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Sewer System Background 
¡  Population: 80,000 
¡  Miles of Sewer Pipe: 133 miles 
¡  No. of Manholes: 3,200 
¡  No. of Catch basins: 4,100 
¡  Percentage Combined: 60% 
¡  Avg. Pipe Age: 94 Years 
¡  No. of Full Time Sewer Staff: 5 



¡  Aging system 
¡  High FOG Users  
¡  Lack of Preventative 

Maintenance 
¡  Minimal Capital Improvement 

Plan 
 

¡  Has lead to: 
Ø  Structural and 

O&M pipe defects 
Ø  Frequent sewer backups, SSOs, 

other permit violations 

Sewer System Issues 



Sanitary Sewer Overflows 
¡  SSOs 

Ø  Unintentional discharges of 
raw sewage from municipal 
sanitary sewers 

¡  Consequences: 
Ø  Public Health & Safety  
Ø  Environmental Contamination  
Ø  Compliance and Financial 



Sanitary Sewer “Explosions” 



Historical SSO Reporting 
¡  Minimal 
¡  Out of sight, out of mind… 
¡  Thin folder of paper with 

MassDEP 
¡  BIG Problem 
  
 



Regulatory Reporting Requirements 
¡  U.S. Dept. of Justice Consent Decree 

Ø  Draft received May 2014 
Ø  Lodged April 2015 

¡  Consent Decree requires changes to  
the City’s SSO Response Plan. 



Lawrence Water and Sewer Division’s  
Trailer Pipe Jetter 

Step #1 – SSO Emergency Response Plan  

¡  SSO ERP 
Ø  Preparation 
Ø  Field Response 
Ø  Reporting with 

Step by Step Instructions 
Ø  Follow-up 



Step #2 – Reporting Options 
¡  24/hr. Notification and Full Report within 5 days. 
¡  The City Needed a Simplified Reporting Solution 
¡  SSO Reporting Tool Selection 

Ø  Necessary Features and Drivers: 
▪  Mapping to locate assets in the field 
▪  Means of entering specific data, compliance reporting and asset mgmt. 
▪  Communication 

¡  Alternatives Considered: 
Ø  Paper Reports 
Ø  Computerized Maintenance Management System (CMMS) and Work 

Order Management System 
Ø  Other…. 



SSO Field and Reporting App 

FIELD RESPONSE 
ESRI Collector Application 

Automatic email notification 

OFFICE RESPONSE 
Web Reporting 

Report Autogeneration 

24 hours 

5 days 



ESRI Collector Mobile Application 
¡  Features: 

Ø  ArcGIS Online Map    Mobile mapping interface 
Ø  Editable GIS data- ArcGIS Server Feature Service – ArcSDE 

SQL Server geodatabase 
Ø  GPS Location / Cellular Location 
Ø  Asset Selection and Attribute Modification 
Ø  Predefined dropdown menus 
Ø  Cloud Based/ Offsite Data Storage 
Ø  Link Photos and Videos to Reports 
Ø  Export Data to Excel Tables 

 



SSO Field Data Collection  



SSO Field Data Collection  



SSO Field Data Collection  



From Field to Office 
¡  After “Update” is clicked in the field 

Ø  If SSO Discovered Field is filled out as “Yes” 
▪  Within 1 hr: email notification is sent to Water & Sewer Commissioner 
▪  At midnight: web reporting is available, link is emailed to Water & Sewer 

Commissioner 
▪  SSO is made permanent in database 

Ø  If SSO Discovered Field is filled out as “No” 
▪  Data remains in database for use in CMMS 
▪  No emails as event is not a true SSO (City not responsible, private 

lateral backup) 

 

24 Hour DEP & EPA 
Notification 

Phone or Email 



From Field to Office 
¡  After “Update” is clicked in the field 

Ø  If SSO Discovered Field is filled out as “Yes” 
▪  Within 1 hr: email notification is sent to Water & Sewer Commissioner 
▪  At midnight: web reporting is available, link is emailed to Water & Sewer 

Commissioner 
▪  SSO is made permanent in database 

Ø  If SSO Discovered Field is filled out as “No” 
▪  Data remains in database for use in CMMS 
▪  No emails as event is not a true SSO (City not responsible, private 

lateral backup) 

 

5 day DEP and EPA 
Reporting Requirement 



From Field to Office 
¡  After “Update” is clicked in the field 

Ø  If SSO Discovered Field is filled out as “Yes” 
▪  Within 1 hr: email notification is sent to Water & Sewer Commissioner 
▪  At midnight: web reporting is available, link is emailed to Water & Sewer 

Commissioner 
▪  SSO is made permanent in database 

Ø  If SSO Discovered Field is filled out as “No” 
▪  Data remains in database for use in CMMS 
▪  No emails as event is not a true SSO (City not responsible, private 

lateral backup) 

 



Web Reporting Interface 



Web Reporting Interface 

Review, Edit and Approve  



Web Reporting Interface 

Preview Report 





Results 
¡  Effective digital  and 

streamlined solution 
¡  Data for Compliance 

Reporting Maps 
¡  Data for Asset 

Management and  
Capital Improvement 
Planning Input 

¡  Intro. to CMMS 



WebGIS – Collection System & MS4 



WebGIS – Capital Planning 



Challenges/ Limitations 
¡  Limitations of Collector Application 

Ø  Support for related tables 
Ø  Snapping 

¡  Integrating SQL Server Database Management with 
ArcSDE Geodatabase Management 

¡  Staff training 



Other Uses for Collector 
¡  IDDE Investigations 
¡  Construction Site Stormwater Inspections 
¡  Manhole/Catchbasin Inspections 
¡  FSE Grease Trap Inspections 
¡  Wet Weather 

Ø  Flooding Response/Documentation 
Ø  MS4 Outfall Monitoring 

¡  Others? 



Questions? 

THANK YOU! 


