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OverviewOverview

Water System DescriptionWater System Description
Occurrence of Water Main BreaksOccurrence of Water Main Breaks
Impacts of Water Main BreaksImpacts of Water Main Breaks
Boil Water Advisory vs. Boil Water Boil Water Advisory vs. Boil Water 
OrderOrder
City/County Shared Response City/County Shared Response 
ActivitiesActivities



City of Kalamazoo

Kalamazoo County

City of Kalamazoo Water System



Kalamazoo Water SystemKalamazoo Water System

120 Square Mile 120 Square Mile 
Service DistrictService District
10 Governmental 10 Governmental 
Units ServedUnits Served
Serves a Serves a 
Population of Over Population of Over 
121,000121,000
Over 800 Miles of Over 800 Miles of 
Water MainWater Main



8 Pressure Districts



Kalamazoo Water SystemKalamazoo Water System

Second largest Second largest 
groundwatergroundwater--based based 
drinking water drinking water 
system in Michigansystem in Michigan

100 Production 100 Production 
WellsWells



Kalamazoo Water SystemKalamazoo Water System

Categorized as Type ICategorized as Type I--D, Limited D, Limited 
TreatmentTreatment
•• Add Chlorine for DisinfectionAdd Chlorine for Disinfection
•• Add Fluoride for Dental HealthAdd Fluoride for Dental Health
•• Add Polyphosphate for Iron and Add Polyphosphate for Iron and 

Corrosion ControlCorrosion Control



Kalamazoo Water SystemKalamazoo Water System

Central Pumping Station

•100 Wells 

•19 Well Fields 

•18 Pumping Stations

•13 Inter-District Booster 
and/or Bleeder Stations



Kalamazoo Water SystemKalamazoo Water System

7 elevated storage 7 elevated storage 
tankstanks
1 ground storage 1 ground storage 
tanktank
17.8 million gallons 17.8 million gallons 
total storagetotal storage



Occurrence of Water Main BreaksOccurrence of Water Main Breaks

External Pipe CorrosionExternal Pipe Corrosion
Soil TypeSoil Type
Differential Settlement (extreme Differential Settlement (extreme 
weather changes) of Subsurfaceweather changes) of Subsurface
Failure of Mechanical Joint SystemsFailure of Mechanical Joint Systems



Impacts of Water Main BreaksImpacts of Water Main Breaks

Public Health ImpactsPublic Health Impacts



Impacts of Water Main BreaksImpacts of Water Main Breaks

Water Service 
Interruption



Impacts of Water Main BreaksImpacts of Water Main Breaks

Interruption 
of Traffic 
Flow



Impacts of Water Main BreaksImpacts of Water Main Breaks

Damage to Damage to 
InfrastructureInfrastructure



City of Kalamazoo Repair PracticesCity of Kalamazoo Repair Practices

Isolation of the break, e.g., ability to Isolation of the break, e.g., ability to 
maintain chlorine residual on either side of maintain chlorine residual on either side of 
breakbreak
Depressurize main only if necessaryDepressurize main only if necessary
Heavily chlorinate pipe sections and repair Heavily chlorinate pipe sections and repair 
areaarea
Monitor Chlorine ResidualsMonitor Chlorine Residuals
Flush Thoroughly Prior to placing back in Flush Thoroughly Prior to placing back in 
serviceservice
Water Quality TestingWater Quality Testing



Water Quality TestingWater Quality Testing

Procedures for routine Procedures for routine 
and confirmatory and confirmatory 
bacteriological bacteriological 
sampling sampling 
20 Distribution 20 Distribution 
System Sampling System Sampling 
PointsPoints
120 Total Samples per 120 Total Samples per 
MonthMonth
16 Active Well Raw 16 Active Well Raw 
Water Tap samples Water Tap samples 
per Monthper Month



Backflow Prevention ProgramBackflow Prevention Program

Program Approval:  1974Program Approval:  1974
2100 locations routinely inspected2100 locations routinely inspected
252 High Hazard locations252 High Hazard locations
Testing RequirementsTesting Requirements
Record Keeping RequirementsRecord Keeping Requirements



Regulatory ImpactsRegulatory Impacts
WBWB--014 (MDEQ Water 014 (MDEQ Water 
Bureau Policy and Bureau Policy and 
Procedures)Procedures)
October 12, 2007 October 12, 2007 
Guidelines for Issuing Guidelines for Issuing 
Boil Water Advisories Boil Water Advisories 
to Address Potential to Address Potential 
Microbial Microbial 
Contamination of Contamination of 
Community Water Community Water 
SuppliesSupplies



When to use a Boil Water 

When to use a Boil Water AdvisoryAdvisory??

When to use a Boil Water 

When to use a Boil Water 

Order
Order??



Boil Water AdvisoryBoil Water Advisory

UnconfirmedUnconfirmed Loss of Water Quality Loss of Water Quality 
in the Water System Due to in the Water System Due to 
Significant Loss in Pressure or Water Significant Loss in Pressure or Water 
Main BreakMain Break
Customers are advised to boil water Customers are advised to boil water 
or use bottled wateror use bottled water
Warns users that water may be Warns users that water may be 
contaminated contaminated 



Boil Water OrderBoil Water Order

Contamination has been Contamination has been confirmed confirmed 
through water quality testingthrough water quality testing
Customers are now ordered to boil Customers are now ordered to boil 
water or use alternative water water or use alternative water 
supply, e.g., bottled watersupply, e.g., bottled water
Add Add ““Do Not UseDo Not Use”” language if language if 
chemical spill to system or backflow chemical spill to system or backflow 
due to cross connectiondue to cross connection



City/County Collaboration Process City/County Collaboration Process 
-- A Hypothetical Water Main Break



Communication Protocol Communication Protocol 
Developed by Collaborating with Developed by Collaborating with 

County StaffCounty Staff



Hypothetical Water Main BreakHypothetical Water Main Break

Impacted 
Area

Water 
Main 
Break



Communication ProtocolCommunication Protocol

The City Determines. . . The City Determines. . . 
•• LocationLocation
•• SeveritySeverity
•• Impacted AreaImpacted Area
•• Water Sampling ProtocolWater Sampling Protocol

. . . . . Then forwards information . . . . . Then forwards information 
to Countyto County



Communication ProtocolCommunication Protocol

The County . . .The County . . .
•• Edits a jointly prepared media release Edits a jointly prepared media release 

templatetemplate
•• Prepares a GIS map of impacted areaPrepares a GIS map of impacted area
•• Prints contact list, health facilities, Prints contact list, health facilities, 

schools, food service, MDA facilitiesschools, food service, MDA facilities
•• Forwards edited media release, GIS Forwards edited media release, GIS 

map and facility list to Citymap and facility list to City



Impacted Area MapImpacted Area Map



Contact ListContact List

HospitalsHospitals
SchoolsSchools
RestaurantsRestaurants
Adult Foster Care FacilitiesAdult Foster Care Facilities
MDA RetailMDA Retail
Day CareDay Care
Head Start FacilitiesHead Start Facilities



City/County Collaboration Process City/County Collaboration Process 
-- A Hypothetical Water Main Break



City/County Collaboration Process City/County Collaboration Process 
-- A Hypothetical Water Main Break

GIS MAP



Communication ProtocolCommunication Protocol

County will directly contact those County will directly contact those 
facilities for which they have facilities for which they have 
regulatory responsibilityregulatory responsibility

City calls City calls ‘‘criticalcritical’’ customers, e.g.,customers, e.g.,
•• HospitalsHospitals
•• High water using industriesHigh water using industries



Communication ProtocolCommunication Protocol

The City then Reviews and Approves,The City then Reviews and Approves,
•• Media ReleaseMedia Release
•• GIS MapGIS Map

. . . . A copy of the media release . . . . A copy of the media release 
is sent back to the is sent back to the 
CountyCounty



Communication ProtocolCommunication Protocol

The County . . . .The County . . . .
•• Returns final copy of Media Release back to Returns final copy of Media Release back to 

CityCity
•• Collaborates with City for phone call responses Collaborates with City for phone call responses 

County:  Public Health IssuesCounty:  Public Health Issues
City:  Water System and Repair StatusCity:  Water System and Repair Status

•• Prepares talking points for those answering Prepares talking points for those answering 
phones (use phones (use FAQsFAQs + specific information)+ specific information)

•• County may assign other staff to answer County may assign other staff to answer 
phonesphones



Communication ProtocolCommunication Protocol

City ManagerCity Manager’’s s 
Office Issues Media Office Issues Media 
Release w/MapRelease w/Map



Communication ProtocolCommunication Protocol
City and County upload information City and County upload information 
to each of their websites,to each of their websites,
•• FAQsFAQs
•• Media ReleaseMedia Release
•• MapMap
•• Overlay of critical customersOverlay of critical customers



Ongoing CollaborationOngoing Collaboration

Test Drills (announced & Test Drills (announced & 
unannounced)unannounced)
Assures impacted customers Assures impacted customers 
provided with timely, accurate and provided with timely, accurate and 
comprehensive informationcomprehensive information
Minimizes potential of public health Minimizes potential of public health 
impactimpact
Working on similar collaboration for Working on similar collaboration for 
sanitary sewer overflowssanitary sewer overflows




