out of Silver Lake 
to West / South

Other Comments:
• Critical path items are probably approval and 

construction of Highway 73 crossing, approval of 
downstream landowner

• 4,200 feet of temporary 18-inch diameter pipeline, 
from pump at boat landing to Chicago Road. 
Generally laid with HDPE pipe on surface, but 
trenched in at road crossings (STH 73, Cottonville
Road or Indian Mounds Circle, Chicago Road). 
Also requires 7 to 8 driveway crossings – either 
trenched in or built up with gravel ramps

Drawdown times with south pumping 
(1): First, draw down Silver and Irogami
to level of connecting culvert
To lower Irogami and Silver Lakes 1 foot (from 11 inches 
over weir outlet, to level of Hwy 21 connecting culvert):

• At 4,000 gpm, calculated drawdown time is 30 
days.  Will likely be more because of groundwater 
inflow and precipitation

• At 7,000 gpm, calculated drawdown time is 17 
days. Will likely be more because of groundwater 
inflow and precipitation
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Drawdown times with south pumping 
(2): Next, draw down Silver Lake 1 foot 
below Hwy 21 culvert
To lower Silver Lakes an additional 1 foot below the level 
of Hwy 21 connecting culvert:

• At 4,000 gpm, calculated drawdown time is 20 
days.  Will likely be more because of groundwater 
inflow and precipitation

• At 7,000 gpm, calculated drawdown time is 11 
days. Will likely be more because of groundwater 
inflow and precipitation

• (Add these times to the Silver/Irogami drawdown 
times from the previous page)

General benefits of temporary 
pumping to consider:

• Quickest option to implement
• Least expensive options (with possible exception of 

Irogami outlet modification)
• Permitting probably easier for “emergency” or 

temporary situation
• No permanent pump station to construct and maintain 

“on standby” that will be rarely used
• Allows test of pumping rate to see how quickly lake 

can actually be drawn down at a known pumping rate 
– reduces uncertainty about groundwater inflow
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Permanent Alternatives

Consideration of outlet directions:
• Northeast corner of Irogami Lake, at existing overflow 

location, toward Bruce Creek and Alpine Lake
vs

• West / south sides of Silver Lake, leading south toward 
White River

• DNR / USGS map Silver Lake and Irogami Lake as being in 
White River watershed

• However, distance to a “gravity outlet” from Silver Lake is 
much longer

• Drawdown of Silver Lake limited with Irogami outlet – Silver 
Lake can only be drawn down to level of connecting culvert
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Downstream receiving waters: 
watershed area comparison

Watershed Area

Silver Lake (including Bughs Lake and 
western wetlands)

2.5 square miles

Irogami Lake 2.0 square miles

Alpine Lake (not including Irogami Lake 
watershed)

6.2 square miles

White River Flowage 64 square miles

Downstream receiving waters: flow 
comparison

Location 10-year peak flow 100-year peak flow

Alpine Lake 69 cfs 103 cfs

White River Flowage 285 cfs 402 cfs

Proposed Silver Lake 
overflow

10 – 20 cubic feet per second (cfs)

Preliminary Flow Calculations based upon USGS 
Regression Equations Region 3; subject to change
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Alternative: 
Channels and culverts 
west of Silver Lake

Alternative: Channels and culverts west 
of Silver Lake
Conceptual Construction Cost Estimate

Base construction estimate $1,022,000

Construction subtotal with 
contingency

$1,431,000

Design, permitting, engineering 
support during construction

$358,000

Legal / administrative $143,000

Total $1,932,000

Land acquisition and easement costs not included

21

22



3/24/2019

12

Alternative: Channels and culverts 
west of Silver Lake - comments
• Initially thought to be the cheapest option, but as cost 

estimate developed, wet excavation and need to route 
around some wetland areas increased cost

• Probably the hardest alternative to get WDNR / 
USACE permits for, because of wetland impacts. DNR 
may require channels to be routed around wetlands, or 
pipes used instead of channels

• However, “wetland / habitat restoration corridor” –
rather than a plain ditch - may ease permitting and 
also attract grant money. 

Alternatives: 
Gravity drainage pipeline from boat 
landing to west
Boat Landing Gravity Pipe Alternative 1

23

24



3/24/2019

13

Alternatives: 
Gravity drainage pipeline from boat 
landing to west
Boat Landing Gravity Pipe Alternative 2

Alternatives: 
Gravity drainage pipeline from boat 
landing to west
Boat Landing Gravity Pipe Alternative 3
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Alternatives: Gravity sewers from 
boat landing

Conceptual Construction Cost Estimate
Alt 1 Alt 2 Alt 3

Base construction estimate $1,292,000 $947,000 $938,000

Construction subtotal (with 
contingency)

$1,809,000 $1,326,000 $1,313,000

Design, permitting, engineering 
support during construction

$452,000 $332,000 $328,000

Legal / administrative $181,000 $133,000 $131,000

Total $2,442,000 $1,791,000 $1,773,000

Land acquisition and easement costs not included

Alternative: Boat Landing Gravity 
Sewers - comments

• Alternative 1: Continuous pipe all the way to outlet. 
More costly, but permitting easier (minimal wetland 
impacts) and does not require easements / access to 
intermediate wetlands

• Alternatives 2 and 3: Use intermediate wetlands for 
conveyance. Less construction cost because shorter 
pipeline, but will be more difficult to obtain permits and 
land acess
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Available capacity in Wastewater 
Treatment Plant effluent pipe to White 
River

• Effluent pipe has 1.5 MGD of extra capacity available 
– this equals about 1,000 gpm

• To lower Silver Lake 2 feet at a constant flow rate of 
1,000 gpm would take a minimum of 5 months (plus 
allowance for groundwater inflow, precipitaton, etc.)

Alternative: 
Pump Station and Force Main from 
Boat Landing
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Alternative: Pump Station and Force Main
Conceptual Construction Cost Estimate

Base construction estimate $1,193,000

Construction subtotal with 
contingency

$1,671,000

Design, permitting, engineering 
support during construction

$418,000

Legal / administrative $167,000

Total $2,255,000

Land acquisition and easement costs not included

Pump Station and Force Main: 
comments

• Compared to gravity sewers, shorter length of pipeline 
because outfall can be at higher elevation

• Pipe construction cost less because shallower profile
• But – adds pump station cost – capital cost, also O&M 

costs / effort
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Permanent force main with temporary 
pump:

Alternative: Permanent Force Main with 
Temporary Pump Station
Conceptual Cost Estimate

Base construction estimate $693,000

Construction subtotal with contingency $971,000

Design, permitting, engineering support 
during construction

$243,000

Legal / administrative $97,000

Total for Permanent Construction $1,310,000

Temporary Pumping – Each Occurrence Add $40,000+ each time

Land acquisition and easement costs not included
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Permanent force main with temporary 
pump:

• Construct permanent pipe (force main) and lake 
intake, but rent temporary pump when needed

• No permanent pump station to construct and maintain 
“on standby” that will be rarely used

• Allows for phased construction of permanent solution 
(could construct permanent piping first, then add 
permanent pump station in future if desired)

Alternative: Bughs Lake Extension

Ditch vs storm sewer use, and sizing, still be evaluated.  
Appears challenging to fit a ditch that is big / deep 
enough along highway.  Storm sewer likely required
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Bughs Lake Extension
Conceptual Construction Cost Estimate

Base construction estimate $1,020,000

Construction subtotal with 
contingency

$1,428,000

Design, permitting, engineering 
support during construction

$357,000

Legal / administrative $143,000

Total $1,928,000

Land acquisition and easement costs not included

Alternatives: 
Irogami Outlet Capacity improvement
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Alternative: Irogami expanded outlet
Conceptual Construction Cost Estimate

Base construction estimate $195,000

Construction subtotal with 
contingency

$273,000

Design, permitting, engineering 
support during construction

$68,000

Legal / administrative $27,000

Total $368,000

Land acquisition and easement costs not included

Irogami expanded outlet: comments

• Much of cost is in downstream culvert enlargements
• Like any option that involves draining more water 

faster from Irogami, the maximum drawdown that can 
be achieved on Silver Lake is the elevation of the 
culvert connecting the lakes
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Irogami expanded outlet: comments

• Much of cost is in downstream culvert enlargements
• Like any option that involves draining more water 

faster from Irogami, the maximum drawdown that can 
be achieved on Silver Lake is the elevation of the 
culvert connecting the lakes

Alternative: 
Silver Lake Northeast to Bruce Creek
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Alternative: Silver Lake Northeast to 
Bruce Creek
Conceptual Construction Cost Estimate

Base construction estimate $1,634,000

Construction subtotal with 
contingency

$2,288,000

Design, permitting, engineering 
support during construction

$572,000

Legal / administrative $229,000

Total $3,088,000

Land acquisition and easement costs not included
9,900 feet of pipe required – closer outlet not available because of ground elevations

Funding Options
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Wisconsin Emergency Management Division:
Pre-Disaster Mitigation fund

• Grant funding 
• Applicant must be a participant in the National Flood 

Insurance Program (NFIP)
• Grant is up to 75% of project costs
• Notice of Funding anticipated in Summer 2019, with 

Fall 2019 application deadline for funding

Department of Natural Resources
Clean Water Fund

• Low-interest loans
• Wastewater and stormwater infrastructure projects
• Will be available again in Spring 2020
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Department of Natural Resources
Municipal Flood Control Grants

• Available every other year
• Last available in Spring 2018
• Will be available again in Spring 2020

U.S. Army Corps of Engineers (USACE)
Section 205 Flood Damage Reduction Projects

“Section 205 of the 1948 Flood Control Act authorizes the 
Corps of Engineers to study, design, and construct small 
flood control projects in partnership with non-Federal 
government agencies, such as cities, counties, special 
authorities, or units of state government.”
Cost sharing: Design and construction are 65% funded by 
federal government / 35% non-federal.  Feasibility study is 
100% federal-funded
Process starts by submitting letter to USACE Detroit District 
from local government
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U.S. Army Corps of Engineers (USACE)
Other Funding Possibilities

• Section 206 – Aquatic Ecosystem Restoration Program
• Water Resources Development Act (WRDA) project-

specific funding

Other Federal funding possibilities

• Community Development Block Grants (CDBGs) – have 
been used for some flooding mitigation projects
(some CDBGs come through State of Wisconsin Dept. of

Administration)
• Wisconsin’s CDGB – Public Facilities grant application 

deadline is May 19th

• U.S. Department of Agricultural – Rural Development 
program – Rural Utilities low-interest long-term loans
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Additional state and federal grant funding 
may be available if project can be 
designed to have significant ecological / 
environmental benefits

• Wetland restoration
• Fish habitat / spawning habitat
• Water quality improvements
• Runoff treatment
• Climate change impacts

Creative Commons license, created by Jik Jik

Ecologically / environmentally targeted 
grant programs

• Fund for Lake Michigan

• Wisconsin DNR Targeted Runoff Management

• Wisconsin DNR Surface Water Grants (Lake management, etc.)

• U.S. Fish and Wildlife Service

• Others
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Other general funding categories

• Bonding
• Special Assessments
• Legislative appropriations

Conclusions and Next Steps
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Next steps if temporary pumping selected:

1. Talk with DNR about permitting required

2. Talk with WisDOT about requirements for Hwy 73 

crossing

3. Downstream landowner discharge approval

4. Town road and driveway impacts

Next steps for western ditch outlet:

1. Survey and wetland delineation

2. Preliminary grading plan

3. Meeting with regulators (WDNR, Army Corps of 

Engineers)
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Thank You!
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