
POTABLE 
WATER 

MASTERPLAN

Camp Courageous
December 8, 2021 



THE TEAM:

Madeleine Murphy Mya WallaceChristian Arnett



Project Background
Research and 
Data Analysis

Masterplan 
Recommendations



CAMP COURAGEOUS 
Ø 25,000 gallons/day on average
Ø 4 active wells
Ø 2 different aquifers
Ø Growing water concerns
Ø Challenging aquifers



PROJECT LOCATION

Wastewater 
Treatment

CC2

WL02

WL03

WL06

WL04

New PBJB 
Addition

Connected to 
public water 
supply

Irrigation only 

Fire protection



PROJECT OBJECTIVES

Obtain an understanding of the aquifers, stratigraphy and 
composition of the Camp Courageous water sources

Develop a Masterplan to assure that Camp Courageous has 
a safe, ample and enjoyable water supply. 
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AREA 
STRATIGRAPHY

Silurian 
Undiff. Porous 

Dolomite

Ordovician
Brainard

Shale 
Aquitard

Ordovician 
Elgin/Scales Shale/Limestone

Ordovician 
Galend/Dunlieth

Porous 
Dolomite/Limestone
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Masterplan

Short-Term 
Solutions 

Source Water 
Protection 

Brochure

Information 
Sessions

Inspect Wells Grouting/casing

Long-Term 
Solutions 

Centralized 
System 

Modifying to 
RO system 

Blending 
sources

Source Water 
Protection 

Conservation 
Practices



SHORT-TERM 
SOLUTIONS

Source Water Protection

Well Inspection

Backwash Storage Tanks

Continue Current Water Treatment



Source: Practical Farmers of Iowa

Brochure

Public Information Sessions

SHORT-TERM SOURCE WATER PROTECTION SOLUTIONS 



BACKWASH
STORAGE 

TANKS

• Backwash is a byproduct of
regenerating the resin beads

• Backwash can contribute to high
chlorides in the wastewater

• Installation of backwater tanks
may become necessary if the
chlorides cause the wastewater
to exceed the maximum daily
limit

• Some may be recycled through
settling and used for deicing



WELL 
INSPECTION

• Midway Well Service can
conduct initial and in-depth
well inspections

• Check for damage to casings
that might allow contaminants
from surface water to enter
the well water



CURRENT WELL 
TREATMENT 

AND SERVICE 
MAP

• WL02 and Camp Courageous 2
treated with Ion Exchange

• WL03 and WL06 softened and
chlorinated



LONG-TERM 
SOLUTIONS

Centralized Water Treatment System

Conservation Practices



CENTRALIZED 
SYSTEM

Location

Reverse Osmosis

• Could be triggered by increased
levels of existing contaminates, or
identification of new
contaminates.



CENTRALIZED
SYSTEM

• Potential Location: main lodge
basement



CENTRALIZED
SYSTEM

• Potential Location: main lodge
basement

• Installation required for RO:

• Sediment Pre-Filter

• Carbon Pre-Filter

• RO Membrane

• Post Carbon Filter



CONSERVATION 
PRACTICES

Denitrifying Bioreactor

Cover Crops

Perennial Vegetation

Saturated Buffers

• Land and water
stewardship for long term
payback.

• Meaningful improvements
will require participation
on a regional scale.
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Approaches Relative Cost
Flyers/ Information Sessions $ > $100
Well Inspection $$ > 1,000
Conservation Practices* $$$ > 5,000
Backwash Storage Tanks $$$ > 5,000
Centralized System $$$$$$ > 100,000

* Subsidies can reduce expense if eligible

COST OF PROJECT



IN CONCLUSION



THANK YOU!
QUESTIONS?


