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Introduction 
The Pipeline and Hazardous Materials Safety Administration (PHMSA) has awarded the 

Metropolitan Area Planning Council (MAPC) a 2015 Technical Assistance Grant (TAG) for a 

one-year term, beginning on September 24, 2015. As stated in the Grant Agreement, MAPC’s 

program consists of the following: 

 

“[The] grant will fund the Metropolitan Area Planning Council (MAPC) and the Home Energy 

Efficiency Team (HEET) to measure leakage in natural gas distribution pipelines in the Greater 

Boston region in order to 1) accurately identify leakage locations and concentrations and 2) 

enhance the capacity for municipalities to collaborate with gas utilities on leak repair. The goal is 

to accelerate the repair of natural gas leaks by providing data to more comprehensively scope the 

problem and to support mitigation and engagement strategies. 

 

Goals: 

 Improve the understanding of the extent of natural gas leaks in eastern-Massachusetts so 

that response efforts can more appropriately target risk 

 Facilitate the efficient repair of aging, leaking pipeline infrastructure by providing data to 

support best practices for municipal collaboration with utilities to repair leaks 

 Generate productive dialogue between stakeholders that will endure throughout the long-

term process of reducing natural gas leaks 

 Overall, support efforts to protect public and environmental health, reduce the risk of 

injury, and minimize contributions to global climate change by mitigating natural gas 

leaks.”1 

 

The overall purpose of the PHMSA TAG program is to “allow communities and groups of 

individuals to obtain funding for technical assistance in the form of engineering or other 

scientific analysis of pipeline safety issues and help promote public participation in official 

proceedings.”1 MAPC’s implementation of the TAG program will directly address both of those 

purposes. First, the leak surveys and interviews with participating municipalities about 

coordination practices will produce quantitative and qualitative data about pipeline safety issues. 

Second, MAPC will participate on and present findings to the Special Utility Commission, 

convened by the Massachusetts Department of Public Utilities, to address utility-municipality 

coordination.  

 

                                                 
1 PHMSA & MAPC Grant Agreement 
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Expected Program Outputs and Progress to Date 
Objective 1  

 Within the first 3 months of the program (e.g. 12/31/2015), MAPC and HEET will have 

recruited the participation of 15 to 25 municipalities and designed a survey methodology 

best suited for the project. 

 

MAPC, assisted by HEET, has recruited 25 municipalities to participate in the program, as listed 

in Table 1, and has finalized the gas leak survey methodology (See Appendix 1). 

 

Table 1. Recruited Municipalities & Characteristics 

Municipality 
Gas Distribution 

Utility 
Municipality 

Gas Distribution 

Utility 

ACTON National Grid LITTLETON National Grid 

ARLINGTON National Grid MALDEN National Grid 

BEDFORD National Grid MARLBOROUGH Eversource 

BELLINGHAM Columbia Gas MELROSE National Grid 

BOSTON Eversource/Ngrid MEDFIELD Columbia Gas 

BROOKLINE National Grid MILFORD Eversource 

CAMBRIDGE Eversource MILLIS Columbia Gas 

CHELSEA National Grid NEWTON National Grid 

CONCORD National Grid RANDOLPH Columbia Gas 

GLOUCESTER National Grid SALEM National Grid 

HOPKINTON Eversource SWAMPSCOTT National Grid 

LEXINGTON National Grid WALPOLE Columbia Gas 

LINCOLN National Grid   

 

Part of the survey methodology includes the criteria used to target and select municipalities for 

participation in the program. MAPC identified three characteristics of a municipality most 

relevant to the study: 

1) Natural gas distribution utility; 

2) Median income of the municipality; and 

3) Community type2 

 

MAPC determined that the program should strive to achieve participation that will reflect the 

relative distribution of the three investor-owned natural gas utilities (“gas utilities”) within the 

study area, the MAPC region, which covers 101 cities and towns in greater Boston. For median 

income and community type, MAPC determined that each quartile of median income and each of 

the four community types should be as equally represented as possible among the participating 

municipalities.  

                                                 
2 Going to add a reference in to define this 
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MAPC then assembled the characteristic data for all 101 municipalities in the MAPC region and 

conducted targeted outreach to achieve the desired recruitment. HEET assisted with recruitment. 

Distributions of the characteristics of the recruited municipalities are shown in Tables 2, 3 and 4. 

 

Table 1. Natural Gas Distribution Utility 

Natural Gas 

Distribution 

Utility 

# Municipalities 

in MAPC 

Region 

% of Total # Municipalities 

in Project 

% of Total in 

Project 

National Grid 57 57% 15 60% 

Eversource 18 18% 4 16% 

Both National Grid 

and Eversource 

4 4% 1 4% 

Both Eversource 

and Columbia Gas 

1 1% 0 0% 

Columbia Gas 20 20% 5 20% 

Total 100 100% 25 100% 

 

Table 2. Municipal Median Household Income 

Quartile MAPC Region 

Median Income 

Range 

# Municipalities in 

Project 

% of Total in Project 

Below Q1 <$75,298 8 32% 

Q1 to Median $75,298 to <$95,465 6 24% 

Median to Q3 $95,465 to <116,875 4 16% 

Above Q3 >$116,875 7 28% 

Total  25    100% 

 

Table 3. Community Type 

Type # Municipalities in Project % of Total in Project 

Developing Suburbs 5 20% 

Inner Core 8 32% 

Maturing Suburbs 8 32% 

Regional Urban Centers 4 16% 

Total 25 100% 

 

In order to achieve the goals of the project, MAPC determined that the surveys must collect two 

sources of data: 

1) Qualitative: municipal experience collaborating with the gas utility on natural gas leak 

repairs and gas main replacements 

2) Quantitative: natural gas leak locations and other measureable gas leak characteristics 
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When recruiting municipalities, MAPC required that each municipality provide the qualitative, 

experiential data by performing a 1-hour interview with the program. Participation in the 

quantitative, gas leak data collection was encouraged, but optional. 

 

MAPC chose to collect the qualitative data through a one-hour interview with each municipality, 

and MAPC developed a series of questions intended to guide the discussions (the list of 

questions is available in Appendix 1). Any member of the municipality’s staff could participate 

in the interview. Typically, the Director of Public Works and the Town or City Engineer 

participated. Occasionally, a representative from the Fire Department, Police Department, or 

City Administration attended as well. HEET conducted the majority of the interviews. Most were 

done in person, as HEET and MAPC found this generated better conversation and discussion.  

 

To develop the gas leak survey procedures, MAPC referenced the procedures published by gas 

utilities in official filings to the Department of Public Utilities. The procedures cover the method 

of surveying for leaks and the method of classifying them as Grade 1, 2 or 3. MAPC also worked 

with the leak survey contractor identified in the grant proposal, Gas Safety Inc., to ensure that the 

contractor had the proper certifications and equipment to perform the leak surveys to a standard 

comparable to that of the gas utilities.  

 

In the fall of 2015, MAPC contacted the Department of Public Utilities to notify them of the 

grant and to invite their participation, such as providing input on the methodology and 

preliminary results. The Department appreciated the notification but asked not to be involved due 

to on-going regulatory matters relating to gas leaks. In January 2016, MAPC contacted the gas 

utilities to inform them of the grant. During these conversations, MAPC offered to share the draft 

gas leak survey methodology in order to invite their input. In late March 2016, MAPC circulated 

the methodology, and it resulted in productive dialogue with each of the utilities. In response to 

their comments, MAPC made some adjustments and clarifications to its methodology. MAPC 

finalized the methodology on April 19, 2016. Please see Appendix 1 for full details of the 

methodology. 

 

Objective 2 
 Within the first 7 months of the program (e.g. 4/30/2016), Gas Safety Inc. will have 

performed natural gas leak surveys in each of the participating municipalities according 

to the methodology, covering roughly 10 to 15 miles of below-street natural gas 

distribution system in each municipality.  

 

Of the 25 recruited municipalities, 24 have completed the interview. All 25 have indicated 

willingness to participate in the gas leak surveys; three municipalities have completed the gas 

leak surveys, and a fourth is in progress. The gas leak surveys have so far covered the maximum 

15 miles in each municipality. The surveys have taken longer than expected per municipality, in 

large part due to the prevalence of leaks; each leak requires a walking inspection to collect the 
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appropriate data. In order to stay on schedule for Objective 3 (due 6/30/2016), MAPC plans to 

reduce the number of miles surveyed per municipality closer to 10 miles. Gas Safety Inc. 

believes this will allow them to meet, and potentially exceed, the minimum project objective of 

surveying 15 municipalities. MAPC will begin analyzing data for each municipality in mid-May. 

This rolling process will minimize delay in producing the final analysis and report. 

 

Maps showing the surveyed routes are available in Appendix 2. MAPC selects the survey routes 

in order to cover streets with below-street natural gas infrastructure, including both leak-prone 

(i.e. cast-iron and non-protected steel) and non-leak prone (i.e. plastic) infrastructure. These 

locations are determined through a combination of: 

 Spatial analysis of gas leak location data reported to the Department of Public Utilities by 

gas utilities in their Annual Service Quality Reports for calendar year 2015; and 

 Records from local staff on recent natural gas infrastructure projects and local 

knowledge of gas service locations 

 

During discussions about the methodology, the gas utilities expressed to MAPC that it would be 

helpful for them to know where MAPC plans to survey, in order to plan to allocate response 

resources if leaks are found. As a result, MAPC has volunteered to send each utility the maps of 

our planned survey area as a courtesy at least 24 hours prior to beginning surveys. Further, one 

of the gas utilities indicated to MAPC that it would prefer that Gas Safety Inc. only notify them 

of Grade 1 leaks, those that constitute an immediate safety hazard. The gas utility felt that this 

would avoid unnecessary use of their gas leak response resources. MAPC ensured that our 

methodology reflected that request across utilities. 

 

Objectives 3, 4 and 5 
Deadlines for Objectives 3, 4 and 5 range from June 30 to October 1, 2016. Nevertheless, MAPC 

has already begun making progress in part on Objective 5: 

 Within 1 year of the program (e.g. 10/31/2016), MAPC and HEET will have 1) conveyed 

feedback to the municipal-utility coordinating commission…  
 

In late April, the municipal-utility coordinating commission, officially called the Special Utility 

Commission, held its first meeting. MAPC attended this meeting as a formal representative on 

the Commission. The DPU also convened the first meeting of municipal and utility stakeholders, 

intended to identify synergies between both groups. MAPC attended this meeting as well. MAPC 

looks forward to continuing engagement with the Commission, including delivering the findings 

of the program when ready.  

 

Quantification of Program Outputs 
The two outputs that may be quantified at this time are:  

1) Recruiting program participation  

2) Conducting qualitative interviews  
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The program has recruited 25 municipalities, and interviews have been conducted with 24 

municipalities.  

 

When computing the costs per unit, the rates for MAPC staff equal the sum of personnel, 

indirect, and fringe. All personnel rates for MAPC staff used in the computation below match the 

rates submitted in MAPC’s TAG application in April 2015. However, the indirect and fringe 

rates have been updated to reflect MAPC’s new overhead rate that was approved in June 2015. 

See Appendix 3 for the approval letter. The rates for HEET matches the rate submitted in 

MAPC’s TAG application in April 2015. 

 

To recruit each municipality costs approximately: $124.89 

 

 Recruitment includes: 

o MAPC collected all of the relevant characteristics (utility, community type, and 

median income) about each of the 101 MAPC municipalities. 

o MAPC staff drafted a press release and a short, explanatory flyer to accompany 

any recruitment communications 

o MAPC drafted an invitation to participate and conducted general outreach through 

two of our monthly newsletters  

o MAPC and HEET conducted follow up email and phone communication with 

interested municipalities. 

o After the general outreach, MAPC drafted email text and phone scripts for 

targeted outreach to individual municipalities. 

o MAPC led the targeted outreach and was supported by HEET 

 

Table 5. Cost to Recruit One Municipality  

Task 
MAPC 

Hours 

MAPC 

Rate 

HEET 

Hours 

HEET 

Rate 

Total 

Cost 

Data Collection for Municipal 

Characteristics 3 $63.06 

  

$189.18 

Draft Press Release & Flyer 9 $68.61 

  

$617.49 

Draft & Send General Invite to 

Participate 2 $63.06 

  

$126.12 

Follow Up on General Invite 10 $63.06 5 $55.00 $905.60 

Draft Targeted Invite to Participate 1 $63.06 

  

$63.06 

Conduct Targeted Invites 15 $63.06 5 $55.00 $1,220.90 

Total Cost 

    
$3,122.35 

Number of Municipalities 

    
25 

Cost per Municipality 

    
$124.89 
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To conduct each qualitative interview costs approximately: $182.02 

 

 Interview includes 

o Scheduling interview 

o Conducting interview:  

 1.5 hours: Round drive time to drive to and from meeting 

 1 hour: Interview time 

 0.5 hour: Time to review and clean up notes post-interview 

 HEET conducted 21 interviews and MAPC Principal Investigator Patrick Roche 

conducted 3 interviews  

 

Table 6. Cost to Interview One Municipality 

 

MAPC 

Hours 

Municip-

alities 

MAPC 

Rate 

HEET 

Hours 

Municip-

alities 

HEET 

Rate 

Total 

Cost 

Schedule 

Interview 0.25 3 $63.06 0.25 21 $55.00 $336.05 

Travel and 

Conduct Interview 3 3 $63.06 3 21 $55.00 $4,032.54 

Total Cost 

      
$4,368.59 

Municipalities 

      
24 

Cost per 

Municipality 

      
$182.02 

 

Discussion of Timing & Deadlines 
The project is currently behind schedule for Objective 2: completing the gas leak surveys. By the 

Objective’s deadline, April 30, 2016, MAPC will only have fully completed three of the 

minimum of 15 gas leak surveys.  In large part, this was due to a misunderstanding between 

MAPC and Gas Safety Inc. When MAPC compiled the application for the Technical Assistance 

Grant, MAPC believed that our deadline of April 30, 2016 conservatively accommodated for 

winter weather and rain. However, after receiving the award, Gas Safety informed us that much 

more time would be needed. 

 

Additionally, the start of the gas leak surveys was delayed slightly to facilitate gas distribution 

utility review and input. MAPC sent the draft methodology to the utilities on March 28, 2016 and 

requested feedback within a week, April 4. We anticipated that this schedule would allow MAPC 

to incorporate feedback and begin no later than April 11. Feedback from and discussions with the 

natural gas distribution utilities took longer than expected, and the start was delayed by a week 

and a half, to April 20. During that time, an additional 3 communities may have been completed. 

 

MAPC is confident that the project will return to schedule by the deadline for Objective 3, June 

30, 2016. By that time, MAPC is committed to producing an internal summary report of the 
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findings. Gas Safety Inc. reports that it expects to have completed surveys for the minimum 

number of 15 municipalities by June 17. In order to ensure that data analysis is completed by 

June 30, MAPC will begin this process in mid-May. This will include analysis of the qualitative 

interview data across all municipalities and analysis of the gas leak surveys that have been 

completed. MAPC will then continue to analyze the gas leak survey data for each municipality as 

it is completed. Our anticipation is that this process should minimize the amount of analysis 

needed once all data has been collected. 

 

In Summary 
MAPC would like to thank PHMSA and the TAG program for the grant award. In 2016, natural 

gas leaks are a major topic among the Massachusetts environmental community, state regulators, 

and, increasingly, the mainstream media. The TAG program provides critical funding to address 

this vital issue. Efforts thus far have been very well received by the participating municipalities. 

Municipalities have expressed appreciation for the opportunity to participate in the interviews 

and share their experiences, solutions, and on-going challenges. The project has also allowed 

MAPC to continue to build stronger relationships with the gas utilities in the region. MAPC is 

confident that those relationships will benefit the broader mission of reducing natural gas leaks 

and improving infrastructure safety long past the end of the grant period. MAPC has made 

significant progress on the project to date and looks forward to completing all of the grant 

objectives by the end of the grant period on October 1, 2016. 

 

 

 

 

 

 

 

 



Appendix 1 

 



 

     Page 1 of 11 

Methodology for MAPC’s PHMSA Technical Assistance Grant Project 

Final Draft, as of April 19, 2016 

Overview 
The Metropolitan Area Planning Council (MAPC) is the regional planning agency for the 101 cities and 

towns of greater Boston and works on a broad range of initiatives designed to promote smart growth, 

equity, and regional collaboration. Within this context, MAPC’s Clean Energy department helps the 

region’s municipalities plan for and implement strategies to reduce greenhouse gas emissions. As a 

result, MAPC is interested in helping to efficiently reduce methane leakage from natural gas distribution 

pipes.  In fall 2015, the Clean Energy department received a Technical Assistance Grant from the U.S. 

Department of Transportation’s Pipeline and Hazardous Materials Safety Administration to study natural 

gas leaks in the region. MAPC is collaborating with HEET (Home Energy Efficiency Team) on the project. 

A press release on the grant is available here.  

The grant funds a one-year project to perform independent surveys of gas leaks and collect municipal 

roadway repair planning and utility collaboration practices from cities and towns in the MAPC region. 

Through analysis and dissemination of the results, the project will: 

• Augment the understanding of the extent of leaks to educate communities and partners more 

comprehensively on risk mitigation; 

• Facilitate and expedite the efficient replacement of aging, leak-prone pipeline infrastructure by 

providing data to support best practices for municipal collaboration with utilities to mitigate 

leaks; and 

• Share best practices and lessons learned to encourage and facilitate improved municipal-utility 

coordination for mutual benefit. 

MAPC has interviewed over 25 municipalities this winter and spring to collect information on utility 

coordination practices, on-going challenges, and innovative solutions (See Exhibit B for a list of interview 

questions). Currently, MAPC is recruiting municipal participation for the independent surveys of gas 

leaks. 15-25 municipalities will be selected for the survey of roughly 10-15 miles of roadway each. The 

surveys are expected to take place from April to June 2016. MAPC will then analyze the data as well as 

the best practices collected.  

MAPC will engage with each of the natural gas distribution utilities to discuss our preliminary findings 

and provide them an opportunity for feedback. MAPC will produce a report in the summer of 2016, 

accompanied by three workshops throughout the region, in order to disseminate and discuss the results. 

The objectives of the report will be to 1) present the survey and interview results, 2) assess the results in 

the context of publically reported gas leak data, 3) recommend best practices for municipal-utility 

collaboration toward gas leaks mitigation, 4) identify remaining challenges to be addressed, and 5) make 

recommendations for further research and next steps to improve practices, particularly around 

municipal-utility coordination in the replacement of leak-prone pipeline.  

http://www.heetma.org/
http://www.mapc.org/mapc-awarded-federal-grant-study-natural-gas-leaks-greater-boston
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As described in this methodology, MAPC aims to conduct gas leak surveys in a comparable manner to 

that utilized by the natural gas distribution utilities. In this, MAPC recognizes that many factors will 

impact our ability to make comparisons between the leakage data reported by the natural gas 

distribution utilities and MAPC’s surveys. For instance, several months will have elapsed between the 

time when the utilities collected data and MAPC did. As a result, MAPC’s analysis will not attempt to 

draw causational conclusions between these sets of data, but will prioritize providing insights that may 

inform the improvement of leak-prone pipe repair and replacement practices for municipalities and 

utilities alike. 

Throughout the process, MAPC hopes to generate and support productive dialogue among stakeholders 

that can lead to long-term success in efficiently combating natural gas leaks in Massachusetts, a goal 

shared by all parties. 

Municipal Participation 
MAPC endeavors to achieve municipal participation that reflects a mix of median-income levels, 

community types, and natural gas distribution utilities from within the MAPC region. MAPC will include 

up to 25 municipalities in the gas leak surveys. Final participation is in the process of being determined. 

The following represents the likely enrollment based on current interest:  

Table 1. Natural Gas Distribution Utility 

Natural Gas 
Distribution Utility 

# Municipalities in 
MAPC Region 

% of Total # Municipalities in 
Project 

% of Total in 
Project 

National Grid 57 56% 15 60% 

Eversource 18 18% 4 16% 

Both National Grid 
and Eversource 

4 4% 1 4% 

Both Eversource and 
Columbia Gas 

1 1% 0 0% 

Columbia Gas 20 20% 5 20% 

Total 100^ 100% 25 100% 

^Not including Wakefield which has its own gas distribution utility 

Table 2. Municipal Median Household Income 

Quartile MAPC Region Median 
Income Range 

# Municipalities in 
Project 

% of Total in Project 

Below Q1 <$75,298 7 28% 

Q1 to Median $75,298 to <$95,465 6 24% 

Median to Q3 $95,465 to <116,875 5 20% 

Above Q3 >$116,875 7 28% 

Total  25 100% 

 

Table 3. Community Type 

Quartile # Municipalities in Grant % of Total 

Developing Suburbs 5 20% 

Inner Core 9 36% 
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Maturing Suburbs 6 24% 

Regional Urban Centers 5 20% 

Total 25 100% 

Gas Leak Survey Data Collection Procedures 
Scope 

 15-25 Municipalities 

 Per municipality, survey roughly 10-15 miles of roadway  

Timing 

Surveys will occur beginning in April, after the ground has fully thawed and snow has fully melted, in 

order to allow the methane to escape to the surface where it can be detected. Data on tree health will 

likely not be collected until later in the spring when most trees have produced clearly visible leaves. 

Selection of Road Segments 

MAPC will select roadways to cover a mix of plastic main and leak-prone (i.e. cast iron or 

unprotected steel) main, as well as roadways with various ages of pavements. MAPC will also take  

into account the recommendations of local officials for some roadway segments, if they have an 

interest in particular areas.  To find the leak-prone main segments, MAPC has mapped the Gas 

Safety Enhancement Plans for 2016 and 2017-2020 for the participating municipalities as well as 

the location of existing (i.e. unrepaired) Grade 1, 2, and 3 leaks as reported by the natural gas 

distribution utilities in their Annual Service Quality Reports for calendar year 2015, submitted to 

Department of Public utilities on March 1, 2016. The community-level map will be shared with any 

municipality that requests it.   

Additionally, MAPC will work with municipal Departments of Public Works (DPW) and/or Highway 

Department staff to gain local knowledge related to the type of main, such as roadway segments 

that have recently had pipe replacements. Local staff, when possible, will provide a list of roads 

that have been recently paved and the paving type (e.g. full depth reclamation). It will be helpful 

to include a mix of recently repaved and aging roadways in the surveys to explore 1) if the paving 

process has any impact on leakage, due to the compaction and other force generated by the 

paving equipment; and 2) if there is any relationship between the strength of municipal-utility 

coordination practices and leakage rates after paving, due, for instance, to advanced notice given 

to utility leak survey and repair crews.  

Data Collection Methodology  

Data will be collected by Robert Ackley of Gas Safety USA (“contractor”). The contractor is currently 

certified as Operator Qualified by the Northeast Gas Association through March of 2019, and a full 

listing of the contractor’s qualifications is included in Exhibit D.  Contractor will use the following 

procedure to collect data: 

1. Contractor or another member of the Project team (i.e. MAPC or HEET) will notify both the 
municipality and the associated gas utility of the intent to survey that municipality’s selected 
road segments at least 24 hours in advance of arrival at the site. 

2. Contractor shall ensure all equipment is calibrated to manufacturer’s specifications  
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3. In order to identify locations with potential sub-surface leaks: 
a. contractor will perform mobile data capture using a Picarro Analyzer mounted on a 

vehicle moving between 5 and 10 mph to capture the level of surface methane in 
parts per million (ppm) and the corresponding Geographic Positioning System units 
(“Picarro data”); 

b. Contractor will drive both sides of each road to capture Picarro data, unless the 
location of the natural gas main in the street is clearly identifiable and can be driven 
precisely 

c. Prior to beginning the mobile Picarro data capture, contractor will:  
i. Confirm that wind and weather conditions allow for suitable data collection 

ii. Use the Picarro Analyzer while stationary to determine the baseline surface 
levels of methane.   

4. In each location that the Picarro data shows surface methane that exceeds baseline surface 
methane levels, contractor will perform the following steps to determine whether the source 
of methane is a sub-surface gas leak or not. MAPC believes the following procedure 
conforms, to the degree possible, to the procedures identified by the natural gas distribution 
utilities for their mobile surveys of mains (See Exhibit A for details): 

a. Use a portable hydrogen flame ionization unit to determine the extent (i.e. 
boundaries) of fugitive methane emissions (“emissions”) up to the boundaries of any 
private property. The distance from the unit to the ground will not exceed 3 inches. 
Once determined, the contractor will identify a suitable location within the emissions 
extent to take a sub-surface Combustion Gas Indicator (CGI) reading. This location 
may be: 

i. A sub-surface space that already exists, such as an opening in a manhole 
cover; or   

ii. A sub-surface space created by the use of 3/8 inch diameter bar, inserted 
into either an existing fissure or crack in the pavement or bare ground within 
the leak extent. This space will be located no closer than 20 inches 
perpendicular to the estimated source of the leak. The bar will be inserted 
no deeper than 6 inches below the surface of the pavement. This depth will 
be consistently achieved by affixing a measurement marker at 6 inches on 
the bar. The contractor will remove the bar and then insert the CGI into the 
space.  

b. The contractor does not anticipate creating any new holes in the pavement. If, for 
some reason, a hole is created in the pavement, the contractor will fill that hole.  

c. The contractor will measure the level of methane detected with the CGI as percent 
of gas in air to verify the presence of a sub-surface leak. A sub-surface CGI reading 
will constitute a leak for the purposes of the MAPC survey.  

d. In the event that a fissure or crack does not exist to create space for the CGI and no 
manhole opening exists, the contractor will assess whether the leak extent 
encompasses any potential surface-level sources of methane. If none exist, it will 
constitute a leak for the purposes of the MAPC survey. 

5. For each leak, the contractor will perform the following data collection: 
a. Estimated area of extent of the leak and record a sketch;  
b. Classify the leak as Grade 1, 2, or 3, according to each natural gas distribution utility’s 

written procedures, attached and incorporated herein as Exhibit A. If the extent of 
the leak trespasses onto private property, a sub-surface CGI reading cannot be taken,  
or the leak for other reasons cannot be assigned a Grade, the contractor will record it 
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as Unable to Classify; 
c. Count the number of trees within the extent of the fugitive methane emissions and 

record pertinent information, including species, diameter at breast height,  and a 
photo; 

d. Record all of the aforementioned data from 4.a through 4.c in an electronic 
spreadsheet, along with the nearest street address or, if appropriate, street 
intersection; and 

e. Immediately notify the appropriate gas distribution utility of any instance in which: 
i. A Grade 1 leak is identified; or 

ii. The extent of the gas leak moves onto private property and if the gas leak is 
not already identified in the natural gas distribution utility’s Annual Service 
Quality Report for calendar year 2015  

6. Later in the spring, when contractor and MAPC agree that trees have sufficiently leafed, 
contractor may return to leak locations that have trees within their extent and record their 
qualitative condition. 1 

Analysis of Data 
MAPC expects to analyze the survey data (levels of methane from Combustion Gas Indicator readings, 

Grade, leak extent and tree data) from across the participating municipalities and to assess how these 

may correlate with any of the key municipal variables (the natural gas distribution utility, median 

income level, community type, leak-prone and plastic main, relative age of pavement, and current 

municipal-utility coordination practices).  

The metrics that MAPC calculates from the collected data may include, but is not limited to: 

• Quantities of leaks total and by Grade 

• Rate of leaks per mile surveyed 

• Distribution (i.e. range, median, average) of Combustion Gas Indicator readings (percent of gas 

in air) total and for each Grade of leak 

• Distribution (i.e. range, median, average) of migration areas total and for each Grade of leak 

• Frequency of trees showing qualitative damage total and for each Grade of leak 

MAPC will reference the natural gas distribution utilities’ reported data to calculate similar metrics when 

possible, such as quantity of leaks by Grade and rate of leaks per mile, in order to more fully populate 

the data landscape from which to glean insights. As previously mentioned, the assessment will take into 

account that many factors are at play and that each leak reading taken, whether as part of this project 

or by a utility, can only represent a snapshot in time. As a result, MAPC expects this analysis to identify 

potential questions for further investigation. Additionally, MAPC recognizes that tree damage and death 

can be attributed to causes other than natural gas and will incorporate this into the discussion of 

findings. 

MAPC may choose to map the Picarro data and/or other leak data. MAPC will ensure that any maps 

displaying information about individual leaks also display leak Grade information. This is important to 

ensure that maps clearly convey safety information. Maps will also clearly distinguish between data that 

is collected by the MAPC project and any data reported by the natural gas distribution utilities. 
                                                           
1 MAPC is currently engaging with arborists to identify an acceptable methodology for qualitatively 
categorizing the health of trees. Input is welcome. 
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Exhibit A: Natural Gas Leak Survey Procedures & Classification Criteria 

National Grid 

To develop MAPC’s leak survey methodology, MAPC consulted National Grid’s procedure for mobile 

surveys on mains, found in the “Attachment DPU 1-1-D – LSUR-5010: Mobile Surveys” from the “First 

Set of Information Requests” submitted in response to D.P.U. 15-GLR-01 on May 18, 2015 by Camal O. 

Robinson. The attachment was submitted in response to DPU’s information request DPU-1-1 “Please 

explain in detail how the Company detects natural gas leaks on its gas distribution system.”  

Classification will be done according to the criteria from “Attachment DPU 1-1-B – LEAK-5030: Leak 

Receipt and Classification” from the “First Set of Information Requests” submitted in response to 

D.P.U. 15-GLR-01 on May 18, 2015 by Camal O. Robinson. This attachment was submitted in response 

to DPU’s information request DPU-1-2 “Please explain in detail how the company categorizes natural 

gas leaks as a Grade 1, Grade 2 or Grade 3 leak.” Note that the chart on page 5 of 5 is difficult to read 

and the same chart is produced on page 32 of 32 in “Appendix A of Attachment DPU 1-1-A – LEAK-

5010” and reproduced below.  

 

 

Eversource 

To develop MAPC’s leak survey methodology, MAPC consulted pages 7-10 out of 10 of “Attachment 

DPU 1-2” from the “First Set of Information Requests” submitted in response to D.P.U. 15-GLR-01 on 

May 18, 2015 by John K. Habib. 

Classification will be done according to the criteria from pages 3-4 out of 10 of “Attachment DPU 1-2” 

from the “First Set of Information Requests” submitted in response to D.P.U. 15-GLR-01 on May 18, 

2015 by John K. Habib. The attachment was submitted in response to DPU’s information request 
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DPU-1-2 “Please explain in detail how the company categorizes natural gas leaks as a Grade 1, Grade 

2 or Grade 3 leak.” 

 

Columbia Gas 

To develop MAPC’s leak survey methodology, MAPC consulted Columbia Gas’ procedure for mobile 

surveys on mains, found in the “Attachment DP-CMA-1-1(f) Leakage Survey and Test Methods” from 

the “First Set of Information Requests” submitted in response to D.P.U. 15-GLR-01 on May 18, 2015 

by Danielle C. Winter. The attachment was submitted in response to DPU’s information request DPU-

1-1 “Please explain in detail how the Company detects natural gas leaks on its gas distribution 

system.” 

Classification will be done according to the criteria from pages 1-6 out of 10 of “Attachment DPU –

CMA-1-1(n)” from the “First Set of Information Requests” submitted in response to D.P.U. 15-GLR-01 

on May 18, 2015 by Danielle C. Winter. The attachment was submitted in response to DPU’s 

information request DPU-1-2 “Please explain in detail how the company categorizes natural gas leaks 

as a Grade 1, Grade 2 or Grade 3 leak.” 
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Exhibit B: Interview Questions 

The Following questions served as a guide for interviews with municipal Department of Public Works 

(DPW). 

 

Street/Sidewalk Reconstruction Planning 

● What % of streets are repaved per year? 

● Does the City/Town have a formal, multi-year street and/or sidewalk reconstruction 

plan (repaving a street or street segment, rather than fixing potholes) that identifies 

streets and/or sidewalks to be reconstructed? 

○ If Yes 

■ When did the City/Town begin using a plan?  

■ How many years does the plan cover? 

■ Are funds appropriated for the entire plan period? (E.g. The estimated 

funding for all work is appropriated for a 3-year plan once it’s approved). 

■ Is there an annual review / update of the plan? 

■ Are there metrics to track progress (i.e. % of streets per year)? What are 

they? 

■ Is the plan published publically? Where?  Can we have a copy? 

○ If No 

■ Has the City/Town considered developing a multi-year plan? 

■ Are there any specific challenges or barriers that have prevented you?  

 

For Both Formal Plans and Otherwise 

● How are reconstruction needs identified? 

○ Formal survey of roads and sidewalks (how frequently)? Resident reports? DPW 

worker reports? 

● How are reconstruction needs prioritized and selected? 

○ Sewer separation needs; Buffer zones of sensitive areas, like park, library, school, 

youth center, elderly housing, senior center, public transit stop 

○ Major thoroughfares that receive heavy traffic; Commission for Persons with 

Disabilities priority areas; Areas with lack of bicycle facilities 

○ Gas leak prevalence 

○ Other? 

● How are reconstruction efforts tracked? (i.e. how do you track those that need 

reconstruction, those selected, and where reconstruction finished) 

○ Geographic Information Systems (GIS), spreadsheet or other software 
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Street Reconstruction Activities & Trees 

● What does reconstruction entail? 

○ Repaving and re-striping; bicycle lanes; curb cuts reconstructed; Medians 

evaluated for accessible pedestrian crossing; Planting street trees 

● Does the City/Town check for gas leaks when planting new trees? 

○ If a gas leak is suspected or identified, does planting proceed? If so, are any 

measures taken to protect tree from damage by gas? 

 

City/Town communication with Gas Utility 

● Does the City/Town send its reconstruction or other roadwork plans to the gas 

distribution utility? If so, at what time of the year or how frequently? 

● Do you meet regularly w/ the utility? How often?  

● Who is at the meeting?  What is their name, job title and responsibilities? Anyone else 

you communicate with (name, title and responsibilities)? 

 

Utility communication w/ city 

● Do you receive construction plans from the gas distribution utility?  

○ If so, at what time of year do you receive it? 

○ Does it cover one year or more? 

○ Are specific addresses mentioned and dates?  

○ Other information on it?  

○ Is there other info you’d want on it?  

● What other forms of communication and collaboration do you have with the gas 

distribution utility? What frequency do these occur on?  

 

Impact 

● Does your communication or collaboration with the gas distribution utility influence 

either your own road construction plans or their construction plans? Please describe. 

● Are there any policies (carrots or sticks) to encourage utilities to coordinate repair work 

with your road reconstruction schedule? Provide detail and length of time in use. 

● Do you feel that the City/Town is generally successful in coordinating gas utility repairs 

with road reconstruction? Why or why not?   If you want more coordination, what 

would it be (on the city or utility side)? 



                                                                                         Page 10 of 11 

● What is the permitting process for a gas distribution utility to do repair work? How long 

does it take? What are their suggestions and/or complaints?  

● Do you help/hinder the utility in any other way with their work: traffic control? Work 

day restrictions? Police details? Restoration? 

● Would you want to partner with the utility to provide a pipeline of job seekers?  Perhaps 

by connecting them with a vocational school or work training program?  

 

Pipeline Map 

● Do you have a map of the gas distribution pipes in the municipality?  

○ If yes, when is it from, and do you receive this on any regular basis? 
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Exhibit C: Contractor Qualifications 

 

See separate attachment 



Appendix 2 

 



AMES ST

CEDAR HILL ST

BARTLE
TT S

T

SETTLERS LN

SUDBURY ST

WILLIA
MS ST

PIN
E H

ILL
 DR

SIMPSON RD

CONCORD RD

BOLTON ST

SOUTH ST

HU
DS

ON
 ST

DONALD J LY
NCH BLV

D

BOUNDARY ST

WALKER ST

HO
SM

ER
 ST

DA
NG

ELO
 DR

HILDRETH ST

BOSTON POST RD

3C
OM

 DR

HIL
L R

D

LAKESIDE AVE

STACEY RD

HAYDEN ST

PARMENTER RD
FOREST ST

MCNEIL CIR

BIGELOW ST

26A

MIELE RD

OGRADY RD

FRONT ST

WHITE TER

HEATH ST
DONALD J LY

NCH BLV
D

DIANA DR

KANE DR

BA
KE

R D
R

PAGE CIR

WEST ST

FRYE ST

FLI
NT

 DR
SIDNEY ST

DOVE RD

PRESTON ST

HAYES MEMORIAL DR

SHANES LN

BOISE RD

W HILL RD

VIL
LAG

E D
R

FLYNN AVE

WAYS
IDE

 INN
 RD

SH
EA

 DR

LIZOTTE DR
DEMERS DR

1ST RD

RO
LFE

 RD

BUTLER CIR

ETH
IER

 CI
R

MILDON AVE

GAY ST

BURNS RD

PATRICIA RD

SHAWMUT AVE

KELBER DR

DEVENS ST

W
OR

ST
ER

 DR

ONAMOG ST

SH
ER

MA
N 

ST

BEAUDRY ST

NEIL STMUDDY LN

NAUGLER AVE

SUDBURY ST

DEAN RD

BERLIN RD HEM
ENWAY 

ST

REY
NOLDS

 CT

E D
UD

LEY
 ST

JEFFERSON ST

COUNTRY LN

25B

STEARNS RD

TA
VIT

IAN
 BL

VD

24
A

HIG
HG

AT
E R

D

CLEARVIEW DR24B

JOHANSEN DR

EWALD AVE

SHEFFIE
LD TER

BERGERON RD

HA
WKIN

S L
N

W
OO

DR
IDG

E R
D

BRACKEN DR

HELEN DR

ASSABET RIVER RAIL TRL

KE
LLE

HE
R S

T

MATHESON DR

BE
NJ

AM
IN 

RD

FONTAI
NE S

T

APPLEBRIAR LN

MINEHAN LN

CAMPUS DR

CROWLEY DR

CHANDLER ST

GA
RA

BE
D B

LV
D

24A

MELO
DY LN

23
C

24B

UPLAND RD

VALUE WAY

ROBER
T RD25A EMER RD

AHLGREN CIR

25
A

STO
NE

 HI
LL R

D

25B

WINTER ST

BOSTON POST RD W

TAYLO
R RD

POIRIER DR

NICKERSON RD

DA
RTM

OU
TH

 ST

DE
SIM

ON
E D

R

LOCKE DR

RED SPRING RD

ROBIN HILL S
T

NOTE:

Document Path: K:\DataServices\Projects\Current_Projects\Gas_Leaks\Project_Files\Eversource_Leaks - Copy for Patrick.mxd

Roads to Survey
MAPC-HEET Gas 

Leaks Project
Marlborough, MA

Interstate Highway
U.S. Route
State Highway
Other Road

The information depicted on this map is for planning purposes only.
It is not adequate for legal boundary definition, regulatory
interpretation, or parcel-level analyses.
Produced by:
Metropolitan Area Planning Council
60 Temple Place, Boston, MA 02111 | (617) 933-0700
Data Sources: 
Metropolitan Area Planning Council (MAPC)
Massachusetts Geographic Information System (MassGIS)
Massachusetts Department of Transportation (MassDOT)

March, 2016

0 0.3 0.60.15 Miles °

Roads to Survey - Marlborough



FRU
IT S

T

WOOD ST

CO
LE 

DR

FRO
NT

 ST

DEER RUN

W MAIN ST

CEDAR ST

W
ILD RD

CLINTON ST

SADDLE HILL RD

WOOD ST

22

SOUTH ST
PARKWOOD DR

ROOSEVELT LN

POND ST

FRA
NKLAND RD

11A

21
B

BLUEBERRY LN

S M
ILL

 ST

FOREST LN

JAMIE LN

W
INT

ER 
ST

LONGWOOD DR

RAY ST

HID
DE

N B
RIC

K R
D

W
ILS

ON
 ST

UR
SLA

 DR

C ST

RAFFERTY RD

HAYDEN ROW
E ST

BR
IAR

CL
IFF

 DR

LEGACY FARMS S

TERESA RD

S BARN RD

EDGEHILL RD

EMMA DR

BREAKNECK HILL RD

KERRY LN

CURTIS RD
SADIE LN

BRIDLE PATH

KNOLL RD

OL
IVE

R L
N

RIC
E S

T

AVENUE D

AMHERST RD

WESC
OT

T D
R

POND ST

OA
K S

T

PIA
ZZ

A L
N

MAYHEW
 ST

DANIEL RD

MAPLE AVE

SUMMIT WAY

LED
GE

ST
ON

E D
R

PIKE ST

WHISPE
R W

AY

TREVOR LN

PINECREST VLG

TIFFANY TRL

KRUGER RD

COBURN RD

OLD FARM RD

NORTH ST

EA
ST 

ST

VICTORY LN

ELM
 ST

PROCTOR ST

HILLCREST DR

JOSEPH RD

EQUESTRIAN DR

PRIS
CILLA

 RD

GIBBON RD

21B

OAKHURST RD

HILL ST

TH
AY

ER
 HE

IG
HT

S R
D

W
HALEN RD

EAST ST

MESERVE ST

STERLING DR

JA
CK

SO
N 

ST

STONEGATE RD

CA
RR

IAG
E H

ILL
 RD

LINCOLN ST

STEWART ST

PHIPPS RD

21
A

BARBARA RD

PRINCESS LN

SA
NC

TU
AR

Y L
N

DOW
NEY ST

LUMBER ST

COLLEGE ST

DANIEL SHAYS RD

WED
GE

WOO
D D

R

NOTE:

Document Path: K:\DataServices\Projects\Current_Projects\Gas_Leaks\Project_Files\Eversource_Leaks - Copy for Patrick.mxd

Roads to Survey
MAPC-HEET Gas 

Leaks Project
Hopkinton, MA

Interstate Highway
U.S. Route
State Highway
Other Road

The information depicted on this map is for planning purposes only.
It is not adequate for legal boundary definition, regulatory
interpretation, or parcel-level analyses.
Produced by:
Metropolitan Area Planning Council
60 Temple Place, Boston, MA 02111 | (617) 933-0700
Data Sources: 
Metropolitan Area Planning Council (MAPC)
Massachusetts Geographic Information System (MassGIS)
Massachusetts Department of Transportation (MassDOT)

March, 2016

0 0.3 0.60.15 Miles °

Roads to Survey - Hopkinton



PIP
ER

 RD

DRUMMER RD

CONCORD RD

MAIN ST

BROOK ST

BRIA
R HILL R

D

SYLVIA ST

DISCOVERY WAY

MARTIN ST

W
ETH

ER
BE

E S
T

AU
DU

BO
N D

R

NEWTOWN RD

CARLIS
LE R

D

HOSMER ST

MASSACHUSETTS AVE
GREAT RD

43

AR
LIN

GTO
N S

T

ELM
 CT

HARRIS ST

PINE ST

TRIANGLE FARM

NY
LA

ND
ER

 W
AY

PURITAN RD

ME
AD

 TE
R

HARTLAND WAY

FLINT RD

PEARL ST

AYER RD

PAUL REVERE RD

DU
GG

AN
 RD

JO
SE

PH
 RE

ED
 LN

THOREAU RD

PAR
KER

 ST

HIGH ST

SOUTH ST

LAWSBROOK RD

CANTERBURY HILL RD
SIOUX ST

IRIS CT

NORTHBRIAR RD

41

KATE DR

ACTON PL

LEX
ING

TO
N D

R

BA
LSA

M 
DR

REX
 LN

FOREST RD

W
EST RD

PROSPECT ST

HILLCREST DR

SPRUCE ST

LAUREL CT

SHADY LN

CEDAR TER

COUGHLIN ST

JAY LN

QUARRY RD

JOHN SWIFT RD

PERKINS LN
WASHINGTON DR

WHITTIER DR

BA
XTE

R R
D

WHEELER LN

NA
SH

 RD

EASTERN RD

SUMMER ST

ROBBINS ST

TRASK RD

HEN
NE

SSE
Y D

R

PALMER LN

VA
LLE

Y R
D

PO
PE 

RD

MA
DD

Y L
N

DUSTON LN

BE
RR

Y L
N

STONEYMEADE W
AY

LILAC CT

LIBERTY ST

PR
ES

CO
TT 

RD

GABRIEL LN

FLI
NT

LO
CK

 DR

MACLEOD LN

SEM
INO

LE 
RD

FLA
GG

 RD

PINEWOOD RD

COW
DREY LN

FOSTER ST

NADINE RD

GRANITE RD

WINT
ER 

ST

RIVER ST

SAC
HEM

 WAY

PROCTOR ST

AL
EX

AN
DR

A W
AY

HAYWARD RD

42

DE
ER

 G
RA

SS
 LN

42

HA
ZE

LN
UT

 ST

PATRIOTS RD

KNOX TRL

PHLOX LN

W
YNDCLIFF DR

OLDE SURREY DR

EVERGREEN RD

OLD VILLAGE RD

AS
SA

BET
 XI

NG

PARTRIDGE HOLW

PH
ALE

N S
T

LIN
CO

LN
 DR

BU
LET

TE 
RD

WILSON LN

DU
RKE

E R
D

WOODBURY LN

BIL
LIN

GS
 ST

BREE
ZY POINT RD

MADISON LN

JEF
FER

SO
N DR

HEMLOCK LN

FREEDOM FARME RD

AC
OR

N 
PA

RK
 DR

AL
GO

NQ
UIN

 RD

HOMESTEAD ST

CRAIG RD

STACYS WAY

SKYLINE DR

QU
AB

OA
G 

RD

NOTRE DAME RD

NAGOG PARK

FO
RT 

PO
ND

 RD

MAPLE ST

CHARTER RD

WILLIS HOLDEN DR

OR
CH

AR
D D

R

HE
NL

EY 
RD

OLDE LANTERN RD

WINGATE LN

W
OOD LN

SPRING HILL RD

CONANT ST

BLU
EB

ER
RY

 PA
TH

MINOT AV
E

LO
THR

OP R
D

SILVER HILL RD

W
INDSOR AVE

NONSET PATH

CH
AR

TER
 RD EST

ERB
RO

OK
 RD

The information depicted on this map is for planning purposes only.
It is not adequate for legal boundary definition, regulatory
interpretation, or parcel-level analyses.
Produced by:
Metropolitan Area Planning Council
60 Temple Place, Boston, MA 02111 | (617) 933-0700
Data Sources: 
Metropolitan Area Planning Council (MAPC)
Massachusetts Geographic Information System (MassGIS)
Massachusetts Department of Transportation (MassDOT)

April, 2016

°0 0.35 0.70.175 Miles

Document Path: K:\DataServices\Projects\Current_Projects\Gas_Leaks\Project_Files\Ngrid_Leak_Prone - Copy for Patrick.mxd

Roads to Survey
MAPC-HEET

Gas Leaks Project

Acton, MA

Interstate Highway
U.S. Route
State Highway
Other Road

Roads to Survey - Acton



GALE RD

DA
NV

ER
S R

D

DAVENPORT DR

FOSTER RD

BA
RN

STA
BLE

 ST

GRANT RD

NASON RD

SUFFOLK AVE

EUREKA AVE

FRANKLIN AVE

COLUMBIA ST

BEACH BLUFF AVE

DEVENS RD

PARADISE R
D

PH
ILLI

PS
 BE

AC
H A

VE

BURRILL ST

MARTIN
 ST

ARBUTUS RD

SHERIDAN RD

HANLEY ST

PLYMOUTH AVESTE
TSO

N A
VE

RAILROAD AVE

PLEASANT ST
CE

DA
R R

D

PARK SQ

RO
SE 

ST

DILISIO DR
NO

RF
OL

K A
VE

ELLIS RD

BEVERLY RD

FULLER TER

BURPEE RD

LIN
DEN

 AV
E

PIERRO TER

PARSONS DR

BLO
DG

ETT
 AV

E

CROSMAN AVE

BELLEVUE RD

PHILLIPS TER

CLI
FF 

RD

ELWIN ST

LITTLES POINT RD

DIDIO DR

FISHER AVE

PITMAN RD

SHELTON RD

HARRISON AVE

CREST RD

RO
BIN

 LN

ALVIN RD

BOYNTON ST

CARDILLO TER
W

ILL
OW

 TE
R

BURPEE TER

VAUGHAN PL

INGALLS TER

DALE ST

ASPEN RD

CL
AR

K R
D

BANKS RD

BOULDER WAY

CHARLOTTE RD

BURKE DR

PINE HILL RD

ORCHARD RD

NIRVANA DR

CUTTING RD

MILLETT LN

OCEAN AVE

BRADLEE AVE

OVERHILL RD

PLUMMER AVE

DEAD EYE RUN

SUPREME CT

SCULPIN WAY

MURIEL RD

SUTTON PL

OUTLOOK RD

OAK RD

BRISTOL AVE

LITTLES POINT RD

NICHOLS ST

NORTHSTONE RD

RYAN PL

PHILLIPS ST

WALK
ER R

D

MAPLEDALE PL

SUNBEAM LN

GR
EEN

W
OO

D A
VE

CAPEN RD

FOREST AVE

SHERWOOD RD

PUR
ITA

N PA
RK

PURITAN LN

CRESCENT ST

WALNUT RD

CEDAR HILL TER

BROOKS TER

HEMENWAY RD

LEXINGTON CIR

ROSS RD

THE GREENWAY

BANKS 
TER

OCEAN VIEW RD

SWAMPSCOTT AVE

SPI
NA

LE 
RD

HAMPDEN ST

BEACH AVE

SA
MP

SO
N A

VE

LA
UR

EL 
RD

SALEM ST

PALMER RD

WALNUT RD

ROCK AVE

ALLEN RD

MONU
MENT

 AV
E

ELM
 PL

BROW
N RD

FAIRVIEW AVE

PUR
ITA

N A
VE

ANDREW RD

PRISCILLA RD

SUMMIT VIEW DR DENNISON AVE

STA
NWOOD R

D

PALMER AVE

ESTABROOK RD

CARSON TER

MOSTYN ST

VANTAGE TER

GALLOUPES POINT RD

YOUNG AVE
STANLEY RD

MANTON RD

KENSINGTON LN

PROSPECT ST

MOUNTWOOD RD

PHILLIPS BEACH AVE

LEWIS RD

MAGNOLIA RD

WINSHAW RD

Grade 1. A leak that represents an existing or probable hazard to
 persons or property. Must be remedied immediately. 
Grade 2. A leak that is recognized as non-hazardous to persons
 or property at the time of detection, but justifies scheduled repair based
 on probable future hazard. Must be remedied within 1 calendar year 
 but no later than 15 months from the date it was classified.
Grade 3.  A leak that is recognized as non-hazardous at the time of
 detection and can be reasonably expected to remain non-hazardous. 
Must be monitored at least every 15 months.
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