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Inflow & Infiltration (I&I) 

 
 
Inflow occurs when storm water enters the sewer system through connections that 
that are in violation of current standards  and Infiltration occurs when groundwater 
and storm water enter into sewer pipes as a result of physical defects such as cracked 
pipes, leaking manholes or deteriorated joints. Inflow and Infiltration increase the 
volume of water flowing through the sewer pipes resulting in an unnecessary strain on 
sewer treatment systems. The additional flows cause Sewer System Overflows (SSO’s), 
which pollute public waters and pose a public health and safety concerns. 
 
I&I is traditionally a result of antiquated or inadequately maintained infrastructure. 
SSO’s and other problems typically peak after heavy rain events, snowmelt or when 
the groundwater table is at its highest. 
 

History of Regulatory Action in Waltham 
 

On April 30, 2001, the Massachusetts Department of Environmental Protection (MA 
DEP) issued the first Notice of Non-Compliance to the City for failure to report sewer 
overflows (SSO’s). 

On May 7, 2003, MA DEP entered into an Administrative Consent Order (ACO) with the 
City and the City agreed to take certain actions to reduce the frequency and duration 
of SSO’s to waters of the Commonwealth and to plan and schedule for eliminating I&I 
to the sewer system.  The 2003 Consent Order also required that the City: 

• Maintain a “sewer bank” to manage any and all new sewer connections so as to 
not exacerbate the risk of SSO’s 

On January 2005, the City entered into an amended and more extensive ACO with MA 
DEP requiring the City to:  

• Continue administration of the “sewer bank”  
• Implement sewer system rehabilitation projects identified in the City’s I&I 

investigations  
 

As a result of this amended ACO, the City:  

• Established and administered a “sewer bank” to manage new connections to 
the sewer system 

• Completed the Beaver Brook sewer rehabilitation project 
• Completed the Hobbs Brook sewer rehabilitation project 
• Completed the Roberts Trunk Line sewer rehabilitation project 
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• Completed the Met State sewer rehabilitation project 
• Initiated a private inflow identification and removal program (Sump Pump 

Program) 
• Completed a Draft Sewer System Facilities Plan and Model in 2009 

 
Despite the work by the City, between 2008 and 2010, there were thirteen (13) SSO’s 
in Waltham, resulting in pollutants being released to waters of the Commonwealth. 
 
On February 8, 2010, MA DEP issued another amended ACO to the City that was 
stricter that the previous ACO’s and required: 

• Maintaining the sewer bank 
• Removing 4 gallons/day of I&I for every 1 gallon added to the system 
• Redirecting residential sump pumps from the sewers to alternate sources 
• Submission of semi-annual reports to DEP in January and July of each year 

 

So far in the first six months of 2014, there have been ten (10) reported SSO’s in 
Waltham according to the most recent semi-annual report. 

 

I&I Impacts in Waltham 
 

 

• I&I pose a threat to the public health of the city’s 61,000 residents and the 
nearly 58,000 employees who work in Waltham. 

• I&I pose a threat to the natural environment and the city’s public waters.  

• I&I pose a threat to the city’s 60% commercial tax base, which represents more 
than $80 million in annual tax revenues to the City. The City depends on these 
revenues to fund schools, public safety and all other public services. A 
reduction in the commercial tax base would increase the tax burden on 
residents. 

• SSO’s are a violation of both the State and the Federal Clean Water Act (CWA).  
The MA DEP is enforcing the environmental regulations that the City has been 
violating for more than a decade.  

• The City of Waltham is responsible for correcting all I&I issues. 

• The City of Waltham has placed the burden of correcting I&I issues largely on 
small and large business and developers in Waltham and this is not “fair and 
equitable”.  All businesses and residents in the City are burdened by the failing 
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and improperly managed sewerage system, not just small and large business 
and developers. 

The City’s sewer infrastructure is aged and requires ongoing repair, replacement and 
maintenance. The City’s infrastructure investment has not kept up with the wear and 
tear on the system and as a consequence, wet and dry weather sewer system 
overflows across the system release into the City’s natural habitat, public waters, and 
homes. There are over 100 locations across the City that have experienced sewer 
system overflows within the past ten years. These overflows range in severity from 
overflows in residential basements to streets flooding and becoming impassable.  

The condition of the sewer system also has a detrimental impact on businesses in the 
City, which account for 60% of the city’s tax base. There have been numerous 
complaints from the business community regarding I&I policies and implementation 
and questions surrounding the effectiveness of the current mitigation program. 
Businesses face costly I&I fees when they choose to locate or grow in Waltham, which 
creates a competitive disadvantage for Waltham in comparison to other nearby 
communities. The ongoing and unresolved I&I problems pose a threat to the local 
economy and the stability of the City’s more than $80 million annual commercial tax 
base.  This, in turn, poses a potential tax burden for residents. 
 
After eleven (11) years of state-mandated ACO’s in place, Waltham still needs 
substantial work to eliminate SSO’s from polluting local waters, residences and public 
spaces.  
 
 

Inflow & Infiltration Advisory Committee Goals and Approach 
 

 
The Community Development Committee of the Waltham City Council hosted an I&I 
hearing for businesses, developers, residents and subject matter experts to discuss 
their concerns about the City’s I&I policies. The hearing was well attended and a 
consistent theme emerged: local businesses agreed that a significant I&I problem 
exists in Waltham and that it needs to be resolved. These businesses expressed 
disappointment with the City’s existing policies that pass the cost burden of 
correcting the public infrastructure problem on to businesses and developers. Some 
small businesses testified that the City’s I&I fees were a contributing factor to them 
closing down. Others discussed how the onerous I&I policies make it difficult to 
attract tenants to vacant commercial spaces in downtown.  Some businesses looking 
to locate in Waltham have chosen to go elsewhere because of the City’s costly, 
uncertain and onerous I&I policies. 
 



5 

 

Shortly after the I&I hearing, the City Council passed a Resolution on May 19, 2014 to 
establish the I&I Advisory Committee. The goals of the I&I Advisory Committee were 
to: 
 

• To seek solutions that will enable the City to correct the I&I problems with the 
least economic impact on residents and business,  

• To help protect public health, the environment and the local economy, and  
• To seek “fair and equitable” means of implementing the I&I Program.  

 
To accomplish these goals, the committee cataloged relevant reports, data and 
documentation; reviewed the City’s existing I&I policies, interviewed citizens, 
employees, City staff and subject matter experts; and researched potential 
improvements to the City’s existing mitigation plan. The committee also reviewed 
publicly available data and reports from other Massachusetts municipalities with I&I 
issues and the Massachusetts Water Resources Authority (MWRA). 
 
Through this process, the Committee conducted interviews with the following 
individuals: 

• Bill Doyle, P.E. Doyle Engineering;  Waltham Resident 
• Charlie Lombardi, I&I Expert; Waltham Resident 
• Joe Connors, Attorney 
• Glenn Haas, Former Assistant Director MA DEP 
• Patrick Powell, Waltham Building Department – Zoning Officer 
• Many local business owners throughout the City 
• Small and large residential and commercial builders 
• Concerned residents 
• NOTE: Stephen Casazza PE, City Engineer - Waltham Engineering Department 

was confirmed to attend the October 28, 2014 I&I Advisory Committee meeting 
but did not show up. The Committee did not interview Mr. Casazza and the 
Committee only received limited responses to written questions sent in 
advance of the October 28, 2014. 

• The I&I Committee met ten (10) times on alternate Tuesday evenings beginning 
on July, 8,2014 through November 11, 2014 to conduct interviews and to 
review, analyze and discuss documentation collected. 

 
Findings 

 
 
With ten (10) SSO’s already reported in 2014, the City still has a significant amount of 
work to do. The problems that exist in Waltham are largely due to the infrastructure 
problems throughout the City; inadequate policies and management of the current 
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program; and the unfair and inequitable method of requiring all of the costs of fixing 
the problem to be borne by local businesses and developers.  
 
Like many communities throughout the Commonwealth, the City’s sewer 
infrastructure is aging and in need of significant investment. Approximately $10 
billion worth of residential, commercial and industrial real estate is served by 
Waltham’s sewer system. More importantly, approximately 60,000 residents and 
58,000 employees rely on the service and safety of the City’s sewer system.  Ensuring 
that the system functions properly must be a top priority for the City. 
 
I&I Problems – Infrastructure 

 
 
The following are the major infrastructure issues that the Committee found:  
 

• Tree roots and grease cause the most significant problems in sewer systems.  
Waltham has significant problems with both tree roots and grease damaging 
pipes and contributing to the I&I issues.  

• There is no comprehensive Fats, Oils, Grease (FOG) Policy currently in place in 
the City.  A draft policy is with the City Council Rules and Ordinances 
Committee.  

• The current Sump Pump Amnesty Program has not been effective in removing 
those sources of inflow.   

 
I&I Problems – Policies/Management  

 
 
The following are the major policy and management issues found: 
 

• There is an inconsistency in the administration of the Plan by the Engineering 
Department.  There is no complete “fair and equitable” treatment of all 
applicants.  

• The I&I policies are unclear to most applicants as are the process required, the 
amount of time involved and the amount of resources and costs to the property 
owners.  

• Waltham residents are largely unaware that I&I issues in the City exist. 
Businesses and developers in the City bear the burden of the majority of the I&I 
issues.  

• There are several issues with the City I&I Ordinance #30078.  There is no 
authorization under this Ordinance for the City Engineer to promulgate “Rules 
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and Regulations” or “Policies” to interpret and administer the Ordinance.  Yet, 
the City Engineer has made such “rules.” For example, there is no language in 
Ordinance #30078 documenting the “one year vacancy rule” which triggers I&I 
for commercial property that has been vacant for greater than one year.  

 
 
I&I Problems – Engineering Department 

 
 
The Committee has found that several significant concerns stem directly from the 
Engineering Department:  
 

• It does not appear that the Engineering Department has the necessary 
resources to manage and implement a successful I&I Program.  The department 
appears to be short-staffed which causes lengthy delays for applicants during 
the permitting process.  

• The current review process for I&I applications is not timely by the Engineering 
Department and significantly impacts all applicants.  

• Communications between the Building and Engineering Departments could be 
better managed and defined to assist applicants.  

 
I&I Problems – Business 

 
 
Currently in Waltham, the commercial properties bear the brunt of identifying, 
engineering, financing and completing I&I projects.  The Committee found no other 
instances of municipalities utilizing this approach to mitigate I&I.  The following are 
the issues for the business community:  
 

• The City of Waltham currently requires applicants to find projects to complete 
and to make those repairs, with unknown costs and time frames for 
completion.  

• A Covenant is placed on the property for I&I issues that is restrictive and 
presents significant title issues with lenders financing projects.  

• The One Year Vacancy Rule is an unwritten rule that has no appeals process 
and puts a burden on businesses that are already having difficulties in leasing 
or selling property. 

• There is no appeal process for decisions made by the Engineering Department.  
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• The current policies are not fair and equitable for small business.  I&I fees are 
often cost prohibitive for new businesses entering into Waltham and are 
onerous for businesses currently operating in the City.  There have been 
numerous examples of businesses that have chosen not to open in Waltham and 
those who have left Waltham due to I&I fees.  

 

 
Solutions 

 
 

Mitigating the City’s I&I problem is neither a simple nor inexpensive problem. 
Resolution of the problems will take a comprehensive and multi-faceted approach. A 
clear and actionable strategy with immediate, short-term and long-term solutions can 
help to improve the system functionality to a point where sewer system overflows are 
infrequent. This requires a long-term commitment and participation and contribution 
of all parties.  
 

Immediate Solutions 
 

 
There are immediate solutions that the City must consider taking which could be 
accomplished in a time frame of a matter of weeks.  Such immediate solutions would 
be a key start in the process to make the I&I Program in Waltham more successful:  
 

• Establish a Fats, Oils, Grease (FOG) Program.  A FOG Program is a 
requirement of the newly promulgated DEP regulations.  As a draft of such 
policy is currently with the City Council Rules and Ordinances Committee, it is 
imperative to consult with professionals and implement a comprehensive FOG 
Policy.  

• Remove the One-Year Vacancy Rule.  A Resolution Concerning Inflow & 
Infiltration Fees Dated June 9, 2014 is presently pending action by the City 
Council.  This resolution should be put to vote with the City Council and should 
be implemented to avoid further alienation of the business community.  

• Remove or rewrite the Covenant placed on properties.  Current unapproved 
policies require a Covenant to be recorded at the Registry of Deeds that 
impacts the title to a property to ensure that a specific I&I project has been 
completed.  The use of this Covenant is onerous and not fair or equitable to 
individual property owners because of the burden that it places on their 
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properties and which may impact their ability to finance or refinance the 
property. 
 

 
Short-term Solutions  

 
 
There are short-term solutions that the City must consider which could be 
implemented in a time frame of several months to one year.  Such short-term 
solutions include:  
 

• Reevaluate I&I Ordinance #30078.  A common complaint across all business 
types and sizes is the inconsistent and unclear policy standards for their 
projects. There is little information available online explaining the I&I process 
and the information that is available does not clearly indicate the impacts that 
a project proponent will face when doing business in Waltham. This 
inconsistency and unpredictability needs to be improved and the City’s policies 
need to be updated.  

• Waltham should be responsible for all sewer maintenance and repair work, 
not businesses.  The requirement for businesses to find and undertake an I&I 
mitigation project should be removed.  

• Initiate the use of an impact fee in lieu of public improvements with a 
sliding scale for user size.  It is challenging and time consuming for businesses 
to identify I&I improvement projects on their own. It is recommended that the 
City eliminate this policy and in its place adopt an impact fee based on flows.  
There are many communities in Massachusetts operating in this same way. 

• Implement an appeals process. There is currently no mechanism to appeal the 
decision by the Engineering Department.  Often, the decisions made are by 
“judgment call” of the department, as policies do not exist for all situations.  
It is strongly recommended that the City establish an appeal mechanism – 
perhaps through a subcommittee of Councilors, Engineers, and other 
professionals that enables an aggrieved party to appeal a fee or decision 
regarding I&I mitigation requirements. 

• Provide education regarding I&I to all City constituents. In order to improve 
communications with businesses and residents on the issue of I&I, the City 
should make all of the current and historic I&I documents publicly available 
and easy to find online. The City should develop literature to educate residents 
about the City’s I&I policies and distribute the literature with the City’s tax 
bill, sewer bill and online.   
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• The City should be proactive in educating businesses and developers about 
the City’s I&I policies, regulations and requirements. The cost and time to 
comply with the City’s I&I requirements should be clearly communicated to 
prospective businesses and developers, so that no surprises arise in late stages 
of project review and approval.  The City should put these requirements in 
writing and make them available online, in permitting packages, and through a 
flier that is readily available at the Building and Engineering Departments. 

• Provide additional assistance to the Engineering Department.  The 
Engineering Department appears to be short-staffed and to not have adequate 
resources to manage the I&I Program. It is recommended that the City establish 
a dedicated position within the Engineering Department to oversee I&I issues.   

• Better leverage the Sump Pump Amnesty Program.  The Sump Pump Amnesty 
Program is an important tool for the city that could be better utilized. Private 
contractors and businesses should not be seeking out homes with sump pumps, 
and the City should not be encouraging them to do so. It is recommended that 
the City engage an experienced and qualified contractor to implement the 
program and to establish an incentive-based contract that compensates the 
contractor based on the volume of conversions over a specified period. This 
program should be supplemented by inspections at the time of a property sale 
when a final meter reading occurs or when the smoke detector inspection takes 
place.  

• I&I Committee Review of the 5 year mitigation plan.   
o If it is not already contemplated as part of the scope for the existing I&I 

consultant, the city should further engage the city’s I&I consultant to 
develop a Sewer Capital Plan that identifies short-term, mid-range and 
long-term infrastructure improvement projects that intend to eliminate 
SSOs. The plan should include cost estimates for each of the 
recommended improvements and a proposed construction schedule for 
how to prioritize these improvements to reduce I&I in the shortest 
period of time. 

o Since the City has yet to issue the 5-year mitigation plan report that is 
due to MA DEP in December 2014, the City Council may want to extend 
the Committee to conduct a review of the report and to act as a 
resource to the Council.  Some Committee members may be willing to 
continue their service on this Committee for a limited time or a new 
Committee can be formed. 
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Long-term Solutions 

 
 

There is one important long-term solution that the City should consider to help get on 
track with the I&I issue:  

 

• Establish and implement a CMOM Program.  A Capacity Management 
Operations and Maintenance (CMOM) program should be implemented. A CMOM 
program is a comprehensive evaluation of all issues with respect to the 
sewerage collection system.  The process involves evaluation of every aspect 
from staffing to policies to operation and maintenance.  Implementing a CMOM 
program is recognized a national best practice and is recommended by the 
United States Environmental Protection Agency (US EPA).  

 

 

 

 

 

 

 

 

 

A CMOM program should identify short-term, mid-range and long-term 
infrastructure improvement projects that intend to eliminate SSO’s. The plan 
should include cost estimates for each of the recommended improvements and 
a proposed construction schedule for how to prioritize these improvements to 
reduce I&I in the shortest period of time. A financing plan will be necessary to 
enable the plan’s implementation. Depending on the size and scale of the 
necessary improvements, this plan will need to consider all potential funding 
scenarios including MWRA I&I Funding, State Revolving Fund Program loans, 
bonding, other grants and loans, fees, and public-private partnerships, and if 
necessary, increases in sewer rates.  

 

CMOM 

C – Capacity – Addresses blockages, structural issues, I&I issues 

M – Management – Identifies performance measures, standard 
operating procedures, training 

O – Operation – Operation of pump stations, programs 

M – Maintenance – Preventative, predictive and corrective maintenance 
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Conclusion 
 

 
A thoughtful strategy of infrastructure investment, coupled with the policy 
adjustments and other strategies outlined in this report, would enable the City to 
engage in a targeted and actionable mitigation plan yielding higher and better results. 
The current method of requiring private individuals and developers to identify 
problems, design solutions, retain qualified contractors, undertake construction and 
evaluate and test the system when the work is complete has proven to be ineffective 
in mitigating I&I in the City of Waltham.  

 
Resolving this issue in a comprehensive and expeditious fashion needs to be the 
utmost priority for the city administration moving forward.  In order to achieve this 
objective, there must be greater communication, cooperation and dedication by the 
City administration and City departments that are involved. The Committee offers the 
above set of strategies which, if implemented, will provide the City with a 
tremendous step forward in resolving this critical infrastructure challenge, while also 
preserving the city’s robust commercial tax base to support public services and 
maintain a low tax burden on residents. 
This report was submitted to the Waltham City Council at its meeting on November 
24th, 2014. The following I&I Advisory Committee Members participated in this process 
and the formulation of this report: 

 
• Robin Brodsky, Co-Chair – Waltham Resident  
• Randy LeBlanc, Co-Chair – Waltham Resident – HVAC Contractor 
• Kathy Luvisi, Secretary – Waltham Resident – Engineer (P.E.) 
• Bob Coleman – Waltham Resident – R. E. Appraiser – Property Manager – Broker 
• Tom Dusel – Non-Resident – President/CEO – Property Manager 
• Paul Finger – Non Resident - Principal – Landscape Architect 
• Joey LaCava – Waltham Resident – Business Owner 
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Massachusetts General Laws Chapter 83 
 
Massachusetts General Laws Chapter 83 is the section of the state laws which deals 
with sewers, drains and sidewalks. Section 16 of M.G.L Chapter 83 indicates the 
following:  
 
The aldermen of any city or the sewer commissioners, selectmen or road 
commissioners of a town, may from time to time establish just and 
equitable annual charges for the use of common sewers and main 
drains and related storm water facilities, which shall be paid by every 
person who enters his particular sewer therein…..In establishing 
quarterly or annual charges for the use of main drains and related storm 
water facilities, the city, town, or district may either charge a uniform fee for 
residential properties and a separate uniform fee for commercial properties 
or establish an annual charge based upon a uniform unit method; but, the 
charge shall be assessed in a fair and equitable manner. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Addenda 13 

  

I&I Ordinance 



Addenda 14 

  



Addenda 15 

  

 
 
 
 



I&I Policies

Addenda 16

rinsuik
Sticky Note
Rejected set by rinsuik

rinsuik
Underline



Addenda 17



Addenda 18 

  



Addenda 19 

  



Addenda 20 

  



Addenda 21 

  



Addenda 22 

  



Addenda 23 

  



Addenda 24 

  



Addenda 25 

  



Addenda 26 

  



Addenda 27 

  

 
 
 

 



Addenda 28 

  

I & I Committee Minutes 



Addenda 29 

  



Addenda 30 

  



Addenda 31 

  



Addenda 32 

  



Addenda 33 

  



Addenda 34 

  



Addenda 35 

  



Addenda 36 

  



Addenda 37 

  



Addenda 38 

  



Addenda 39 

  



Addenda 40 

  



Addenda 41 

  



Addenda 42 

  



Addenda 43 

  



Addenda 44 

  



Addenda 45 

  



Addenda 46 

  



Addenda 47 

  



Addenda 48 

  



Addenda 49 

  



Addenda 50 

  



Addenda 51 

  



Addenda 52 

  



Addenda 53 

  



Addenda 54 

  



Addenda 55 

  



Addenda 56 

  

 
 



Addenda 57 

  

CMOM Request 

 
 



Addenda 58 

  

EXCERPTS FROM CMOM SELF ASSESSMENT CHECKLIST MEMORANDUM 
 
 

 
SOURCE: City of Waltham Engineering Department Memorandum 

to Waltham City Councilors 
 
DATE OF DOCUMENT:    July 30, 2014 
     
 
FROM:      Stephen Casazza, PE City Engineer 
 
UTILITY CONTACT INFO:   Completed by: Stephen A. Casazza, City Engineer 

Date: July 28, 2014 
Phone: 781.314.3830 

 
COLLECTION SYSTEM 
DESCRIPTION:     Name: Waltham Sewer Collection System 

Staff: Lisa M. Goyer, PE (Assistant City Engineer) 
Phone: 781.314.3820 
Fax: 781.314.3535 
Email: lgoyer@city.waltham.ma.us 
NPDES/Permit#: MA0410066 

 
TREATMENT FACILITIES 
 
 
AVERAGE DRY  
WEATHER FLOW:    8.69 Million Gallons per Day (MGD) 
 
AVERAGE DAILY FLOW:   8.09 MGD 
 
ACCESS AND MAINTAINENCE 
 
 
MANHOLES:     4,000 
 
NUMBER OF AIR VACUUM  
RELIEF VALVES:    12  
 
CONVEYANCE & PUMPING: 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Gravity 
Sewers 

Force 
Mains 

Pump Stations 

Pipes and 
Pumps 

138 miles 1 mile 6 

0-25 years 
old 

7% 10% ------ 

26-50 years 
old 

33% 90% ------ 

51-75 years 
old 

54% ----- ----- 

>76 years 
old 

6% ----- ----- 
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NUMBER OF INVERTED SIPHONS:   3 
 
SERVICE AREA  
CHARACTERISTICS 
 
 
SERVICE AREA:     8,704 Acres 
 
SERVICE POPULATION:   61,000 People 
 
ANNUAL  
PRECIPITATION:    33 Inches 
 
NUMBER OF SERVICE  
CONNCETIONS: 
 

Residential:     12,657  
 

Commercial:     638  
 

Industrial:     188 
 

Total:      13,483 
 
PIPE DIAMETER:  
    
 
 
  
 
 
 
 
 
PIPE MATERIALS:   
 
 
 
 
 
 
 
 
 
 
INTERNAL TV  
INSPECTION (TVI): Percent of Total Defects Determined by TVI During the Last Five (5) Years (Best G
 

 Fats, Oils and Grease: 35% 
 Broken Pipes:   15% 
 Line Deflection:   10% 
 Joint Separation:   15% 
 Root Intrusions:  25% 

 Gravity Sewers Force Mains 

8 inches or less 72.5% 100% 

9-18 inches 24% ------- 

19-36 inches 2% ------ 

>36 inches 1.5% ------ 

High Density Polyethylene (HDPE) 1% 

Reinforced Concrete Pipe (RCP) 11% 

Polyvinyl Chloride (PVC) 10% 

Vitrified Clay Pipe (VCP) 60% 

Ductile Iron 8% 

Asbestos Cement Pipe 8% 

Brick 2% 
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SEWER CLEANING (CLN): 
 

System Cleaning  

Frequency:     12 years 

 

Utility Plan for System  

Cleaning:     5 years 

 
Percent of sewer lines are cleaned, even high/repeat cleaning 

trouble spots during the past year: 15% 

 

There is a root control program. 

 

The utility has a fats, oils, and grease (FOG) program. 

 

The average number of stoppages experienced per mile of 

sewer pipe per year is 1.5%.   

MANHOLE INSPECTION  
AND ASSESSMENT  
(MAN): Approximately 50 manholes were inspected during the past year.  
 
TRACKING SSOS (TRK):  

 
70 SSO events have been reported in the past Five (5) years.   

 
60% of the SSOs were less than 1,000 gallons in the past Five 
(5) years.  

 
TRACKING SSOS  
(TRK) cont’d: 

Approximate percent of SSOs discharge were from the following in the 
past Five (5) years:  
 
 Manholes     85% 
 Pump Stations    1% 
 Main and Trunk Sewers  9% 
 Lateral and Branch Sewers  5% 

 
Best guess estimates for the cause of SSOs discharges by percent in the 
last Five (5) years:  

 

 Debris Buildup    25% 
 Collapsed Pipe    25% 
 Root Intrusion    25% 
 Fats, Oils and Grease  25% 
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75% of SSOs is released to soil, 24% to paved areas and 1% to 
surface water (rivers, lakes, streams).  
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EXCERPTS FROM MASSACHUSETTS WATER RESOURCE AUTHORITY 
ANNUAL INFILTRATION AND INFLOW (I/I) REDUCTION REPORT 

FOR FISCAL YEAR 2014 
 

 
SOURCE: Massachusetts Water Resource Authority 
 MA Water Resources Authority NPDES Permit 

Number MA0103284 – MWRA Annual 
Infiltration and Inflow (I/I) Reduction Report for 
Fiscal Year 2014 

 
MWRA I/I LOCAL FINANCIAL  
ASSISTANCE PROGRAM  
FUNDING SUMMARY  
AS OF JULY 2014:   
 
 
 
WALTHAM: NORTH SYSTEM  
(COMMUNITY 35):    
 
BACKGROUND INFORMATION 
  
 
MILES OF SEWER: 138 
 
SEWERED POPULATION:  61,120 
 
THREE (3) YEAR (’11-’13)  
ANNUAL AVERAGE I/I: 3.35MGD 
 
MASSDEP ADMINISTRATIVE  
ACTIONS: ACOP-NE-10-1N001 (February 2010)  
 ACOP-NE-04-1N004 (January 2005)  
 ACOP-NE-02-1003 (May 2003)  
 NON-NE-01-1066 (April 2001) 
 
LATEST I/I OR SSES REPORT: Updated Wastewater Facilities Plan (including 

Operations and Maintenance Plan) (April 2011)  
        
 Rangley Acres — I/I Removal Project Report 

(Spring 2012) 
 
Polaroid Redevelopment Project Report 
(Summer 2013) 

 
Inflow & Infiltration Improvements Section 5C 
(Lexington St Trapelo Rd to Town Line) (March 

Community

Total 
Allocations 
(Phases 1-

10) 

Total 
Distributions 
(Phases 1-

10) 

Percent 
Distributed

Funds 
Remaining

Waltham $13,732,400 $7,808,400 57% $5,924,000 
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2014) 
 

Inflow & Infiltration Analysis Sewer System 
Section 12A-2 Lakeview Area (July 2014) 

 
Inflow & Infiltration Improvements Phase 5.1, 
Section 6B6 — Pond End Lane Area (August 
2014) 
 

PRIVATE SOURCE INFLOW 
REMOVAL PROGRAM: The contract for 59 illegal sump pump removal 

(Contract #2 — Areas 5B, 5D and 15 under the 
Sump Pump Amnesty Program) was awarded 
to Gravity Construction. To date, 55 illegal 
sump pumps have been removed. 
Construction is ongoing with completion 
Expected in Summer 2014. This project is 
expected to remove 66,000 GPD of peak 
inflow. 

 
 
SUMP PUMP AMNESTY PROGRAM  
 
 
THREE SDE ENGINEERING MEMOS,  
CITY’S CONSULTING ENGINEER 
FOR ADMINISTERING THE THIRD  
PHASE OF THE PROGRAM:  Memo 1 — "Single Family Residence Survey" 

6129 homeowners received survey of which 
3303 responses were received. Date, February 
13, 2014 

 Memo 2 — "Inspection Results of Single 
Family residences", 337 internal building 
inspections were performed. Date, February 
13, 2014 

 Memo 3 — "Sump Pumps Discharging to 
Sanitary Sewer" 169 illegal sump pumps 
were detected. Date, February 7, 2014. 

 
I/I REHABILITATION PROJECTS  
IN DESIGN OR CONSTRUCTION: In February 2014, City hired Tighe & Bond 

Engineers to design the Cedarwood Area 
13/14 A, SSO Mitigation Project. This project 
also includes flow metering, pipe cleaning and 
CCTV which was completed Spring 2014. 
Project design is ongoing. 

  
 Repair of Rich Street / Elson Road sewer 
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casement pipe, removed six-foot section of 
damaged sewer main. 

 Remove and repair severely leaking wye in 
sewer main on No. 1099 Trapelo Road (in front 
of Boston Chicken), approximately 89,000 gpd 
infiltration removed. 

 
 Forty-eight (48) sewer service repairs were 

performed by City with some help from 
Contractors (assume 5 gpd I/I per service = 
240 gpd removed). 

 Sewer Main cleaned and CCTV inspected on 
Lexington Street, Pond to School Street and 
School Street, including siphon from Lexington 
Street to Exchange Street (no significant I/I 
detected). 

 Heavy cleaning of sewers on Livingstone 
Lane along with sewer mains tributary to the 
Spencer Street Sewer Pumping Station. 

 
REPORTING PERIOD ACTIVITY:  The following sewer rehabilitations were 

performed under the Illicit Discharge Detection 
and Elimination (IDDE) Project for the period 
July 2013 to June 2014: 

 
 For the Phase 2 and Phase 3 portions of this 

project, construction work package will be bid 
Fall 2014. City is procuring for an engineering 
consultant to continue this program. 
 

 Smoke test, direct connection removal of inflow 
in Cedarwood Area to be performed in 
conjunction with SSO mitigation project / sewer 
rehabilitation. Work to be bid Summer 2014. 

 
MWRA I/I LOCAL FINANCIAL  
ASSISTANCE PROGRAM:  The community has financed seven (7) I/I 

investigation projects through the Authority's 
funding assistance program. Of the 
$13,732,400 allotted through the Program's 
Phases 1 - 10, the community has $5,924,000 
remaining in funding assistance. 
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TABLE 1 - CV13 WMRA WASTEWATER 
METERING SYSTEM COMMUNITY  
FLOW ESTIMATES: 

COMMUNITY
TOTAL 

POPULATION
SEWERED 

POPULATION

WALTHAM 61,181 61,120
 

 

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC AVG.
9.87 10.14 14.12 9.34 8.16 12.68 7.78 6.66 6.29 5.97 6.13 7.22 8.69

CY13 AVERAGE DAILY FLOW (ADF) BY CALENDAR MONTH (MDG)

 
 
 
 
 
TABLE 2 -2013 MWRA COMMUNITY  
WASTEWATER FLOW COMPONENT  
ESTIMATES (CY-13-12 MONTHS): 
 

COMMUNITY WALTHAM

TOTAL POPULATION 61,181

SEWERED POPULATION 61,120

NO. OF CONNECTS TO 
MWRA SYSTEM

5

MILES OF LOCAL 
SEWERS

138

NO. OF METERS FOR 
PERMENANT SYSTEMS

4

AVERAGE DAILY FLOW 
ADF (MGD)

8.69

PERCENT AVERAGE 
DAILY FLOW (ADF)

2.90%
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SELECTED DRY DAT 
ADF (MGD)

8.09

AVERAGE DAILY 
INFILTRATION (MGD)

2.29

INFILTRATION AS A % 
OF ADF

26.40%

AVERAGE SANITARY 
FLOW (MGD)

5.8

SANITARY AS A % OF 
ADF

66.70%

AVERAGE DAILY 
INFLOW

0.59

INFLOW AS A % OF ADF 6.80%

PEAK MONTH ADF 
(MGD)

14.12

PERCENT PEAK MONTH 
ADF

2.89%
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Comparison of MWRA Wastewater Flow Component Estimates  

(FY- 2009 - 12 Months) To (FY 2013 - 12 Months)  
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TABLE 3 – 2014 FINAL COMMUNITY  
WASTEWATER FLOW COMPONENT 
ESTIMATES: 
 

COMMUNITY WALTHAM

SEWERED POPULATION 61,051

MILES OF LOCAL 
SEWERS

138

IDM OF LOCAL SEWERS 1,380

AVERAGE DAILY FLOW 
ADF (MGD)

9.52

AVERAGE ANNUAL 
INFILTRATION (MGD)

3.05

AVERAGE ANNUAL 
INFLOW (MGD)

0.67

AVERAGE SANITARY 
FLOW (MGD)

5.8

ADF (GDP PER IDM) 6,899

I/I (GDP PER IDM) 2,696

INFLITRATION (GDP PER 
IDM)

2,210

INFLOW (GDP PER IDM) 486

INFLOW (GDP PER 
SEWER MILE)

4,855

AVERAGE SANITARY 
(GDP PER SEWER 
POPULATION)

95
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TABLE 3 – 2014 FINAL COMMUNITY  

WASTEWATER FLOW COMPONENT  
ESTIMATES (RANKED DETAIL): 
 

FRAMINGHAM 62,092 6

WALTHAM 61,120 7
MALDEN 60,011 8

BRAINTREE 140 9

WALTHAM 138 10
NATICK 135 11

WOBURN 1,410 10

WALTHAM 1,380 11
BROOKLINE 1,332 12

BROOKLINE 8.82 6

WALTHAM 8.69 7
MALDEN 8.41 8

FRAMINGHAM 2.33 11

WALTHAM 2.29 12
WOBURN 2.22 13

COMMUNITY
AVERAGE 

ANNUAL INFLOW 
RANK

MALDEN 0.67 11

WALTHAM 0.59 12
BRAINTREE 0.56 13

RANK

NETWON 7 4

WALTHAM 5.8 5
SOMERVILLE 5.3 6

RANK

MELROSE 6,381 10

WALTHAM 6,297 11
WINTHROP 6,235 12

RANK

RANK

RANK

COMMUNITY
ADF (GPD PER 

IDM)

COMMUNITY
AVERAGE 

SANITARY FLOW 

COMMUNITY
AVERAGE 
ANNUAL 

COMMUNITY
AVERAGE DAILY 
FLOW ADF (MGD)

COMMUNITY
IDM OF LOCAL 

SEWERS

COMMUNITY
MILES OF LOCAL 

SEWERS
RANK

COMMUNITY
SEWERED 

POPULATION
RANK
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RANK

EVERETT 2,157 19

WALTHAM 2,087 20
DEDHAM 2,055 21

CHELSEA 1,699 15

WALTHAM 1,659 16
DEDHAM 1,623 17

INFLOW (GPD 
PER IDM)

BRAINTREE 431 19

WALTHAM 428 20
BELMONT 424 21

CHELSEA 1,699 15

WALTHAM 1,659 16
DEDHAM 1,623 17

BRAINTREE 431 19

WALTHAM 428 20
BELMONT 424 21

COMMUNITY
INFLOW (GPD 
PER SEWER 

MILE)
RANK

HINGHAM 4,545 17

WALTHAM 4,275 18
BRIANTREE 4,000 19

COMMUNITY

AVERAGE 
SANITARY (GPD 

PER SEWER 
POPULATION)

RANK

CANTON 97 5

WALTHAM 95 6
BWSC 93 7

COMMUNITY
INFLOW (GPD 

PER IDM)
RANK

COMMUNITY RANK

COMMUNITY
INFILTRATION 
(GPD PER IDM)

RANK

COMMUNITY
INFILTRATION 
(GPD PER IDM)

RANK

COMMUNITY I/I (GPD PER IDM)
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Steadily Increasing MWRA Sewer Assessments 

 

 

DATE 2008
AMOUNT $10,567,428

DATE 2009
AMOUNT $10,890,696
$ ∆ FY 08 v. FY 09 $323,268
% ∆ FY 08 v. FY 09 3.1%

DATE 2010
AMOUNT $11,731,972
$ ∆ FY 09 v. FY 10 $841,276.00
% ∆ FY 09 v. FY 10 7.7%

DATE 2011
AMOUNT $11,906,428
$ ∆ FY 10 v. FY 11 $174,456
% ∆ FY 10 v. FY 11 1.5%

DATE 2012
AMOUNT $12,347,461
$ ∆ FY 11 v. FY 12 $441,033
% ∆ FY 11 v. FY 12 3.7%

DATE 2013
AMOUNT $12,485,924
$ ∆ FY 12 v. FY 13 $138,463
% ∆ FY 12 v. FY 13 1.1%

DATE 2014
AMOUNT $12,759,248
$ ∆ FY 13 v. FY 14 $273,324
% ∆ FY 13 v. FY 14 2.2%

DATE 2015
AMOUNT $12,953,820
$ ∆ FY 14 v. FY 15 $194,572
% ∆ FY 14 v. FY 15 1.5%

MWRA SEWER ASSESSMENTS
FOR WALTHAM, MA
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EXCERPTS FROM FINAL OFFICIAL STATEMENT DATED JUNE 10, 2014 
CITY OF WALTHAM, MASSACHUSETTS 

$3,500,000 GENERAL OBLIGATION TAXABLE BOND ANTICIPATION NOTES 
 
 

FISCAL YEAR REAL ESTATE VALUATION 

2014 $ 8,361,208,824 

2013 $ 8,214,545,834 

2012 $ 8,145,298,634 

2011 $ 8,121,192,934 

2010 $ 8,286,176,362 

 
FISCAL 2014 

TYPE OF PROPERTY ASSESSED VALUATION 
% OF TOTAL ASSESSED 

VALUATION 

RESIDENTIAL $ 5,772,320,361 66.4 

COMMERCIAL $ 2,127,776,189 24.5 

INDUSTRIAL $ 461,112,274 5.3 

PERSONAL $ 336,977,250 3.9 

TOTAL $ 8,698,186,074 100 

 
STATE EQUALIZED VALUATION 

JANUARY 1 STATE VALUATION % CHANGE 

2012 $ 9,279,182,000 0.72 

2010 $ 9,212,986,100 (7.26) 

2008 $ 9,934,066,400 7.23 

2006 $ 9,264,421,800 11.76 

2004 $ 8,289,720,700 11.19 
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CITY OF WALTHAM, MASSACHUSETTS 
 

SEWER FUND 
 
 

 

THERE IS NO SEPARATE ACCOUNTING OF RECEIPTS OR 

DISBURSEMENTS FOR I&I IN THE CITY’S FINANCIAL STATEMENTS. 
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DIRECT DEBT SUMMARY 

PROJECTED AS OF JUNE 30, 2014 
 

LONG-TERM INDEBTEDNESS 
 

SEWER $ 10,728,120 

 

OVERLAPPING DEBT ASSESSED TO THE CITY: 

 

 
DEBT AS OF JUNE 30, 2013. MWRA RATES AND CHARGES ARE BASED, IN 

THE CASE OF SEWER RATES, ON POPULATION AND POPULATION 

EQUIVALENTS OF THE MUNICIPALITY. DEBT SERVICE ON ITS BONDS IS ONE 

COMPONENT OF THE OVERALL COST OF MWRA SEWER ASSESSED TO ITS 

MUNICIPALITITES, AND ALLOCABLE SHARES ASSESSED TO INDIVIDUAL 

MUNICIPALITIES WILL VARY FROM YEAR TO YEAR TO REFLECT CHANGES IN 

USE AND POPULATION. 

 

MA WATER 
RESOURCES 
AUTHROITY 

OUTSTANDING 
ESTIMATED SHARE 

OF WALTHAM 

ASSESSMENT 
FOR 

OPERATIONS 
AND DEBT 
SERVICE 

FISCAL YEAR 
2014 

SEWER $ 4,033,856,000 2.978% $ 12,759,248 
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EXCERPTS FROM CITY OF WALTHAM, MASSACHUSETTS 
COMPREHENSIVE ANNUAL FINANCIAL REPORT 

FOR THE FISCAL YEAR ENDED JUNE 30, 2013 
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Best Practices for a Fully Functional Sewer System 
 

 Maintain a system that is in good physical condition 
 

 Maintain a system that is well maintained 
 

 Maintain a system that is updated appropriately 
 

 Maintain a system that has a program of predictable preventative maintenance 
 

 Maintain a system that is operationally sound and efficient 
 

 Maintain a system that provides for sufficient current flow and contemplated 
future flow 
 

 Maintain a system that provides for elimination of contamination and pollution of 
public waters 
 

 Maintain a system that is supported by appropriate financial reserves 
 

 Maintain a system that has stabilized and sustainable rates that are “fair and 
equitable” 

 
 

Goals for Waltham’s Sewer System 
 
 
 Eliminate all Sewer System Backups 

 
 Eliminate all Health and Environmental Impacts of Sewer System Overflows 

 
 Remove All and Prevent New Inflow Sources from Public and Private Sources 

 
 Minimize System Wide Infiltration 

 
 Educate and Involve the Public about Inflow & Infiltration 

 
 Develop an Operation and Maintenance Program 

 
 Improve Funding Mechanisms for Identifying and Removing I / I 
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What are the Problems with Waltham’s Sewer System? 

 

 Inflow and Infiltration (I / I) - primary problem resulting in ~ 30% of MWRA Sewer 
Charges 
 

 Sewer System Overflows (SSOs) and Sewer System Back-ups which violate the 
Clean Waters Act 

 Aging Infrastructure where 60% of the Sewer System is over 50 years old with 
Significant Structural Problems – breaking, collapsing and sagging pipes with 
major leaks – Intrusion/Blockages from roots, grease, etc. 
 

 Increasing State and Federal requirements for sewer system and storm water 
management  
 

 Steadily increasing MWRA Sewer Assessments exacerbated by I / I 
 

 Steadily Increasing Sewer Costs and Budgets 

 
 

 
What are the Solutions? 

 
 

 A Sewer System Management Plan based on Capacity, Management, 
Operations and Maintenance (CMOM) that investigates and tests the system and 
documents its problems, utilizes competent and experienced engineers to 
designs repairs and fixes to the system, contracts with competent experienced 
contractors to clean, repair, replace, seal and re-line the Sewer System 
 

 Undertake a comprehensive program of public education about sewer system 
issues and problems  
 

 Develop a Master Plan for Capital Improvement Sewer Projects with an 
appropriate financial plan, rate structure and bonding mechanism  
 

 Re-structure the I / I payment and funding mechanism to make it “fair and 
equitable” 
 

 Develop a Sewer System Financial Statement with full Disclosure of I & I Funds 
collected and expended 
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Sewer System Investment Benefits 

 

 Rehabilitate aging sewer system infrastructure 

 Reduce costly future repairs 

 Reduce costs of reactive maintenance 

 Reduce costly emergency repairs 

 Improve sewer service to residents and businesses 

 Reduce inflow and infiltration  

 Reduce sewer system overflows and pollution of city waters and properties 

 

Best Practices for Sewer System Maintenance 

 

 Inspection and assessment of the sewer system using current technologies 

 Oversight of inspection and assessment by experienced and competent 
engineers 

 Television inspection 

 Smoke testing 

 Dye testing 

 Flow isolation 

 Pipe cleaning 

 Manhole inspection, cleaning and repair 

 Repairs and upgrades to the system designed by experienced and competent 
engineers 

 Retain competent and experienced engineers, consultants and contractors  

 Undertake construction in a timely and cost effective manner 

 Post-construction retesting and Flow Evaluation 
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Map of Sewer System Overflows – 2004 to 2010 

 

 

Lake  & Lexington Sts. 

Totten Pond Rd. 
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Administrative Consent Order – May 7, 2003 
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Amended Consent Order – January 31, 2005 
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