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• 198 miles of major roads and 
neighborhood streets 

• 4,597 traffic & informational signs 
• 4 major bridges 
• 318 miles of sidewalks and multi-

use pathways 
• 330 miles of water main 
• 4,194 fire hydrants 
• 13,530 water service connections 
• 263 miles of sanitary sewer main 
• 6,759 sanitary manholes 
• 926 acres of parkland in 12 parks 
• 39,353 tree sites along streets & 

on City-owned property 
• 280 vehicles and major pieces of 

equipment in the City's fleet 
• 22,000 potential cross 

connections 

 



 

• Other departments utilizing Cityworks: 
– Community Development, Landscape Architect 
– Integrated Solutions Team, Parks Maintenance Division 



• Potential Sources of 
Contamination/Pollution: 
– Irrigation systems that 

contain pesticides, herbicides, 
animal droppings and other 
contaminants 

– Garden hoses that have been 
submerged in pools, puddles, 
buckets, etc. can act as siphon 
hoses 

– Boiler tanks can contain 
bacteria, mold & chemical 
additives that could be 
pushed into the water supply 
by back pressure 

• Eliminating cross connections: 
– Backflow prevention devices 

must be installed on plumbing 
systems to separate non-
drinking water from drinking 
water and inspected 

– Devices may be testable or 
non-testable based on type of 
hazard and end use 

– Testable devices must be 
tested per the cross connection 
control program and the safe 
drinking water act 
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• Cross Connection Specialist position approved in 
FY14-15 budget 

• Ordinance changes 
• Website development 

– Commercial 
• Informational materials 
• Standard forms 

– Residential 
• Picture Identifier / Residential Backflow Prevention Devices 

– Approved Backflow Preventer Tester List 
– Informational materials, publications 

• Frequently Asked Questions Brochure 
• Videos 
• Manage data through Cityworks 

– Consolidate all operations on one platform 
 

http://cityofnovi.org/City-Services/Public-Services/Cross-Connection-Control.aspx
http://cityofnovi.org/City-Services/Public-Services/Cross-Connection-Control/CrossConnectionBrochure.aspx
http://cityofnovi.org/City-Services/Public-Services/Cross-Connection-Control/Residential.aspx
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• Commercial & 
Industrial Buildings 
– Backflow device test 

reports received, 
reviewed and 
recorded in a 
spreadsheet 

– Inspections 
completed for all 
commercial buildings 

– Notifications sent, 
follow-up 

• Residential Buildings 
– Devices not tracked 

in any database or 
spreadsheet 

– No inspections or 
testing conducted 

– Per MDEQ 
requirements, 
residential properties 
now included in our 
cross connection 
control program 



• Building footprints 
– SEMCOG 
– Additional attributes 
– Monthly updates from       

C of O list 
– Tenants and irrigation 

drawn as circles 
– Condo units drawn as 

diamonds 
• Backflow devices  

– Related table 
– Conversion from 

spreadsheet 
• Wells  

– Oakland County 

 



Number of homes by 
District 
• District 1 - 935  
• District 2 – 1744  
• District 3 – 1728  
• District 4 – 4167 
• District 5 - 3399 

 



Important Fields 
• Hazard Class 
• XC Location Type 
• XC Contact Info 
• Location 
• City Water 

 

 



• Group called Cross Connection Editor allowed to update 
geometry & attributes 

• Equipment Changeout used by field staff to add new 
backflow device records 

• Device information captured from returned test reports 
and field inspections 

• An ArcGIS Server Object Interceptor is used to populate 
the AssetID value 



• Preparation for starting a 
new district 
– Get water customer data 

from Treasury Department 
– Determine whether or not 

condos have individual 
water service 

– Predict types of devices we 
may encounter, based on 
Water Dept. knowledge of 
subdivision 

– Add related ‘placeholder’ 
device(s) to each building 

 



 
• Plumbing survey 
• External inspection 
• Internal inspection 
• Testable device 

inspection(s) 
• Evaluate test results for 

testable device(s) 
• Non-compliance 

notification(s) 
– Termination of water 

service 
• Compliance notification 

 



• Lawn 
Irrigation 

• Decorative 
Pond or 
Waterfall 

• Pool 
• Hot Tub 
• Solar System 
• Home 

Business 
• Anti-Siphon 

Hose Bibs 
• Other 





  
• Home Business 
• Water Assisted Back-

up Sump 
• Boiler Non-Domestic 

End Use 
• Interior Pool 
• Interior Hot Tub 
• Steam Bath 
• Interior 

Pond/Waterfall 
• Well 
• Other 





• Devices 
– RPZ 
– DCVA 
– PVB 

• Sample 
Observations 
– Accessible 
– Missing shut 

off valve 
– Installed 

vertically 
– Damaged 
– Leaking 
– Etc. 



• Testable Dev: 
– RPZ 
– DCVA 
– PVB/SVB 

• Sample 
Observations 
– Filled out 

completely 
– Passed test 
– Legible 
– Licensed 

Plumber 
– Test Date 
– Etc. 



• Test report required on 
date different than 
inspection 

• Address populated from 
building footprint 

• Populate from backflow 
device table: 
– Manufacturer 
– Model 
– Serial Number 
– Size 

• Sent to homeowner for 
each device 

• Returned reports scanned 
& attached to work order 
 

 



• Work order templates are not cyclical 
– Many backflow devices are discovered during inspections 
– Next work order in cycle only includes devices present when 1st work order is created 
– Will re-evaluate after 1st inspection cycle is complete 





• Easier to have all tasks available when work order 
is created vs. adding them manually later 
– Residential work order has 20 tasks 

• Delete unneeded tasks immediately 
– For example, if home passes external inspection, then 

subsequent re-inspection tasks need to be deleted 

• Reorder tasks to set a specific task as “Current” 
• Created custom responses to record inspection 

results that can be viewed on work order 
• Task Synchronize custom functionality 

– Complete task for multiple work orders at one time 

 
 





• Branching observations 
• Violation & corrective 

action listed in 
Instruction window 
– Only 250 characters! 
– Additional explanation 

page created 
• Any text entered in 

Instruction or 
Explanation windows 
appear on letter 

• Edit specific observation 
deletes all subsequent 
results 

 



• Templates 
– Commercial (8) 
– Residential (8) 
– Test Report (7) 

• Address from 
building 
footprint 

• Inspection 
violations are 
inserted as a list 

• Due date 
calculated 



• Query parameters to 
produce a list 

• Populate inbox panels and 
event layers 
– User Inboxes 
– Residential process divided 

into separate Inboxes 
 



• Created using Saved 
Searches 

• Saves time for users 
when looking for Work 
Orders 

• Designate a unique 
symbol for each layer 
 



Residential 
Inspection  

Work Order 

Testable 
Backflow Device 

Inspection 

Internal 
Inspection 

Testable Device 
Report Review 

Work Order 

Test Report 
Review 

Inspection 

External 
Inspection 



• District 1 - 935 
homes 

• Process started July 
2016  

• External inspections 
complete 

• Some devices need 
to be tested 

• Will finish District 1 
this spring 

• District 2 – 1744 
homes 

 



• Workflow diagrams are really important! 
• Starting a project soon after a person begins 

a position results in delays while processes 
are established. 

• “Other” is an acceptable option.  You cannot 
configure a workflow for every possible 
scenario. 

• Communication with our residents is key to 
achieving compliance. 

• Instruct residents to schedule re-inspections 
by contacting DPS. 

• Testing, testing, testing… 
 
 



• Review current workflows and Cityworks 
processes before beginning residential 
inspections in District 3 

• Create cyclical work orders for buildings or 
devices when the attributes are correct 

• Revise plumbing survey 
• Integrate Cityworks service request 

scheduled start date with Outlook calendar 
to trigger alerts that an inspection is due 

• Gather backflow device details while 
collecting stop boxes in field 





Mark Rytilahti 
Senior Consultant 
mark.rytilahti@powereng.com 
920.432.1820 

 

Keri Blough 
Geospatial Applications 
Services Manager 
kblough@cityofnovi.org 
248.347.3279 

 
Jon Gartha 
GIS/NEAMS Technician 
jgartha@cityofnovi.org 

248.347.0536 
 

Kevin Roby 
Cross Connection 
Specialist 
kroby@cityofnovi.org 
248.735.5652 
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