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City of Portland, Maine 
2018-01-31 CMOM Program Implementation Annual Report 

Via Electronic Mail 

January 31, 2018 

Ms. Solanch Pastrana-Del Valle 
Office of Environmental Stewardship 
U.S. Environmental Protection Agency – Region 1 
5 Post Office Square – Suite 100  
Mail Code OES04-4 
Boston, MA 02109-3912 
 
Re: CMOM Program Implementation 2017 Annual Report, City of Portland Maine 
 Reporting Period: 01/01/2017 – 12/31/2017 
 Administrative Order Docket No CWA-R1-AO-12-009 
 
Dear Ms. Pastrana-Del Valle, 
 
As required in the Administrative Order Docket No CWA-R1-AO-12-009, hereinafter referred to as the “Order”, the 
City of Portland (City) is hereby submitting this CMOM Program Implementation Annual Report. This is the City’s fifth 
Annual Report, which includes CMOM Program Implementation activities completed during the reporting period 
beginning January 1, 2017, and extending through December 31, 2017. 
 
Administrative Order Compliance 
 
The City of Portland prepared a CMOM Assessment and Corrective Action Plan to address the requirements of the 
Order and to provide a detailed long-term Corrective Action Plan for wastewater system management. The CMOM 
Assessment and Corrective Action Plan was completed on November 12, 2013, and submitted to EPA. 
Subsequently, the City prepared and submitted the CMOM Corrective Action Plan Implementation Schedule, dated 
November 22, 2014, which was approved by the EPA. 

With the intent to summarize the compliance activity information requested in Section IV of the Order for the period 
ending December 31, 2017, we have organized this Annual Report to be consistent with the sections of the Order, as 
outlined below: 

Table 1: Compliance Activities  

Administrative 
Order Ref. Description Status Page 

Number 
IV.2. Corrective Action Plan Related Contracted Work Addressed 2 

IV.2.a. Summary Listing of all SSOs Addressed 4 
IV.2.b. Activities to Measure Effects to Comply with AO § V. Addressed 6 
IV.2.c. Collection System Mapping Addressed 7 
IV.2.d. Copies of Collection System O&M Budgets Addressed 8 
IV.2.e. Measures Taken to Reduce Extraneous Flows Addressed 8 
IV.2.f. Description of Easement Maintenance Programs Addressed 9 
IV.2.g. Current Status of AO Schedule Work Addressed 10 
IV.2.h. Projection of Current Year Work to Comply with AO § V. Addressed 14 
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Order Section IV.2. – Corrective Action Plan Related Contracted Work 
 
Throughout 2017, multiple efforts were undertaken related to the Corrective Action Plan. While some were previously 
planned priorities, many sewer replacement projects and point repairs were completed after being discovered while 
conducting sewer assessment investigations with CCTV work. The following section describes this work: 

As part of the CMOM Corrective Action Plan Implementation Schedule, the contract with the Ted Berry Company Inc. 
included in the annual report submitted for 2015 was extended in order to ensure that the City met its obligation of 
inspecting six percent of the collection system. In 2017, the total amount of sewer inspections completed were 
154,817 linear feet or 12.6 percent of the collection system. City staff inspected 116,633 linear feet. Ted Berry 
Company inspected 38,184 linear feet and 55 manholes at a cost of $107,394. All pipe inspections and manhole 
inspections are NAASCO rated with PACP and MACP and are managed through ITpipes software. The original 
contract and final invoices for this work can be found in Appendix A. 

In 2017, Woodard and Curran were under contract to provide SCADA Troubleshoot, Repair, and Maintain Services 
and an upgrade to the SCADA system. Under a separate Payment Order, a new pump and a new grinder were 
ordered and delivered to the Franklin Street Pump Station. Contracts and invoices for this work are included in 
Appendix A 
In 2017, GIS Inc. was awarded a contract and completed their proposal to re-implement Cityworks through the review 
and improvement of existing workflows and templates. The City is currently implementing the final results from the 
report and incorporating recommended actions. The contract for this work can be found in Appendix A. 

Multiple sewer separation projects were completed or began construction during this period and included sanitary 
sewer replacement. A limited contract document and associated final payment requisition documents for each project 
are included in Appendix A unless noted. Complete project documents are several hundred pages and can be sent 
upon request and include the original document, the proposal, and all bond and insurance information. The projects 
which had sanitary sewer replacement work are briefly described here: 

State Street – This project’s primary goal was to separate approximately 100 acres of drainage from the 
combined sewer system within State Street between Cumberland Avenue to Forest Avenue. In completing 
this project, a total of 1,702 linear feet of sanitary sewer was replaced. The total project cost of $6,845,081, 
which includes all water resources utilities and associated transportation work, was awarded to Sargent 
Corporation in June of 2017 with all water resources utility work completed by December 31, 2017 

Moody-Wilson - This project’s primary goal was to separate 7.5 acres of drainage from the combined sewer 
system within Wilson, Moody and Beckett Streets. The sanitary sewers were replaced during this project. A 
total of 769 linear feet of sanitary sewer was replaced. The total project cost of $789,363, which includes all 
water resources utilities and associated roadway reconstruction, was awarded to Gorham Sand and Gravel 
in October of 2016 with a substantial completion date of June 20, 2017. 

Woodford Street - This project’s primary goal was to separate 49 acres of drainage from the combined 
sewer system within the combined sewer system stretching from Woodford Street at the Back Cove to 
Forest Avenue and included several previously separated sewers that previously had been reconnected into 
the combined system. A total of 1,090 linear feet of sewer was replaced. Additionally, 633 linear feet of 
sewer lateral was replaced. The total project cost of $1,176,535, which includes all water resources utilities 
and associated roadway and sidewalk reconstruction, was awarded to D & C Construction Company in 
February of 2017 with a substantial completion date of August 31, 2017. 

Powsland – Mitton – This project’s primary goal is to replace sanitary sewer within Powsland and Mitton 
Streets. As of this date, 1,100 linear feet of sewer has been replaced in Powsland Street. Construction has 
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been suspended during the most recent cold snap and will restart with sewer replacement in Mitton Street 
again in early 2018. When completed, a total of 1,620 linear feet of sanitary sewer pipe and 1,460 linear feet 
of lateral piping will be replaced. The total project cost of $1,176,535, which includes all water resources 
utilities and associated roadway and sidewalk reconstruction, was awarded to R.E. Coleman in September 
of 2017. The contractor has not submitted any invoices within the reporting date. 

Three sewer mains were replaced by Shaw Brothers Construction in areas that were in failure mode and/or had a 
history of sewer backups over the reporting period. These projects were considered emergency work and the general 
services contract was applied. The general services contract for Shaw Brothers Construction and associated invoice 
documents for each project are included in Appendix A. 

 The replacements and repairs were: 

Chenery Street – 220’ of 10” sewer pipe was replaced to address a failing sewer within Chenery Street. The 
total cost of this project was $47,739.93 

Congress Street – 200’ of 12” sewer pipe was replaced to address a failing sewer on Congress Street 
between Locust Street and Hampshire Street. Due to the location, this work was required to be done at 
night which paid double time. The total cost of this project was $75,316.08.  

Chestnut Street – 278’ of 18” sewer pipe was replaced to address a sewer where previously completed 
repairs had failed and collapse was likely. The total cost of this project was $147,805.81. 

Sewer Rehabilitation work was completed for sewer infrastructure in two areas on the peninsula with cured-in-place-
pipe utilizing ultra-violet light. This was a pilot project to avoid steam or hot water as a curing method particularly well 
suited for large diameter pipe. A total of 1,260 linear feet of varying size of sanitary sewer pipe was rehabilitated 
using this method. Precision Industrial Maintenance was awarded $804,173 in March of 2017 to complete this work. 
The sewers rehabilitated were: 

Fore Street and India Street –136 linear feet of 36” x 24” horseshoe brick sewer, 229 linear feet of 42” 
through 45” brick sewer, and 807 linear feet of 48” brick sewer 

High Street - 88 linear feet of 20” x 30” horseshoe brick sewer 

The total funding encumbered for this project was not fully spent and additional rehabilitation is being discussed. The 
contract for Precision Industrial Maintenance and associated invoice documents for the project are included in 
Appendix A. 

The City is currently under contract with Flow Assessment Services to provide flow monitoring services for sanitary 
sewer flows. The data gathered within this contract has been utilized as part of the Inflow and Infiltration Program. 
Flow Assessment Services is also the subcontractor to Arcadis for the Inflow and Infiltration Program. 

Copies of the readily available contracts, invoices, or pay requisitions related to this work are attached as Appendix 
A. Additional documents can be provided upon request.  

Order Section IV.2.A – Sanitary Sewer Overflows 
 
What follows is a listing of all documented sanitary sewer overflow (SSO) as described in the Order, which have 
occurred and reported since January 1st, 2017 through December 31st, 2017. A SSO is defined for purposes of the 
Order as overflow, spill, or other release from the Collection System, including building/private property backups and 
dry-weather CSO outfall discharges. 
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During this period, there were three documented SSO events, all of which were dry-weather events. All corrective 
actions were completed after the overflow was observed. Table 2 provides the listing of these events in chronological 
order, with the additional information as required in Section IV. Request for Information. 
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Table 2: SSO Detail * 

Date / Time Location Notification 
Source Cause 

Volume 
Released 

and Method 
to Estimate 

Potential MS4 Impact 
 Potential 
Surface 

Water Impact 

Volume Released 
to MS4 or Surface 
Water and Method 

to Estimate 
Corrective Measures 

DEP 
Reporting 

Date 

Last Event 
– Same 

Location 

1/29/2017 through 
1/31/2017 

02:30 to 08:30 

Combined 
Sewer Overflow 

18 
Portland 

Water District 

Intense rain event 
caused a combined 

sewer overflow 
which continued 

after the rain 
stopped. Multiple 

alarm systems and 
fail-safes failed due 
to both human and 

machine error. 

2,490,000 
gallons based 

on CSO 
overflow 

monitoring 
data 

Entered directly into Back Cove Back Cove  - 
Casco Bay 

2,490,000 gallons 
based on CSO 

overflow monitoring 
data 

Multiple measures were put into place 
including equipment replacement, 

SCADA reprogramming, rewriting of 
administrative protocol, and additional 

investigation. For more information, 
please review the letter to the Maine 

Department of Environmental Protection 
dated March 24, 2017, attached to the 

SSO report. 

Verbal 
1/31/2017 

Written 
2/3/2017 

None known 

2/22/2017 
Reported at 21:15, 
unknown start time 

80 Four Winds 
Road 

Property 
Owner 

Blockage caused 
by root ball. No estimate None Capisic Brook None  

Sewage backed up into basement due to 
root ball. Sewer main was rodded to 
remove blockage and the line was 

thoroughly cleaned. Segment will be 
added to root trouble list. 

Verbal 
2/23/2016 

Written 
3/2/2017 

None known 

5/26/2017 
Reported in the 

afternoon and relieved 
at 18:00 same day 

 

753-757 
Brighton 
Avenue 

Property 
Owner 

Pipe blocked by 
material buildup at 

root intrusion. 
No estimate None Capisic Brook None  

8” sewer was immediately rodded to 
relieve the surcharge. System was then 

televised to verify the cause of the 
blockage. Segment will be added to root 

trouble list. 

Verbal 
5/30/2017 

Written 
6/1/2017 

None known 

 

*Copy of the MaineDEP Non-Compliance Discharge Incident Reports, as prepared by the City are attached in Appendix B. A map of SSOs locations is available upon request.
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Order Section IV.2.B – Activities to measure effects to comply 
 
The City has worked diligently during 2017 to comply with the Order through the Asset Management 
Program and in cooperation with other City Departments.  

The City continues to improve its use of Cityworks, a computerized maintenance management software. 
During this reporting period, the Asset Management Team and the Maintenance and Operations team 
worked together to implement a paperless workflow using Cityworks and iPads.  Catch basin cleaning and 
inspections were completed using Cityworks digitally. The new workflow allows for quicker distribution of 
work and allow for better tracking of inspections. The workflow also allows for quicker review of the 
inspections and work order creation when issues within the collection system were identified.  Moving 
forward, the Maintenance and Operation team will receive work assignments digitally in Cityworks rather 
than a paper process. Additionally, equipment, labor, and materials have been incorporated into work orders 
to determine the life cycle costs of assets. 
 
Asset Management staff is now able to update the risk analysis model to recalculate the consequence of 
failure, the likelihood of failure, and risk for all of the sanitary sewer pipes within GIS. Previously, this update 
was completed solely by Woodard and Curran or with their assistance. This effort is more robust than the 
previous analysis as our GIS data has been greatly improved with the work done described in Order Section 
IV.2.C – Collection System Mapping. Pump station work orders have been incorporated by component 
and task using Cityworks work order templates and a related table through GIS. With better data 
on recurring maintenance and equipment replacement, risk analysis for pump stations will be 
updated and improved. While capital improvement projects are planned for priority areas, repair and 
replacement work is completed as issues are found through inspections via CCTV work as evidenced in the 
multiple point repairs and sewer pipe replacement done in 2017. 

Per the Administrative Order multiple staff members from Water Resources Engineering (2), Asset 
Management (2), and Operations and Maintenance (2) were trained and certified through the National 
Association of Sanitary Sewer Company Pipe Assessment Certification Program. 

While incorporated into the Rules and Regulations for Use of the Sewer System in the summer of 2015, the 
Fats, Oils, and Grease (FOG) program began full implementation July 2016. In 2017, 553 Fats, Oils, and 
Grease inspections were completed by the Health Department, double of the number completed in 2016. 
Since the program was fully implemented, over 800 inspections have been completed. Much of the follow-
up work, if required, is conducted by Water Resources staff and generally involves providing maintenance 
information or technical support for equipment upgrades. When a health inspection that indicates a non-
compliant establishment is submitted to Water Resources, follow up is done to inform and correct the non-
compliance. From an administrative perspective, the FOG program continues to be integrated into the 
building permit and business licensing processes for any new food service establishments or existing 
establishments that are changing hands. By being incorporated into the permit and license process, FOG 
program requirements are enforced and equipment installed prior to final approval for construction or 
business license approval. In the fall of 2017, to increase compliance at Food Service Establishments that 
have not been inspected recently or required a building permit, a tiered enforcement approach has been 
implemented. Tier I is currently underway on 30 establishments that did not have any equipment on record. 
Of these 30, 20 either have equipment in place or will be installing equipment to comply. Of the other 10, 6 
were evaluated and were determined to be exempt due to the nature of their establishments, 3 are seasonal 
and will be installing equipment prior to opening, and 1 is moving to a new location where grease control 
equipment will be installed. Tier II is currently underway and focuses on establishments that have equipment 



CMOM Annual Report 
City of Portland, Maine 
Reporting Period 2017 
 

 

7 

but a lack of records or information required as part of the program. These establishments are required to 
have a Fats, Oils, and Grease evaluation done during the business license renewal process. Tier II only 
covers establishments that don’t serve alcohol as they have an annual renewal date. Tier III will begin in 
2018 to cover establishments that have a license to serve alcohol and are on a rolling business license 
renewal calendar.  

The City has continued to use Smart Cover to alert Operations staff when the flow at the manholes begins 
to rise to a pre-determined height, indicative of a sewer back-up downstream. Ten additional Smart Covers 
were purchased in late 2017 and will be deployed in 2018. Besides the purchase of the covers, there is an 
annual fee for the reporting of flow information to the cloud.  

 

Order Section IV.2.C – Collection system mapping 
 
In order to improve the collection system mapping, the Asset Management team is constantly updating the 
GIS system. Whether it is due to the installation of new infrastructure, the abandonment of old infrastructure 
or field verification of unknowns, the collection system data is regularly revised. To help understand and 
improve how this process of updating and revising is completed, the following was completed in 2017: 
 
As part of the Inflow and Infiltration Program, a gap analysis of the GIS system has been completed and has 
been provided to the City in a draft form. The report highlights areas within the GIS system that are deficient 
or lack information. The report indicates that some attributes are populated with a percentage of nulls, which 
indicates a lack of data. Initial trace analysis indicated that 95% of the system is fully connected but at this 
time, the remaining 5% has been corrected to ensure that the GIS is fully connected. Other issues include a 
lack of invert elevation data for manholes, an effort that will require additional resources to correct. The City 
is currently determining how to collect this data and may acquire a survey-grade GPS unit for data 
collection. The data will be necessary to have a proper hydraulic model that can provide accurate 
information as well. As part of the gap analysis and planning process for flow monitoring, a number of 
questions were posed to the City for clarification. While some of the questions were related to private 
pumping stations the most critical questions were regarding multiple high point manholes that required 
verification. As the Operations and Maintenance crews investigate and resolve the questions, the GIS 
system will be updated. 
 
The reimplementation of Cityworks effort completed by GIS Inc. included a needs assessment to determine 
the status of CMMS work orders and Best Management Practices and the development of benchmarking 
metrics for the Water Resources Division which resulted in new Standard Operating Procedures. 
Additionally, programming to improve reporting from Cityworks utilizing Crystal Reports was created. Any 
Cityworks user can now view data reports related to collection system maintenance and inspection, which 
helps ensure that the City is on track to meet the requirements of the Administrative Order. This effort 
highlighted the need to ensure that maintenance work completed in the field is properly reported and that 
any issues with the existing GIS system are noted to allow for the Asset Management team to make the 
corrections. 
 
The City continues to collect sewer assessment data with field inspections and closed circuit television 
inspections of collection system infrastructure. Since 2010, the City has inspected 45% of the collection 
system through CCTV. When the inspection data is received, the related GIS is reviewed, verified, and 
corrected if needed. As the data is updated, the risk analysis model can be run and kept up to date. This 
allows the City to make better-informed decisions regarding infrastructure repair or replacement. 
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The asset management team was given the Asset Management Excellence Award from the Maine Water 
Environment Association for their work and willingness to help other communities with their asset 
management programs. 
 
Map updates are ongoing and we would be pleased to provide a GIS copy of the most current system map 
upon request. 

 

Order Section IV.2.D – Collection System Budgets 
 
Attached in Appendix C is a copy of the FY18 Sewer Enterprise Fund Operations & Maintenance Budget 
and Capital Budget from the City’s operating “Sewer Fund” budgets, for the period beginning July 1, 2017, 
through June 30, 2018. The City’s Sewer Enterprise Fund generates revenue from all users of the system 
who pay monthly or quarterly fees, based on water volume. Capital projects including repair and 
replacement of sanitary sewer infrastructure are funded through this Sewer Enterprise Fund as well, with 
financing using the State Revolving Loan Fund and City bonds. Combined Sewer Overflow abatement is 
funded through the Sewer Enterprise Funds. Collection System operations and maintenance budget is 
specifically described in the Enterprise Fund Budget as Sewer Districting (31-12); further breakdown of that 
budget is attached in Appendix C as Sewer Utility Districting General Fund/Operating Budget, along with 
FY18 Sewer Districting Expenditures Explanatories. Please note that the attached reports provide “life-to-
date” data. 

Additionally, attached in Appendix C is the City of Portland FY18 Capital Improvement Plan Project to Date 
report, limited to those pages including sewer-related projects.  

 

Order Section IV.2.E – Infiltration and Inflow Reduction Measures 
 
Arcadis was chosen and awarded a contract to complete the multiple year and phase Inflow and Infiltration 
Program beginning in May of 2017. Of the $1,800,000 budgeted for the program, $1,100,000 has been 
allocated. The final funding addition will be completed after the Fiscal Year 2019 Capital Improvement Plan 
budget is approved. The final contract, which includes the scope of work for the program, is included in 
Appendix A. 
 
The three phases of the program are: 
 

1. Investigation and quantification of Inflow and Infiltration flows 
2. Identification of major Inflow and Infiltration sources 
3. Schedule of target opportunities for cost-effective mitigation 

 
The Inflow and Infiltration program is currently in Phase 1. In this phase, the consultant is reviewing existing 
GIS and modeling data in order to complete a gap analyses for both the GIS system related to sewer 
infrastructure and for the City’s existing modeling capabilities. Both reports are currently in draft form and 
are being reviewed by City staff. In completing these efforts, recommendations will be made to the City to 
improve the existing GIS system and to create a dynamic model for future planning purposes. 
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The next task in Phase 1 is to identify excessive flows defined as greater than 4,000 gallons per day per 
inch-diameter/mile utilizing a flow monitoring program with the subcontractor Flow Assessment Services. 
The flow monitoring program will occur over two seasons, spring 2018 and fall 2018. If additional flow 
monitoring is required, Arcadis will work with Flow Assessment to collect more data. The data that has been 
collected previously by Flow Assessment Services under separate contracts are being utilized as well. Once 
adequate flow data is collected, a summary flow monitoring report will be prepared and provided to the City. 
 
Phase 2 of the program will identify major sources of inflow and infiltration in the collection system. All flow 
monitoring data collected and from previous monitoring efforts will be reviewed to determine if there are any 
gaps in the data. Recommendations for future flow monitoring will be provided. An investigation strategy will 
be prepared and include manhole inspections, smoke testing, additional camera inspections and any other 
investigative methods. Camera inspections will be completed by the Ted Berry Company, the subcontractor 
on this project, or by City staff. From this investigation, Arcadis will identify, locate, and quantify significant 
sources of inflow and infiltration throughout the collection system. 
 
Phase 3 of the program will result in a Wastewater Collection System Analysis and Action Plan. This plan 
will determine strategies to reduce inflow and infiltration, a cost estimate for those strategies, prioritized 
rehabilitation, repair, and replacement work, and a 10-year capital plan with short-term and long-term 
objectives. Finally, a comprehensive Inflow and Infiltration Study Report that incorporates the findings of all 
reports prepared in phase 1, 2, and 3. 
 
Arcadis has broken down the program into six tasks, some of which will be part of each phase. The 
proposal, final scope of work, and cost estimates are included in the contract, which can be found in 
Appendix A. All invoices to date are also included in Appendix A. Additional insurance documents are 
available upon request. 
 
Sewer replacement projects which limited infiltration and inflow can be found in section IV. 2 Correction 
Action Plan Related Contracted Work. 

 

Order Section IV.2.F – Easement maintenance program 
 
The City’s Easement Maintenance Program is designed to protect public health and the environment by 
focusing on locating lost or buried manholes; the City periodically clears easements of trees and re-growth 
to prevent tree root penetration into sewer lines. The goal of the program is for line segments to be cleared 
on a regular interval, dependent upon site conditions. As easements are maintained, the sewer system 
within them are inspected to determine if rehabilitation is necessary. The City utilizes Public Works Survey 
staff to flag the easements prior to initiating clearing activities. The maintenance program includes mowing, 
selective vegetation removal, and tree cutting, and as required, use of EPA-approved spot herbicide 
applications. Additional equipment has been budgeted and purchased to maintain easements throughout 
the City. 

In 2017, the City maintained four sewer easements throughout the City for a total of 10,330 linear feet. The 
easements maintained are: 

 Pennel Avenue Right of Way – 2,750 linear feet 

 Maine Avenue to Ray Street Right of Way – 2,030 linear feet 
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 Riverside to Industrial Right of Way – 4,700 linear feet 

 Portland Area Technical High School Right of Way – 850 linear feet 

Public Works survey staff continue to assist in easement maintenance by providing research of property 
deeds and ownership along with flagging of the right of ways.  

 

Order Section IV.2.H – Current Status of AO Schedule Work 
 
As part of the Administrative Order, a Capacity Management Operation and Maintenance Corrective Action 
Plan Implementation Schedule (CMOM CAP) was approved by the Environmental Protection Agency on 
November 22, 2014. The CMOM CAP includes program, staffing, and projects with associated deadlines 
and are italicized below. The current status is reported below each item.  
 
 
Operations and Maintenance Recommendations 
 

1. Beginning July 1, 2014, perform annual CCTV assessment of at least 6% of the collection system 
and manholes; 
a. PACP and MACP data from the assessment shall be integrated into the City’s CMMS within 

30 days of collection. 

This has been completed annually each year on time through the combination of City sewer inspections and 
sewer assessment contracts with Ted Berry Company. In 2017, less than 6% of sewer manholes were 
completed as the City refines and prepares an updated MACP template for level 2 inspections to be 
completed from here on out. It is anticipated that more than 6% of the collection system and manholes will 
be assessed during the Inflow and Infiltration program. 
 

2. By July 1, 2016, City’s collection system CCTV and other inspection data collected since July 1, 
2010, shall be assigned PACP and MACP scores and uploaded to the CMMS database. 

Data collected previously that did not have this rating was converted through a contract with Ted Berry and 
reported in the 2016 annual CMOM report and all data has been assigned PACP and MACP prior to the 
deadline. 
 

3. By July 1, 2016, the City shall assign unique individual asset identifiers for collection system 
structures (manholes, diversion structures, outfalls, hydro brakes, etc.) in the CMMS program to 
track maintenance activities and operational performance. 

This was completed on time through a contract with ESRI and reported in the 2016 annual CMOM report. 
 

4. Between January 1, 2015, and January 1, 2019, the City shall complete Phase I of an I/I program 
as described in Section 6.3.2 of the City’s CMOM Correction Action Plan. A Phase I report that 
includes flow metering results and identified all sub-catchment areas that have I/I flows in excess of 
4,000 GPD per inch diameter/mile of sewer shall be submitted to EPA no later than January 1, 
2019. 
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Arcadis has been contracted to complete the Inflow and Infiltration Program. Currently, Arcadis is 
conducting Phase 1 of the program and is reviewing existing flow metering data in order to select locations 
for their sub-consultant to conduct two seasons worth of metering. 
 

5. By July 1, 2019 the City shall submit Phase II of the I/I program as described in Section 6.3.3 of the 
City’s CMOM Correction Action Plan that identifies all major source of I/I based on a methodology 
of assessment whose inputs are, at a minimum, the I/I program’s Phase I results. 

During that time frame the following items will be developed and worked on by the City: 
 

- The City and the OWD currently own 41 CSO flow monitors, In addition, the City also owns 24 
additional flow monitors utilized to monitor and model sub-catchment areas for the development of 
its CSO projects. Metering and modeling data will be collected from past and future projects and 
consolidated into SWMM 5.0. A Gap Analysis will then be performed to determine what parts of the 
system remain to be modeled and move forward with that task. InfoSWMM will help us to 
determine deficiencies within the collection system allowing us to focus on critical infrastructure 
first. To complement this effort, gaps in our GIS data will be identified and corrected for the highest 
level of accuracy in the model. 

In addition to reviewing existing flow monitoring data and planning on the future collection of data, Arcadis is 
reviewing the existing GIS and hydraulic models in order to identify data gaps as part of Phase 1 of the 
Inflow and Infiltration Program. A draft report is being reviewed and will be finalized in 2018. Additional 
funding to improve the model based on the recommendations from the gap analysis will be requested in 
future fiscal year budgets. Phase 2 of the Inflow and Infiltration program is on track to meet the July 1, 2019 
deadline. 
 

- In addition to investing in modeling technology, the Department of Public Services will be seeking 
funds in FY16 to add a new truck and software for in-house CCTV as well as certifying additional 
staff on NASSCO PACP, MACP, and LACP to give us the best possible, consistent, objective data 
when prioritizing rehabilitation and replacement needs. 

This was completed through the purchase of the new CCTV truck as previously reported. 
 

- A full and complete inventory of our assets and their condition and a plan to address I&I can be 
established and prioritized the results of an integrated plan. 

While this will be part of the I/I program, the City is currently in the process of reviewing and shortlisting 
consultants to provide engineering services in order to prepare an integrated plan. It is expected that a 
consultant will be selected in 2018. 
 

- Determine the best possible benchmark for measuring success in our efforts. We anticipate this 
measurement will be a reduction in base flows from Pump Stations to the East End Wastewater 
Treatment Plant. 

This will be part of the Inflow and Infiltration Program. 
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- By July 1, 2016, the City shall finalize the CMMS program implementation for both the collection 
system and pump station assets in order to track all service requests, work orders, including 
predictive maintenance practices. 

 
This has been completed for collection system assets and pump station assets. A new asset 
management technician has been hired to improve the use of CMMS for pump station assets. 
Additionally, GIS Inc. has been contracted to help improve the use of Cityworks through the review 
and improvement of existing workflows and templates. Detailed information regarding this can be 
found in Order Section IV.2. – Corrective Action Plan Related Contracted Work 

Additionally, the Asset Management team has offered several training opportunities to Operations and 
Maintenance staff in the use of iPads to complete work orders and inspections so that all of the information 
is digital and entered into the CMMS. Detailed information regarding this can be found in Order Section 
IV.2.B – Activities to measure effects to comply 
 

6. By December 1, 2019, the City shall submit a schedule for the completion of Phase III as described 
in the City’s CMOM CAP Section 6.3.4 and 6.3.5 that will be incorporated into the Administrative 
Order Docket number 12-009 unless EPA issues an order with an alternative schedule. Said 
alternative schedule shall be reviewed and jointly agreed to by the City of Portland Region 1 EPA 
office. 

This will be part of the Inflow and Infiltration Program. 
 
 
Collection System and Pump Station Renewal Recommendations 
 

1. By January 1, 2020, the City shall submit to EPA and MEDEP for approval a plan for long-term 
collection system renewal based on CCTV assessments, SSES studies and asset management 
performed up to that date. 

This will be part of the Inflow and Infiltration Program and/or Integrated Planning efforts. 
 

2. By July 1, 2020, the City shall plan and execute short-term collection system renewal projects for 
all ‘high priority renewal’ projects identified in the CMOM Plan. 

The City has reviewed the projects identified in the CMOM plan and will continue to plan and execute the 
projects which are still considered to be priorities. Since the CMOM report was prepared with a small 
amount of data compared to what the City currently has collected with sewer assessments, not all of the 
projects identified in the report will be completed as other projects have begun higher priority. It is expected 
that the Presumpscot North Interceptor, identified in the CMOM report, will be rehabilitated or replaced in 
2018. 

 
3. By July 1, 2020, the City shall plan to execute short-term pump station renewal projects identified 

in the CMOM Plan based on the following schedule: 
a. By July 1, 2016, upgrade the standby power connection at the Castine Pump Station 

This has been completed. 
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b. By December 31, 2017, the City shall eliminate the Franklin Street Pump Station, or 
implement as follows: 

i. Upgrade the cooling water system, and Pump 3 by July 1, 2016 
ii. Upgrade the  MCC by July 1, 2017 

Currently, a design-build contract with Woodard & Curran is being negotiated. Under the contract, Woodard 
& Curran will provide up to 60% designs and determine a guaranteed maximum price to complete the work. 
After approving the work and costs, Woodard & Curran will work with electrical and mechanical 
subcontractors to complete the projects. 
 

c. At the Riverside Pump Station: 
i. Upgrade the MCC system by July 1, 2016 
ii. Upgrade Pumps 1 and 2 by July 1, 2017 

This has been completed. 
 

d. By July 1, 2018, eliminate the Curtis Pump Station and implement the recommended 
upgrades at the Hope Street Pump Station, or plan and implement of the other two 
alternatives described in the CMOM Plan by July 1, 2017. 

Currently, a design-build contract with Woodard & Curran is being negotiated. Under the contract, Woodard 
& Curran will provide up to 60% designs and create a guaranteed maximum price to complete the work. 
After approving the work and costs, Woodard & Curran will work with electrical and mechanical 
subcontractors to complete the projects. 
 

e. Upgrade the PLC and instruments at the Ashmont pump station by July 1, 2019. 

A new engineering staff member has been hired and will be reviewing this work in 2018 to determine if it can 
be designed and/or completed in-house. It is anticipated to be completed in time. 
 

f. Replace the Riverton Pump Station with a submersible pump station by July 1, 2019. 

A new engineering staff member has been hired and will be reviewing this work in 2018 to determine if it can 
be designed in-house. It is anticipated to be completed in time. 
. 

g. By January 31, 2020, the City shall submit plans for long-term pump station renewal 
projects to be completed during the next five year period from July 1, 2020, through 
July 1, 2025. 

This may be part of the Integrated Planning efforts. 
 
 
Wastewater Program and Ordinance Recommendation 
 

1. By January 31, 2015, the City shall 1) develop a Fats, Oils, and Grease (FOG) program that 
reduces grease accumulations so as to not impact Collection System capacity and contributing to 
Sanitary Sewer Overflows (SSO’s) and 2) submit a written description of that program to EPA and 
MEDEP. The City shall implement the FOG program by July 1, 2016. 
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This was completed on time. More detailed information can be found in Section IV.2.B – Activities to 
measure effects to comply. 
 

2. Beginning July 1, 2016, and annually thereafter, update the City’s asset risk analysis and renewal 
planning priorities, to be submitted to EPA and MEDEP as part of the CMOM Program 
Implementation Annual Report. 

The risk analysis and renewal planning priorities are available and are provided in Appendix D, though the 
analysis and rehabilitation list is updated as additional information is gathered through inspections and 
CCTV work. 
 
 
Staffing and Organizational Recommendations 
 

1. By July 30, 2015, complete the implementation of the organizational framework recommendations 
within the CMOM Plan including the establishment of a new division of Water Resources 
Management, the hiring of a full-time manager for this division, and the hiring of a full-time asset 
manager. 

This was completed on time 

 

Order Section IV.2.H – Projected measures 
 
In addition to the ongoing work described in this Annual Report and as outlined in the approved CMOM 
Corrective Action Plan Implementation Schedule, the following activities plan to be completed by December 
31st, 2018: 

Sewer rehabilitation projects through the use of cured-in-place-pipe products and sewer replacement will be 
completed. Sewer rehabilitation projects will likely include a combination of traditional CIPP and sewer 
replacement.  $1,100,000 is budgeted for each fiscal year and multiple years of funding have built up for 
expenditure. With additional sewer investigation as part of the Inflow and Infiltration Program, it is 
anticipated that many pipes and manholes will require rehabilitation. Pipe rehabilitation will be based on 
priority areas, condition assessments, and in segments identified in the SSO reports found in Appendix B. 
The reporting period for 2018 will likely have projects utilizing multiple years of capital improvement plan 
funding.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

In addition to the sewer lining projects, multiple sewer rehabilitation and/or replacement projects are 
anticipated to begin construction during 2018 and include the following: 

Roughly 620 linear feet of 8 inch vitrified clay pipe sanitary sewer with 8” PVC will be replaced in 
Mitton Street.  

 Roughly 950 linear feet of 10 inch PVC sanitary sewer pipe will be replaced within Bell Street.  

Multiple sewer separation projects are anticipated to begin construction during 2018. As part of the sewer 
separation, sanitary sewer will be replaced. The planned projects include the following: 
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Bedford Street - Roughly 2,270 linear feet of sanitary sewer pipe will be replaced in a sewer 
separation project located in Bedford Street, Forest Avenue, and Belmeade Streets. 

Madison-Washington-Walnut - Roughly 1,800 linear feet of sanitary sewer pipe will be replaced in 
a sewer separation project located in Madison Street, Walnut Street, and Washington Avenue. A 
section of sewer pipe in Washington Avenue between Madison Street and Cumberland Avenue 
was added to the sewer separation project after a CCTV inspection found sections of the pipe in 
poor condition.  

Preble Street – Roughly 2,700 linear feet of sanitary sewer pipe will be replaced in a sewer 
separation project located in Preble Street, Kennebec Street, and Somerset Street. The total length 
of sewer replaced may change as the design progresses. 

The Franklin Street and Curtis Road Pump Station projects identified in the CMOM report will begin design 
and construction in 2018 as described in Order Section IV.2.H – Current Status of AO Schedule Work.  
Currently, a design-build contract with Woodard & Curran is being negotiated. Under the contract, Woodard 
& Curran will provide up to 60% designs for both projects and create a guaranteed maximum price to 
complete the work. After approving the work and costs, Woodard & Curran will work with electrical and 
mechanical subcontractors to complete the projects. The work includes: 

Curtis Road Pump Station Comprehensive Upgrade – All aspects of the pump station except the 
wet well will be replaced and upgraded based on a recommendation from a Business Case Study 
done by Woodard and Curran which considered eliminating the station in favor of nearby pump 
station.  

 
Franklin Street Pump Station – Upgrades to this pump station include the cooling water system, 
MCC, and Pump 3. This station was originally planned on being eliminated as part of the design of 
a 3.5 million gallon storage conduit, known as Back Cove South, but the original location was 
modified and the station will not be eliminated. 

Design of the Riverton Pump Station replacement will begin in 2018 to replace the flooded suction station 
currently in place with a submerged pump style station. The design will likely be completed in-house utilizing 
a recently hired Project Engineer. 

Design of the upgrades of the PLC and instruments at the Ashmont pump station will begin in 2018. 
 
The FOG program will continue to be enforced with additional efforts being made to incorporate FOG 
requirements into business license renewal. It is anticipated that over 500 restaurant inspections will be 
completed by the Health Department in 2018. A tiered enforcement of compliance, as described in Order 
Section IV.2.B – Activities to measure effects to Comply with AO will continue to be enacted as part of the 
business license renewal process, which is the main trigger, along with building permits, in ensuring grease 
control equipment is installed. 
 
Recently purchased Smart Covers will be deployed in areas throughout the City to help identify that may 
have had issues in the past due to root or debris blockages. These Smart Covers will notify City staff of 
rising sewerage levels that can lead to sewer backups. 
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SUMMARY 
 
We appreciate the opportunity to have submitted this CMOM Program Implementation Annual Report for the 
period ending December 31, 2017.  

Should you have any questions, comments or need any additional information, please do not hesitate to 
contact Nancy Gallinaro, Water Resources Manager, at 207-874-8817. 

Sincerely, 

CITY OF PORTLAND 

 
 
Benjamin Pearson, P.E. 
Compliance Coordinator 
Department of Public Works 
Water Resources Division 
 
 
 
Attachment(s) 
 
Appendix A – Contracts and Invoices 
Appendix B – Sanitary Sewer Overflow Reports 
Appendix C – Municipal Budgets 
Appendix D – Risk Analysis Map and Rehabilitation Priorities 
 
BNP 
 
cc: Jon Jennings, City of Portland, City Manager 
 Anita LaChance, City of Portland, Deputy City Manager 
 Christopher Branch, City of Portland, Director of Public Works 
 Nancy Gallinaro, City of Portland, Water Resources Manager 
 Danielle West Chuhta, City of Portland, Corporation Counsel 
 Brad Roland, City of Portland, Senior Project Engineer 
 Stuart Rose, MaineDEP WQM-Southern Region 
 Michael Wagner, Senior Enforcement Counsel, USEPA 
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Appendix A – Contracts and Invoices 
  













Invoice
DATE

3/20/2017

INVOICE #

14683

BILL TO

City of Portland
389 Congress St
Portland, ME 04101

PROJECT INFORMATION

2017 Condition assessment of sewer system
3% (extension to bid #2116)
March 7, 8 & 13, 2017
Portland, ME
Jon P. Jennings

P.O. NUMBER

Signed Agreement

TERMS

Net 30

DUE DATE

4/19/2017

REP

DB

SHIP

3/20/2017

State

ME

PROJECT

M-17-00170

Past due invoices are subject to 1.5% per month finance charge.  Finance charges will begin 30 days
from the date of invoice if not paid in full or if other arrangements have not been made in writing. 
Further collection processes may be taken uo to and including liens.  Any disputes to the accuracy of
this bill must be received by the due date of the bill or the amount will be deemed to be as agreed upon
and billed. Ph (207) 897-3348  FX (207) 897-3627

Total

For Your Convenience, We Accept
Visa & Mastercard

521 Federal Rd., Livermore, ME 04253
Tel: 207-897-3348 Fax: 207-897-3627

ITEM CODE DESCRIPTIONQUANTITY PRICE EACH AMOUNT

MVIA CCTV Inspection 8" - Item 5 
March 7 & 13, 2017

2,190.3 1.00 2,190.30

MHIB Light Cleaning 8" - Item 3 
March 8, 2017

1,760 0.75 1,320.00

MVIA CCTV Inspection 15" - Item 4 
March 7, 2017

133.8 1.00 133.80

MVIA CCTV Inspection 18" - Item 17 
March 7 & 8, 2017

650.5 1.00 650.50

MVIA CCTV Inspection 21" - Item 20 
March 7, 2017

501.2 1.00 501.20

MVIA CCTV Inspection 24" - Item 23 
March 7, 2017

173.1 1.00 173.10

$4,968.90





Invoice
DATE

4/14/2017

INVOICE #

14764

BILL TO

City of Portland
389 Congress St
Portland, ME 04101

PROJECT INFORMATION

2017 Condition assessment of sewer system
3% (extension to bid #2116)
Portland, ME
March 27 - 31, 2017
Jon P. Jennings

P.O. NUMBER

Signed Agreement

TERMS

Net 30

DUE DATE

5/14/2017

REP

DB

SHIP

4/14/2017

State

ME

PROJECT

M-17-00170

Past due invoices are subject to 1.5% per month finance charge.  Finance charges will begin 30 days
from the date of invoice if not paid in full or if other arrangements have not been made in writing. 
Further collection processes may be taken uo to and including liens.  Any disputes to the accuracy of
this bill must be received by the due date of the bill or the amount will be deemed to be as agreed upon
and billed. Ph (207) 897-3348  FX (207) 897-3627

Total

For Your Convenience, We Accept
Visa & Mastercard

521 Federal Rd., Livermore, ME 04253
Tel: 207-897-3348 Fax: 207-897-3627

ITEM CODE DESCRIPTIONQUANTITY PRICE EACH AMOUNT

MHIB Light Cleaning 6" - Item 1 
March 29, 2017

200 0.75 150.00

MHIB Light Cleaning 8" - Item 3 
March 27 - 31, 2017

9,309 0.75 6,981.75

MVIA Heavy Cleaning 8" - Item 4 
March 27 - 28, 2017

1,762 3.00 5,286.00

MVIA CCTV Inspection 8" - Item 5 
March 27 - 29 & 31, 2017

8,380.3 1.00 8,380.30

MHIB Light Cleaning 10" - Item 6 
March 27 - 29 & 31, 2017

4,815 0.75 3,611.25

MVIA CCTV Inspection 10" - Item 8 
March 28 - 30, 2017

2,751 1.00 2,751.00

MHIB Light Cleaning 36" - Item 30 
March 31, 2017

620 1.00 620.00

MHIB Heavy Cleaning 36" - Item 31 
March 30, 2017

450 5.00 2,250.00

MHIB Light Cleaning 42" - Item 33 
March 29, 2017

730 1.00 730.00

MMIS Manhole Inspection Reports - Item 48 
March 31, 2017

37 12.50 462.50

MMIS Traffic Control - Item 49 
March 29 - 31, 2017

31 18.00 558.00

$31,780.80



Invoice
DATE

5/19/2017

INVOICE #

14836

BILL TO

City of Portland
389 Congress St
Portland, ME 04101

PROJECT INFORMATION

2017 Condition assessment of sewer system
3% (extension to bid #2116)
Portland, ME
April 3 - 30, 2017
Benjamin Pearson

P.O. NUMBER

Signed Agreement

TERMS

Net 30

DUE DATE

6/18/2017

REP

DB

SHIP

5/24/2017

State

ME

PROJECT

M-17-00170

Past due invoices are subject to 1.5% per month finance charge.  Finance charges will begin 30 days
from the date of invoice if not paid in full or if other arrangements have not been made in writing. 
Further collection processes may be taken uo to and including liens.  Any disputes to the accuracy of
this bill must be received by the due date of the bill or the amount will be deemed to be as agreed upon
and billed. Ph (207) 897-3348  FX (207) 897-3627

Total

For Your Convenience, We Accept
Visa & Mastercard

521 Federal Rd., Livermore, ME 04253
Tel: 207-897-3348 Fax: 207-897-3627

ITEM CODE DESCRIPTIONQUANTITY PRICE EACH AMOUNT

MHIB CCTV Inspection 8" - Item 5 
April 3, 10, 13, 25, 26 & 27, 2017

7,066.8 1.00 7,066.80

MHIB CCTV Inspection 10" - Item 8 
April 3, 26 & 27, 2017

1,143.8 1.00 1,143.80

MVIA CCTV Inspection 12" - Item 11
April 25, 2017

239.1 1.00 239.10

MVIA CCTV Inspection 15" - Item 14  
April 25 & 27, 2017

753.3 1.00 753.30

MHIB CCTV Inspection 30" - Item 29 
April 25, 2017

335.4 1.25 419.25

MVIA Light Cleaning 8" - Item 3
April 25 & 26, 2017

995 0.75 746.25

MHIB Light Cleaning 10" - Item 6
April 25 & 27, 2017

430 0.75 322.50

MHIB Light Cleaning 12" - Item 9
April 26, 2017

420 0.75 315.00

MHIB Light Cleaning 15" - Item 12
April 4 & 26, 2017

1,275 0.75 956.25

MHIB Light Cleaning 18" - Item 15
April 26, 2017

225 0.75 168.75

MHIB Light Cleaning 24" - Item 21
April 26 & 27, 2017

390 1.00 390.00

Page 1



Invoice
DATE

5/19/2017

INVOICE #

14836

BILL TO

City of Portland
389 Congress St
Portland, ME 04101

PROJECT INFORMATION

2017 Condition assessment of sewer system
3% (extension to bid #2116)
Portland, ME
April 3 - 30, 2017
Benjamin Pearson

P.O. NUMBER

Signed Agreement

TERMS

Net 30

DUE DATE

6/18/2017

REP

DB

SHIP

5/24/2017

State

ME

PROJECT

M-17-00170

Past due invoices are subject to 1.5% per month finance charge.  Finance charges will begin 30 days
from the date of invoice if not paid in full or if other arrangements have not been made in writing. 
Further collection processes may be taken uo to and including liens.  Any disputes to the accuracy of
this bill must be received by the due date of the bill or the amount will be deemed to be as agreed upon
and billed. Ph (207) 897-3348  FX (207) 897-3627

Total

For Your Convenience, We Accept
Visa & Mastercard

521 Federal Rd., Livermore, ME 04253
Tel: 207-897-3348 Fax: 207-897-3627

ITEM CODE DESCRIPTIONQUANTITY PRICE EACH AMOUNT

MHIB Light Cleaning 30" - Item 27
April 25 & 27, 2017

1,165 3.25 3,786.25

MHIB Light Cleaning 42" - Item 33
April 4, 26 & 27, 2017

3,090 1.00 3,090.00

MMIS Traffic Control - Item 49 
April 27, 2017

14 18.00 252.00

Page 2

$19,649.25



Invoice
DATE

6/14/2017

INVOICE #

14971

BILL TO

City of Portland
389 Congress St
Portland, ME 04101

PROJECT INFORMATION

2017 Condition assessment of sewer system
3% (extension to bid #2116)
Portland, ME
May 4, 5, June 5 - 10, 2017
Benjamin Pearson

P.O. NUMBER

Signed Agreement

TERMS

Net 30

DUE DATE

7/14/2017

REP

DB

SHIP

6/15/2017

State

ME

PROJECT

M-17-00170

Past due invoices are subject to 1.5% per month finance charge.  Finance charges will begin 30 days
from the date of invoice if not paid in full or if other arrangements have not been made in writing. 
Further collection processes may be taken uo to and including liens.  Any disputes to the accuracy of
this bill must be received by the due date of the bill or the amount will be deemed to be as agreed upon
and billed. Ph (207) 897-3348  FX (207) 897-3627

Total

For Your Convenience, We Accept
Visa & Mastercard

521 Federal Rd., Livermore, ME 04253
Tel: 207-897-3348 Fax: 207-897-3627

ITEM CODE DESCRIPTIONQUANTITY PRICE EACH AMOUNT

MVIA CCTV Inspection 8" - Item 5                                              
May 4, 5 & June 5, 2017

486.9 1.00 486.90

MVIA CCTV Inspection 12" - Item 11
June 5, 2017

476.3 1.00 476.30

MVIA CCTV Inspection 15" - Item 14  
May 5, 2017

26.5 1.00 26.50

MVIA CCTV Inspection 18" - Item 17
May 5 & June 7, 2017

241.3 1.00 241.30

MVIA CCTV Inspection 21" - Item 20
June 7, 2017

247.1 1.00 247.10

MVIA CCTV Inspection 24" - Item 23
June 7, 2017

1,184.5 1.00 1,184.50

MVIA CCTV Inspection 30" - Item 29 
June 9 & 10, 2017

1,212.1 1.25 1,515.13

MVIA CCTV Inspection 36" - Item 32
June 9, 2017

649.3 1.00 649.30

MVIA CCTV Inspection 42" - Item 35
May 5 & June 9, 2017

1,856.3 1.00 1,856.30

MHIB Light Cleaning 30" - Item 27
June 9 & 10, 2017

1,212.1 3.25 3,939.33

MHIB Light Cleaning 36" - Item 30
June 9, 2017

649.3 1.00 649.30

Page 1



Invoice
DATE

6/14/2017

INVOICE #

14971

BILL TO

City of Portland
389 Congress St
Portland, ME 04101

PROJECT INFORMATION

2017 Condition assessment of sewer system
3% (extension to bid #2116)
Portland, ME
May 4, 5, June 5 - 10, 2017
Benjamin Pearson

P.O. NUMBER

Signed Agreement

TERMS

Net 30

DUE DATE

7/14/2017

REP

DB

SHIP

6/15/2017

State

ME

PROJECT

M-17-00170

Past due invoices are subject to 1.5% per month finance charge.  Finance charges will begin 30 days
from the date of invoice if not paid in full or if other arrangements have not been made in writing. 
Further collection processes may be taken uo to and including liens.  Any disputes to the accuracy of
this bill must be received by the due date of the bill or the amount will be deemed to be as agreed upon
and billed. Ph (207) 897-3348  FX (207) 897-3627

Total

For Your Convenience, We Accept
Visa & Mastercard

521 Federal Rd., Livermore, ME 04253
Tel: 207-897-3348 Fax: 207-897-3627

ITEM CODE DESCRIPTIONQUANTITY PRICE EACH AMOUNT

MHIB Light Cleaning 42" - Item 33
June 9, 2017

894.6 1.00 894.60

MMIS Manhole Reports - Item 48
May 4, 2017

16 12.50 200.00

MMIS Traffic Control - Item 49 
May 5, June 6 & 7, 2017

44 18.00 792.00

Page 2

$13,158.56



COMMITMENT & INTEGRITY

DRIVE RESULTS

41 Hutchins Drive

Portland, Maine 04102

www.woodardcurran.com

T 800.426.4262

T 207.774.2112

F 207.774.6635

March 3, 2017

John Emerson
Wastewater Facilities Coordinator
Department of Public Services
City of Portland
109 District Road
Portland, ME 04102

Re: Proposal for SCADA TRM (Troubleshoot, Repair, Maintain) Services

Dear John:

Woodard & Curran recently completed a SCADA Review in accordance with our proposal executed by 
the City on February 7, 2017.  As a result of that SCADA Review, we identified maintenance, repair and 
troubleshooting issues that Woodard & Curran believes will improve the instrumentation and controls 
systems and therefore the operational efficiencies of the facilities. The list, hereinafter referred to as the 
TRM List (Troubleshooting, Repair & Maintain) has been developed by W&C alongside operations 
personnel and will serves to define the Scope of Services presented herein. 

SCOPE OF SERVICES

Woodard & Curran will provide engineering services to troubleshoot, repair and maintain the City of 
Portland’s SCADA system as determined by the SCADA Review. The recommended TRM tasks are 
broken out below by location.

RADIO MASTER CONTROL PANEL (To be relocated under separate project)

 UPS and Smart Relay Card replacement for UPS Failure / Low Battery indications.
 PLC/OIT Date/Time Synchronization.

GOWEN HILL REPEATER

 Review with Electrical Contractor water tight sealing from control panel conduit, particularly radio 
coax, and inspection (Electrical Contactor provided by City)

 Review with Electrical Contractor power distribution of control panel and addition of Generator 
Power circuit for portable back-up power during extended power outage. (Electrical Contactor 
provided by City)

 PLC/OIT Date/Time Synchronization.

PARTRIDGE

 Electrical Contractor to review conduit seals and debris removal from panel. (Electrical 
Contactor provided by City)

 Motor amperage monitoring with 1762-IF4 analog input card.
 PLC/OIT Date/Time Synchronization.
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FRANKLIN ST

 Modify three pump control mode capabilities (lead/lag/lag-lag) for ease of operations.
 Program and test flow matching of VFDs onsite
 Pump 1 Onsite commissioning and testing once replaced by City
 Onsite investigation of Sluice Gate control and associated level control
 Muffin Monster jammed alarm integration from Siemens S7-200 PLC panel. (Electrical Contactor 

provided by City) 
 Intrusion switch replacement and testing (Wiring and Installation by Electrical Contractor).
 PLC/OIT Date/Time Synchronization.

LINDEN/ASHMONT

 Review with Electrical contractor water tight sealing from control panel conduit, particularly radio 
coax, and inspection

 Pump motor amperage monitoring with 1762-IF4 analog input expansion card (Installation and 
wiring of CT Monitoring Switch by Electrical Contactor provided by City) 

 Intrusion switch installation and testing (Wiring and Installation by Electrical Contractor).
 PLC/OIT Date/Time Synchronization.

PENNEL

 PLC/OIT Date/Time Synchronization.
 Pump motor amperage monitoring with 1762-IF4 analog input expansion card (Installation and 

wiring of CT Monitoring Switch by Electrical Contractor)

CURTIS

 PLC/OIT Date/Time Synchronization.

HOPE

 Generator running alarm PLC programming modifications.
 PLC/OIT Date/Time Synchronization.
 Pump motor amperage monitoring with 1762-IF4 analog input expansion card (Installation and 

wiring of CT Monitoring Switch by Electrical Contactor provided by City) 

RIVERSIDE

 Integration of flow and/or O2 sensor (future).
 OIT/HMI alarm review and testing.
 Muffin Monster jammed alarm integration from Siemens S7-200 PLC panel. (Wiring of 

alarm/status by Electrical Contactor provided by City) 
 Intrusion switch replacement and testing (Wiring and Installation by Electrical Contractor).
 PLC/OIT Date/Time Synchronization.

RIVERTON
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 Intrusion switch replacement and testing (Wiring and Installation by Electrical Contactor 
provided by City) 

 PLC/OIT Date/Time Synchronization.
 Pump motor amperage monitoring with 1762-IF4 analog input expansion card (Installation and 

wiring of CT Monitoring Switch by Electrical Contractor)

CASTINE

 Change Pump VFD Speed Feedback to Pump Amperage.
 PLC/OIT Date/Time Synchronization.

EAST END

 PLC/OIT Date/Time Synchronization.
 Pump motor amperage monitoring with 1762-IF4 analog input expansion card (Installation and 

wiring of CT Monitoring Switch by Electrical Contactor provided by City) 

RESPONSIBILITY OF OTHERS

 Electrical contractor to provide all necessary wiring and installation for applicable tasks as noted.

DELIVERABLES BY WOODARD & CURRAN

 12 Current Transformers for monitoring pump amperage
 6 Analog Input Modules for PLC Expansion for amperage
 6 Intrusion Switch Replacements
 UPS Relay hardware
 Provide up to 8 hours of training on any resulting changes from the preceding task list.
 Modifications of panel drawings as required.
 SCADA file system backups as required.
 O&M modifications as required.

CLARIFICATIONS

The City shall be responsible for providing access to all control equipment and documentation; provide 
site specific safety hazards and training; attending meetings and providing feedback; and providing a list 
of known issues, desired improvements, and modifications to the controls prior to the site visit.

SCHEDULE

Woodard & Curran is prepared to initiate our work immediately upon Notice to Proceed and assuming 
Notice to Proceed prior to DATE, anticipates completing this work prior to June 1, 2017.

FEE PROPOSAL

Woodard & Curran proposes to complete the work described herein on a Lump Sum basis in the amount 
of $23,375, to be billed monthly based upon percentage of work complete, including reimbursable 
expenses.

TERMS AND CONDITIONS
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Terms and Conditions of this work will be per the executed Agreement between the City of Portland and 
Woodard & Curran, dated March 18, 2014. If this proposal is acceptable to you, please indicate your 
agreement by signing this letter and returning a copy for our records. We can begin our work upon an 
email authorization, with the understanding that an executed copy of this agreement will be forthcoming. 
Any Purchase Order issued by the City in connection herewith shall be for accounting purposes only and 
shall incorporate the terms and conditions of this proposal by reference. The terms and conditions of this 
proposal shall prevail over any terms and conditions of a purchase order issued in connection herewith

We welcome any questions you may have on this. Please do not hesitate to call us at (207) 774-2112.

Sincerely,

WOODARD & CURRAN INC.

Barry Sheff, P.E. JT Trinward
Senior Vice President Technical Manager

Accepted this _____ Day of             , 2017

By:          

Title:



































































COMMITMENT & INTEGRITY

DRIVE RESULTS

41 Hutchins Drive

Portland, Maine 04102

www.woodardcurran.com

T 800.426.4262

T 207.774.2112

F 207.774.6635

March 3, 2017

John Emerson
Wastewater Facilities Coordinator
Department of Public Services
City of Portland
109 District Road
Portland, ME 04102

Re: Proposal for SCADA Upgrade

Dear John:

Woodard & Curran recently completed a SCADA Review in accordance with our proposal executed by 
the City on February 7, 2017. Based on our findings and recommendations from that SCADA Review, 
the following is a proposal for the migration and upgrade to the SCADA Radio master and Server 
computers to the new DPW building location. Woodard & Curran will provide engineering services, 
hardware, and installation to fully transition the existing radio master to the new location. New SCADA 
Server class computers will be procured and installed by Woodard & Curran to provide operations a 
seamless transition to operations at the new facility.  The work to be completed is described as our Scope 
of Services, as follows:

SCOPE OF SERVICES

Woodard & Curran will provide engineering services to relocate the SCADA radio master PLC panel from 
55 Portland St to 109 District Rd facilities. The relocation includes a radio path study and communication 
optimizations as provided by TCS Communications, as a subconsultant to Woodard & Curran. The 
physical relocation, installation, and commissioning of control panel hardware, associated radio 
equipment to the new location will be included by Woodard & Curran. All conduit, power, and 
communication wiring required for this migration will be provided in this contract.

The upgraded SCADA system will receive a new Network Rack including two (2) Server Class machines, 
UPS Back-Up power, Ethernet/Fiber Switching, and Fiber Patch hardware. This computer upgrade 
includes updates to all SCADA Software; Allen-Bradley FactoryTalk View SE HMI, Allen-Bradley 
RSLogix500, XLReporter reporting and WIN911 alarming software. This includes migration of legacy 
RSView32 HMI screens into FactoryTalk. Further detail on this scope of services follows.

RELOCATION OF SCADA RADIO MASTER CONTROL PANEL

 Radio path study by TCS Communications (Dean Marengi).
 Electrical 120Vac power wiring & conduit runs from power panel (TBD) to location of control 

panel installation.
 Installation of antenna hardware, conduit and cabling, provided under this contract by Campbell 

Electric as a subcontractor to Woodard & Curran
 Installation of Fiber/copper Ethernet converters and multi-mode fiber optic cable run from garage 

to 109 District Rd DPW network closet (network rack).
 Installation of Phone cable from control panel in garage to DPW network rack for RACO Auto-

Dialer back-up alarm dialing
 Installation of copper Ethernet patch cabling to DPW network switch
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 Installation of radio master control panel at new 109 District Rd facilities garage.
 Installation of existing Network rack and associated SCADA server computer systems at DPW 

building in network closet.
 Communications optimization with TCS Communications and W&C.
 System relocation testing: Functionality including alarming and reports, iPad remote access.

SCADA COMPUTER UPGRADE

 Purchase and configure SCADA (2) Servers & server rack hardware.
 Purchase and configure SCADA software upgrades.
 Purchase and installation of Network Rack
 Purchase and installation of Network Rack UPS
 Power wiring of Network Rack UPS
 SCADA Server computer HMI development.
 SCADA Upgrade Development Meetings with DPW staff.
 SCADA Server FAT at W&C office.
 Installation of servers in DPW building network closet server rack.
 SCADA Server SAT at 109 District Rd DPW building.
 Demolition of old SCADA computer systems.

DELIVERABLES BY WOODARD & CURRAN

 Fully integrated and System Acceptance testing of new SCADA servers and relocated Radio 
Master control panel

 Full Alarm testing and configuration to City DPW Operations
 Configuration and testing of Automated Reporting to DPW Management
 Configuration and testing of SCADA remote access for City DPW Operations and Management
 SCADA Security configuration to update Security for remote access and SCADA interfacing
 Provide up to 8 hours of training broken in to segments of 2 hours on upgraded systems.
 Modifications of panel drawings as required.
 SCADA file system backups as required.
 O&M modifications as required, including new hardware/software documentation.

CLARIFICATIONS

The City shall be responsible for providing access to all control equipment, facilities and documentation; 
providing site specific safety hazards and training; attending meetings and providing feedback; and 
providing a list of known issues, desired improvements, and modifications to the controls prior to the site 
visit. The City shall also provide Analog Phone connection (POT Line) for RACO Auto-Dialer in DPW 
Network cabinet; and provide networking coordination for new SCADA Server computers for DPW Staff 
access, this includes network addressing and Port limiting of traffic to servers.

SCHEDULE

Woodard & Curran is prepared to initiate our work immediately upon Notice to Proceed and assuming 
Notice to Proceed prior to DATE, anticipates completing this work prior to June 1, 2017.

FEE PROPOSAL



City of Portland (221832.03) 3 March 3, 2017

Woodard & Curran proposes to complete the work described herein on a Lump Sum basis in the amount 
of $98,585, to be billed monthly based upon percentage of work complete, including reimbursable 
expenses.

TERMS AND CONDITIONS

Terms and Conditions of this work will be per the executed Agreement between the City of Portland and 
Woodard & Curran, dated March 18, 2014. If this proposal is acceptable to you, please indicate your 
agreement by signing this letter and returning a copy for our records. We can begin our work upon an 
email authorization, with the understanding that an executed copy of this agreement will be forthcoming. 
Any Purchase Order issued by the City in connection herewith shall be for accounting purposes only and 
shall incorporate the terms and conditions of this proposal by reference. The terms and conditions of this 
proposal shall prevail over any terms and conditions of a purchase order issued in connection herewith

We welcome any questions you may have on this. Please do not hesitate to call us at (207) 774-2112.

Sincerely,

WOODARD & CURRAN INC.

Barry Sheff, P.E. JT Trinward
Senior Vice President Technical Manager

Accepted this _____ Day of             , 2017

By:          

Title:
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AGREEMENT BETWEEN THE 

CITY OF PORTLAND 

AND 

D. & C. CONSTRUCTION CO., INC. 

 

 

 

THIS AGREEMENT is entered into this 27th day of February, 2017, by and between 

the CITY OF PORTLAND, a body politic and corporate, (hereinafter the "CITY"), and D. & 

C. CONSTRUCTION CO., INC., a Massachusetts corporation with a Maine address of P.O. 

Box 123, Waterboro, Maine 04087 (hereinafter the "CONTRACTOR"). 

 

W I T N E S S E T H: 
 

 WHEREAS, the CITY is in need of the installation of sewer and stormwater systems on 

Woodford Street, Vannah Avenue, Clifton Street, and Forest Avenue and did advertise a Request 

for Bids #4517 entitled “Woodford Street Sewer Separation” as amended by Addendum 1 dated 

January 17, 2017, Addendum #2 dated January 25, 2017 and Addendum #3 dated January 27, 

2017 (hereinafter, collectively, the “Request for Bids”), a copy of which is attached as Exhibit A 

and made a part hereof; and 

 WHEREAS, the CONTRACTOR has the requisite knowledge and technical ability to 

perform the required services and has submitted a proposal for the provision of such services 

dated January 31, 2017, (hereinafter, the “Proposal”) a copy of which is attached as Exhibit B 

and made a part hereof; and 

 WHEREAS, after due consideration of all the Bids, the CITY did award the bid to the 

CONTRACTOR; 

 

 NOW, THEREFORE, in consideration of the mutual promises made by each party to 

the other, the parties covenant and agree as follows: 

1. The CONTRACTOR will furnish the materials, supplies, equipment and labor and will 

perform all work required to construct separated storm and sewer infrastructure 

(hereinafter the “Work”), in accordance with the specifications contained in the Request 



for Bids, and also in accordance with CONTRACTOR’s Proposal, including but not 

limited to: 

 

Standard General Conditions of the Construction Contract (EJCDC) 

CWSRF Supplementary Conditions 

Appendix A: Boring Logs 

Appendix B: Regulatory Agency Permits 

MDEP NRPA Permit by Rule Application 

Maine Department of Marine Resources Timing of Activity Approval 

ACOE Category 2 Permit 

Attached Plans: 

Contract Drawings Pages 1 through 31 

 

The restatement in this document of any term of the Request for Bids or Proposal shall 

not be deemed to waive any term not so restated.  If any disagreement is found between 

Request for Bids or the Proposal and this document, then this document shall govern; and 

the Request for Bids shall govern over the Proposal, to the extent they disagree; provided, 

however, that this document and its attachments shall be construed to be supplemental to 

one another to the extent possible.  

 

2. The CONTRACTOR covenants and agrees that all Work performed and furnished 

hereunder shall be free from all defects, and that all Work shall be performed in a good 

workmanlike manner. Unless a longer warranty period is specified in the Exhibits hereto, 

all Work provided shall be warranted by the CONTRACTOR for one (1) full year from 

the date of completion of all Work hereunder and acceptance thereof by the CITY. 

Notwithstanding the foregoing, any longer period specified in the attachments shall stay 

in effect. 

 

3. Prior to the execution of this Agreement, the CONTRACTOR will procure and maintain 

Automobile Insurance and General Public Liability Insurance coverage, including 

contractual liability coverage, in amounts of not less than One Million Dollars 

($1,000,000.00) per occurrence for bodily injury, death and property damage, naming the 

CITY as an additional insured thereon, and also Workers’ Compensation Insurance 

coverage to the extent required by law. With respect to the General Liability and 

Automobile Liability Insurance, the CONSULTANT shall name the CITY as an 

additional insured for coverage only in those areas where government immunity has been 

expressly waived by 14 M.R.S. A. § 8104-A, as limited by § 8104-B, and § 8111.  This 

provision shall not be deemed a waiver of any defenses, immunities or limitations of 

liability or damages available under the Maine Tort Claims Act, other Maine statutory 

law, judicial precedent or common law.   With respect to the Liability Insurance, the 

CONTRACTOR will provide the CITY a certificate of insurance evidencing such 

coverage, in this way: certificate must say either: A) "the policy has been endorsed to 

name the City of Portland as an Additional Insured" and a copy of the endorsement must 

come to the City of Portland with the certificate, or B) "the policy already includes an 

endorsement, such as the General Liability Extension Endorsement, by which the City of 

Portland is automatically made an additional insured."  A Certificate which merely has a 



box checked under "Addl Insr," or the like, or which merely states the City of Portland is 

named as an Additional Insured, will not be acceptable. The Workers’ Compensation 

insurance shall include an endorsement waiving all rights of subrogation against the City 

of Portland, its officers or employees.  The CONTRACTOR shall furnish the CITY and 

thereafter maintain certificates evidencing all such coverages, which certificates shall 

guarantee thirty (30) days' notice to the CITY of termination of insurance from insurance 

provider or agent.  

 

4. The CONTRACTOR shall furnish to the CITY, upon execution of the Contract, a 

Contract Performance Bond and a Contract Labor and Materials Payment Bond each for 

the full amount of the Contract and issued by a surety company or surety companies 

authorized to do business in the State of Maine and approved by the CITY.  The Bonds 

shall remain in effect for one year after final acceptance of the Work, and protect the 

CITY for at least one year of warranty of the Work hereunder, and also shall insure 

settlement of claims for the payment of all bills for labor, materials and equipment. 

 

5. To the fullest extent permitted by law, the CONTRACTOR shall defend, indemnify and 

hold harmless the CITY, its officers and employees, from and against all claims, 

damages, losses, and expenses, just or unjust, including, but not limited to, the costs of 

defense and attorney's fees arising out of or resulting from the performance of this 

Agreement, provided that any such claims, damage, loss or expense (1) is attributable to 

bodily injury, sickness, disease or death, or to injury to or destruction of tangible 

property, including the loss of use therefrom, and (2) is caused in whole or in part by any 

act or omission of the CONTRACTOR, anyone directly or indirectly employed by it, or 

anyone for whose act it may be liable. Such obligation of indemnification shall not be 

construed to negate or abridge any other obligation of indemnification running to the 

CITY which otherwise exists. The extent of the indemnification provision shall not be 

limited by the provision for insurance in this Agreement. CONTRACTOR’s obligations 

under this paragraph shall survive termination of this Agreement. 

 

6. Prior to any payment, the CITY reserves the right to require Waivers of Lien for 

materials and labor from the CONTRACTOR and its subcontractors and suppliers 

guaranteeing One Hundred Percent (100%) performance, free and clear from all liens and 

encumbrances. Any mechanic’s lien or any other lien which may be filed against the 

premises which are the subject of this Agreement by reason of the Work described herein 

shall be defended (by counsel reasonably acceptable to the CITY) and promptly 

discharged by the CONTRACTOR at its own expense. The CITY may require the 

CONTRACTOR to provide a bond satisfactory to the CITY to indemnify it against any 

lien and as a substitution in place of a lien. If the CONTRACTOR should fail either to 

defend the CITY against the lien or to discharge it, then the CITY may do so at the 

CONTRACTOR’s expense. In the event of such an undertaking by the CITY, the 

CONTRACTOR will promptly reimburse the CITY for all its costs and expenses in so 

doing, including, but not limited to, reimbursement of the CITY’s reasonable counsel 

fees, as well as costs which may be incurred by it in substituting a bond in place of a lien. 

CONTRACTOR’s obligations under this paragraph shall survive termination of this 

Agreement. 



 

7. The CONTRACTOR shall perform the work to the satisfaction of the responsible CITY 

official who will have the right of inspection at all times, and whose approval and 

acceptance of the work will be a condition precedent to payments by the CITY under this 

Contract.  CITY inspectors will have the authority to stop work in progress if such work 

is being done contrary to the plans, specifications or engineering practice.  

CONTRACTOR acknowledges and agrees that such inspection is for purposes of 

approving payment alone and such inspection shall not be deemed to impose any duty or 

liability upon the CITY to supervise any aspect of or approve the quality of the Work. 

 

8. Time is of the essence in the performance of this Agreement. Upon receipt of executed 

contracts and insurance as required, the CITY will promptly send an executed CITY 

contract to the CONTRACTOR, which will commence work upon receipt.  

CONTRACTOR shall complete the entire Work by June 30, 2018 as set forth in the 

schedule below. 

 

9. In the event of any dispute as to the amount, nature or scope of the work required under 

this Contract, the design and judgment of the Director of the Department of Public Works 

or his or her designee (hereinafter, the “Director”) will be final and binding.  The City 

will have the authority to stop work in progress if such work is being done contrary to the 

plans, specifications, or engineering practice. In the event that any dispute arises as to the 

amount, nature or scope of the Work required under this Contract, the decision and 

judgment of the Director will be final and binding. 

 

10. For performance of all the terms and conditions of this Agreement, the CITY will pay the 

CONTRACTOR One Million One Hundred Seventy-Six Thousand Five Hundred 

Thirty-Five Dollars and Seventy Cents ($1,176,535.70).   

 

11. Payment shall be in accordance with Section 108 – Prior to substantial completion, 

progress payments will be made in an amount equal to the percentage indicated below 

but, in each case, less the aggregate of payments previously made and less such amounts 

as the CITY may determine or may withhold, including but not limited to liquidated 

damages in accordance with general conditions: 

a. 95 percent of work completed (with balance being retainage); and 

b. 95 percent of cost of materials and equipment not incorporated in the 

work (with balance being retainage) 

Upon substantial completion, the CITY shall pay an amount sufficient to increase total 

payments to the CONTRACTOR to 98 percent of the work completed, less such 

amounts as the CITY shall determine in accordance with general conditions. The final 

two percent of the value of the Work shall be retained for a period of one year from the 

date of substantial completion.  

 

12. The CONTRACTOR shall keep accurate records of all services performed under this 

Agreement and shall submit such information to the CITY on a monthly basis.  Payment 

for such Work shall be made to the CONTRACTOR not more than thirty (30) days after 

receipt of an invoice and acceptance of the Work by the Director. 



 

13. The CITY may terminate this Agreement for cause by written notice to the 

CONTRACTOR.  In the event of such termination, the CONTRACTOR shall not be 

entitled to any further payment under this Agreement from the date of receipt of said 

notice. 

 

14. The CITY shall have the right to terminate this Agreement at any time for its 

convenience on thirty (30) days’ prior written notice to the CONTRACTOR.  If the 

Agreement is terminated by the CITY for convenience, the CITY shall pay the 

CONTRACTOR for all Work performed and all materials purchased pursuant to this 

Agreement prior to receipt of such notice. 

 

15. Out of concern for the public, CITY employees and the CONTRACTOR's employees, 

all work performed by the CONTRACTOR shall be in conformance with pertinent 

OSHA, local, state and federal government regulations. 

 

16. Winter construction will be required along Woodford Street for sewer and storm drain 

work that does not impact water services. The start of work for this project is anticipated 

to be on or before March 15, 2017. The Contractor is required to complete the storm 

drain mainline and sewer main installation in Woodford Street by June 1, 2017 in 

anticipation of an MDOT Project in Forest Avenue. All work that requires paving shall 

be completed through base paving by August 31, 2017. Surface paving must be 

completed by June 30, 2018 and the entire project ready for owner acceptance. 

 

The construction of a storm drain outfall at Baxter Boulevard includes work below the 

normal high water line. This work shall be completed in accordance with NRPA Permit 

by Rule and US Army Corps of Engineer permit requirements including the Maine 

Division of Marine Resources Timing of Activity approval. Activity below the normal 

high water line shall be complete by March 31, 2017. 

 

The CONTRACTOR agrees that the winter operations aspect of the project shall be 

coordinated with the City’s winter efforts and the additional costs associated with the 

activities not be borne by the City. Winter Maintenance shall be considered incidental to 

the cost of the work and no extra payment will be made. CONTRACTOR shall provide 

a minimum of one loader and necessary personnel for the project site which shall be used 

for the removal of ice and/or snow during the winter period. CONTRACTOR shall plow 

and remove snow and ice within the area of the project’s winter work including but not 

limited to maintaining access to driveways and side streets, crosswalks and sidewalks. All 

areas shall have snow and ice removed within 6 hours of start of any storm event. 

CONTRACTOR shall clear the access to driveways and road crossings of snow within 

the area impacted by the project’s winter work. CONTRACTOR shall remove stockpiled 

snow from the project area when it is necessary for work progress (when the stockpiled 

snow impacts traffic or when the stockpiled snow impacts sidewalks and school routes). 

 

CONTRACTOR shall provide on-site response to sand/salt treatment, snow plowing, 

and snow removal operations within one hour of receiving a request from the City. 



 

CONTRACTOR shall provide for maintenance of the trench and driveway aprons 

impacted by the project’s winter work. Replacement materials of sufficient strength and 

integrity shall be used for roadway and aprons to hold up to winter conditions. The 

Contractor shall be reasonable for this work which shall be considered incidental to the 

project. 

 

CONTRACTOR shall not re-stripe the street associated with winter work but shall 

ensure the delineation of the work zone as the project progresses. Reestablishment of the 

work zone following a storm will be required when snow removal operations have been 

completed. No payment will be made for the replacement of traffic control devices. 

 

CONTRACTOR will not be reimbursed for sand/salt treatment, snow plowing, or snow 

and ice removal operations associated with this project. 

 

In the event that a shut-down period is required, CONTRACTOR shall contact the City 

and a time frame shall be established under mutual agreement only. Any shut-down shall 

not relieve the contractor of the required completion dates. The contractor shall not be 

entitled to any claims or extra costs. 

 

CONTRACTOR acknowledges that frozen materials shall not be used in any aspects of 

the project and the no payment shall be made for the methods necessary to keep materials 

free from freezing. 

 

17. No waiver of any breach of any one or more of the conditions of this Agreement by the 

CITY shall be deemed to imply or constitute a waiver of any succeeding or other breach 

hereunder. 

 

18. This Agreement and its attachments represents the entire and complete agreement and 

understanding between the parties and supersedes any prior agreement or understanding, 

written or oral, between the parties with respect to the subject matter of this Agreement. 

This Agreement cannot be amended except by written instrument executed by the CITY 

and CONTRACTOR. 

 

19. This Agreement shall be construed in all respects in accordance with, and governed by, 

the laws of the State of Maine.  All parties hereto hereby consent to the exclusive 

jurisdiction of the Superior Court for the County of Cumberland in the State of Maine, for 

all actions, proceedings and litigation arising from or relating directly or indirectly to this 

Agreement or any of the obligations hereunder, and any dispute not otherwise resolved as 

provided herein shall be litigated solely in said Court. 

 

20. This Agreement may be executed in any number of counterparts and by different parties 

in separate counterparts.  Each counterpart when so executed shall be deemed to be an 

original and all of which together shall constitute one and the same agreement.  A 

signature in a pdf or electronic document shall be considered the equivalent of an original 

signature. 



21. CONTRACTOR warrants and represents that it has the full right and authority to enter 
into this Agreement, that there is no impediment that would inhibit its ability to perfonn 
their respective obligations under this Agreement, and that the person signing this 
Agreement on behalf of CONTRACTOR has the authority to do so. 

IN WITNESS WHEREOF, the said CITY OF PORTLAND has caused this 

Agreement to be signed and sealed by Jon P. Jennings, its City Manager, thereunto duly 

authorized, D. & C. CONSTRUCTION CO., INC. has caused this Agreement to be signed and 

authorized, the day and date first above written. 

\VITNESS: 

WITNESS: 

, thereunto duly 

CITY OF PORTLAND 

By: ;('~? :i"' ~ 
Jon P. Jennings 
Its City Manager 

D. & C. CONSTRUCTION CO., INC. 

By:tj:AL-;;(~ 
Print or type name: 'ilEJJC! /.... ~ f~ 

Approved as to form: Approved as to funds: 

Corporation C0011sei's Office 



PROPOSAL 

Bid No. 4517 
CITY OF PORTLAND, MAINE 

DEPARTMENT OF PUBLIC WORKS 

PROJECT: WOODFORD STREET SEWER SEPARATION 

The UNDERSIGNED hereby declares that he/she or they are the only person(s), firm or 
corporation interested in this application as principal, that it is made without any connection with 
any other person(s), firm or corporation submitting an application for the same. 

The UNDERSIGNED hereby declares that they have read and understand all conditions as 
outlined in the invitation, and that the application is made in accordance with same. 

The UNDERSIGNED hereby declares that any person(s) employed by the City of Portland, 
Maine, who has direct or indirect personal or financial interest in this application or in any 
portion of the profits which may be derived therefrom has been identified and the interest 
disclosed by separate attachment. (Please include in your disclosure any interest which you 
know of. An example of a direct interest would be a City employee who would be paid to 
perform services under this application. An example of an indirect interest would be a City 
employee who is related to any officers, employees, principal or shareholders of your firm or to 
you. If in doubt as to status or interest, please disclose to the extent known). 

The proposer acknowledges the receipt of Addenda numbered Lz., 3 (if applicable) 
I 

COMPANY NAME:]).;.(:,£\(q,-i6Tki.U ... IIDI:i_C.,m-AP.<+N'i.,._.,;J..'-'H.::;C~--------
(Individual, Partnership, Corporation, Joint Venture) 

AUTHORIZEDSIGNATURE: /J~£&0 DATE: i\?:.1\tl· 
(0'1ifc:,r, Authonzed IndiVidual or Owner) 

PRINT NAME & TITLE: 1\eMe L.. }>eRRnH 

ADDRESS: 

Zip Code 

TELEPHONE: 2,.o) .. 2--n- (po>?, FAX: 2.ol·?>l7- /Qt>i3 

24 HOUR#: LtY1, 332..- 43t'2:' 

E-MAIL ADDRESS: -r-LI'.+tCT61 b t2....'<rH\JD , U>N\. · 

FEDERAL TAXI.D. NUMBER: DH-28:'.':>1161 
NOTE: All applications must bear the h"""'a"'n-+dw-r.;::itt"'en""'s"'ig-'n"""'a"'tu"'"re'-o-;-f-a -;du....,ly_a_u-;;th-o-;riz-e....,d_m_e_m.,..b-er_o_r -em-p-;lo-y-ee..........,ofccth_e __ 

organization making the application. This sheet must be signed and returned with proposal page .• 

-10-



January 20, 2017 
Addendum 1 

Spec No. 
Bid item Pay Item 

1 201.24 

2 202.128 

3 202.15 

4 202.2 

5 203.2 

6 203.25 

7 203.28 

8 203.35 

9 206.061 

10 206.07 

11 304.10 

12 304.15 

13 403.207 

Quanlty 

EA 

5.00 

LS 

1.00 

EA 

1.00 

SY 

3490.00 

CY 

1270.00 

CY 

410.00 

VF 

30.00 

CY 

140.00 

CY 

140.00 

CY 

320.00 

CY 

1920.00 

CY 

390.00 

T 

430.00 

BID FORM 
PART1 

WOODFORD STREET SEWER 
SEPARATION PROJECT 

PORTLAND MAINE 

Item with Unit Bid Price 
Written in Words 

Remove Slreel Tree and Stump* 
@ SeivEU Hu,.l>eL"b 
E• ,..,..., t>o<-L4~;<.<?. 

Per Each <X/too 
Removing of Existing Curb. Concrete Sidewalks, and all other Surfacess 
@·rGJJ ·l11<''-'!>.4tJ~ 
t>~L.i..A~S. 

Lump Sum '"'I /Cb 

Rej3jve Manhole or Catch basin 

@lilG'ito.JIJp!Uo"b 
i)¢Lt. laS 

Per Each '')'l;bt> 
Remove Bituminous Concrete Pavement (Plan Quantity) 
@'1\.1)6 D._,!.,lA~ 

Per Square Yard o'ttt>O 
Common Excavation 
@iWI g.'re:GZIJ "t>oLLAES 

Per Cubic Yard ocitD 
Granular Borrow* 
@ otl_e_ CE"NT" 

Per Cubic Yard 

Test Pit Excavation* 

@'EIEI:'I' QoLLA~>..S 

Per Vertical Foot o.:.'/,o-u 
Crushed Stone (Overdepth)* 
@Ofl!e' c.e:~:r: 

Per Cubic Yard 

Structural Eaf!~ Excavation (Overdepth)* 
@!2!lfii: cewr: 
Per Cubic Yard 

Structural Rock Excavation* 

@!!J!.!.fii. C.iiibl'r 

Per Cublc Yard 

Agg Subbase Course Type D 
@ 1:!!1101!1T'I' i=i>u tL 

l)o!.L.~>.l>...'!. 
Per Cubic Yard "1/CO 
Agg Base Course Type 8 

@'l"~l~z:r DaLLA~ 
F1 E't"t' CtPliTS 

Per Cubic Yard 

Hoi Mix Aspha!l19.0 MM 
@MM~rr. i2lC-J·n-

l:>.>L-!,,4~:::, 
PerT on co/;60 

11 

Unit Price 

Dollars Cents 

-;t>C>. f::;2-

/~()0(>, 
~!.£:..-

,g(Jl>, 
~~ 

2.. "'"' .::..o-

/3. 
~ 

~ 

:>o. ~efl-

;!!--

-~ 

-~ 

C-4. 
~.,t... 

'30. ~ 

98, 
.t:.!:-

00310-11 
BID FORM 

Total Price 

Dollars 

375"0. 
I 

/0) i)(Jt:l, 

5()0, 

(,;,1960, 

lit:, 5"10. 

J.f. 

jl:>tJO, 

'· 
I. 

3, 

tM>,060, 

ti1 MS: 

J.f2 I 1ft) 
J 

16067 

Cents 

.££.. 

~ 

~ 

t.•D -=-

~ 

-~ 

-~ 

';!.!!!-

$!-

''/.-() 
-~ 

~ 

.~ 

.~ 

l 
l 

I 
' I 

I 
I 
~ 
I I 
I 

I 
r 
' I r 

I 



January 20, 2017 
Addendum 1 

Spec No. 
Bid Item Pay Item 

14 403.208 

15 603.131 

16 603.159 

17 603.199 

18 603.219 

19 603.91 

20 604.131 

21 604.15 

22 604.151 

23 604.153 

24 604.154 

25 604.161 

26 604.18 

Quanlty 

T 

320.00 

LF 

1015.00 

LF 

160.00 

LF 

1215.00 

LF 

450.00 

EA 

2.00 

EA 

9.00 

EA 

4.00 

EA 

1.00 

EA 

7.00 

EA 

3.00 

EA 

2.00 

EA 

2.00 

BID FORM 
PART1 

WOODFORD STREET SEWER 
SEPARATION PROJECT 

PORTLAND MAINE 

Item wlth Unit Bid Price 
Written in Words 

HotJiix Aspha1112.5 MM 
@ ~H~Ie-t:"i ""'M.OO 

'i2.;.w...A ~s,. 
PerT on 

"'~" 0 
8-lnch Diameter PVC SDR35 Sewer Pipe 
@('t/IE; l!..v.Nb~D 
f"..,vg,. t!oL.'-.~ P-.S. 

l"'o!I-T't 

Per linear Foot <'t,~o 
12-lnch Diameter PVC or HOPE Storm Drain Pipe 
@Aiii!ETV ~lG-~tr 

bQL.:~~s 
Per Linear Foot e>•ftDO 
24-inch Diameter PVC or HOPE Storm Drain Pipe 
<ll!/.W e. llvri b l'Y!'!:> 
~ew~~ "DoLt..:~l?..S 
Per Unear Foot ,.,~ie~ 
36-inch Diamater PVC or HOPE Storm Dra1n Pipe 

@ 7WO '-~'-'tfi>1ZGI2 
·:nee:tn:~ t>.t.l.<'!~$ 

Per Linear Foot oe>/;"1) 
36" Check Valve 
@rHI'I'.TCIZ/i TlltJu5!)Htl,T"I-Il!GG f.l<JNt>ll.G'D 
i;t FTI/ bpt..LA•e.s 

PerEach ()"~, 
/t>O 

4-foot Diameter Catch Basin 
@ rli~e:: 'TI/.,/)i.I~!Jfi.t> 
'rll.rz,l;'g l::fVt~IJQ,Qb beLLA~~ 
Per Each 00/;co 
4-foot Diameter Manhole 

~tlJ;lf'US..41it> 
Per Each Ot.~ liJt> 
4-fool Diameter Outside Drop Manhole 
@t=;,U~Tl-lO~M;>~ G'Url·f.r ljVN"bl26tJJ 
(3PT~ [A~LLAIZ.S 

Per Each ""'hco 
5-foot Diameter Manhole 

@'E:v..: :;f11C<>if:H.'P tJNG H'-'NO;<Sl:>, 
Er n.. aes 

Per Each '"1Mo 
6-foot Diameter Manhole 
@51'>\ ·z-ucu~"ll!!b E1uG 
iJojjt>2q't2 D._')u_!Aes 

Per Each 
Oc'>j,()D 

Altering Catch Basin and Manhole 

@ 5<:--u"'hl 1./L>N~D 
E•ETY t»U A\?,S 

Per Each ";. /1>0 

Adjusting Manhole or Structure to Grade 
@'rii~G' Hu~~IZ.li't> 

F1 F TY I'>Dt.L4P.S 
Per Each 

12 

Unit Price 

Dollars Cents 

""' --qz., 

l'i1, 
~~ 

98. -~ 

J2D, 
~ 

'2..2.b, """ .-
.¢-

":S 3 st>, 
I ' 

33£0. 
~ 

.~ 

H/>bt>, 
~ 

"'ft,tFtJ, 
~ 

.~ 
~ 1:57>, 

.. 

~.-s~>L> 
.IJ:.!i-

) 

{5~ -~ 

35'1?, '"" -

00310-12 
BID FORM 

Total Price 

Dollars 

2. Cj) 1-#16, 

!'-+~ /1..0. 

!SiDBO, 
} 

i'f:nf:.oo 
J 

99,Dt>t>. 

2..~766, 

'2"t 70ll, 
l 

/t. Dt)D, 
) 

lf$5'0, 
J 

3~Cl5'6, 

1q)soo, 

I,St>tJ. 

'1tJtJ, 

16067 

Cents 

t:'M) --
~){j) 

-~ 

u.n --
f!.!!-

~!!!-

-~ 

£•"' .o--

~ 

~ 

M> ·-
.CJJJ.-

-~ 

~ 



January20, 2017 
Addendum 1 

Spec No. 
Bid Item Pay Item 

27 608.08 

28 608.12 

29 608.15 

30 608.26 

31 608.27 

32 609.11 

33 609.12 

34 609.234 

35 609.2341 

36 609.237 

37 609.38 

38 609.5 

39 610.08 

Quanlty 

SY 

377.00 

SY 

295.00 

SY 

25.00 

SF 

66.00 

SY 

30.00 

lF 

757.00 

LF 

40.00 

EA 

12.00 

EA 

4.00 

EA 

9.00 

lF 

244.00 

SY 

5.00 

CY 

70.00 

BID FORM 
PART1 

WOODFORD STREET SEWER 
SEPARATION PROJECT 

PORTLAND MAINE 

Item with Unit Bid Price 
Written in Words 

Reinforced C~te Sidewalk 
@ t/_1 /j <:: l ·J::t,L.'-A'(!.S 

Per Square Yard <>f; J/)0 
Bituminous Driveway Apron 
@E1FT'r' FIUG" 

Qol-l.A"-"' 
Per Square Yard ooAco 
Brick Sidewalk with Bituminous Base 

@ Ooi. G" H v iJ ll """" 
FJ r"V 0¢1-LA~<, 

Per Square Yard oc-h6o 
Pedestrian Ramp with Detectable Warning Surface 
@ Fo Fry' t>oL!.AI!..S 

Per Square Foot "fico 
Stone Dust Path 
@ E1 Er'<' 'J:bi..LAI>.$. 

Per Square Yard ""'I I/; 0 
Vertical Curb Type 1 
@'~!i>Mrl SffiJeH 

hnLLt\ 12. Sa 
Per Linear Fool "'~.>"/; C> 
Vertical Curb Type 1 Circular 
@TIIIRT'r' N111e Dcu.J.\t<-5 

F• rrY" C.C"NTS 
Per Linear Foot 

Terminal Curb Type 1 4-foot 

@/JNG /J.'-'dPJZ.~ 
Fll=rE"GN l>tU,.A12.;, 

Per Each """I iU> 
Terminal Curb Type 1 4-foot- Circular 
@eNG Hvii!>P &"t> SNT'i 
l!i v~ t;k,"tU..,~m,~ 

Per Each '"Yt /Ct) 
Terminal Curb Type 1 7-foot 
@'l'WD i'!vt!t>lU:o, 

TIZII D.oi..LA~ 
Per Each ~"f,oo 
Remove and Reset Type 1 Curb 
@'J'WGrNT'r' GIG-14T 

h-:?t.t...Ae.._~ 
Per Linear Foot '"' ht>o 
Cobblestone Gutter 
@G/'l€ UVffl>IZ-Et> 
6:/&J./Tt' DoLl.. ,t,I?.S 
Per Square Yard "'t lt>O 
Plain Riprap 

@El <:r'l:' TU;;>O 
'\:MLl.A'a.S 

Per Cublc Yard 

13 

Unit Price 

Dollars Cents 

"" .~ 

90, 

657 
.~ 

/5'0, 
.~ 

o<> 
~ 

50, 

!5o. ~ 

cro 

c_l. 

3"/. 
.fiB. 

__. .!l-1'-
1/f>, 

,~::. 
!11£!---

~ID, 
~ 

.~ 

"2.€>. 

1£!0. 
9$!--

62. 
~ 

00310-13 
BID FORM 

Total Price 

Dollars 

:33'130 
:.J ' 

If.>, 2.2-:l. 

"3.)75'0, 

"3 300, 
' 

bsoo, 

2.~43'1. 

1,5130. 

l -;360, 
) 

(pfJ>O. 

/1 &90, 

~$32.., 

9t)t), 

3 ""lft/, 
> 

16067 

Cents 

o~" --
""' ·--
£J.&D 
-~ 

~ 

~ 

.5!2-

~~-

~~ 

~..!2--

~ 

~ 

'~ 

g.!:--



January20, 2017 
Addendum 1 

Spec No. 
Bid Item Pay Item 

40 614.14 

41 615.072 

42 627.711 

43 629.05 

44 629.06 

45 631.105 

46 631.12 

47 631.13 

4B 631.172 

49 631.22 

50 631.36 

51 632.054 

52 632.055 

Quanity 

EA 

2.00 

SY 

650.00 

LF 

5960.00 

HR 

40.00 

HR 

40.00 

HR 

40.00 

HR 

40.00 

HR 

40.00 

HR 

40.00 

HR 

40.00 

HR 

40.00 

EA 

23.00 

EA 

8.00 

BID FORM 
PART1 

WOODFORD STREET SEWER 
SEPARATION PROJECT 

PORTLAND MAINE 

Item with Unit Bid Price 
Writtun in Words 

Masonry Plug > 8" 
@"tWO Uvi'ID£E"D 

l212LL.<\.R-S 
Per Each co/;,,-o 
Loam, Seed and Mulch 
@ SeveN pou.A~ 

E• EJ::Y C!;;N ..-;; 
Per Square Yard 

VVhite or Yellow Pavement Marking Line- Plan Quantity 
@ &~..V £-oL 

C.E!NT5. 
Per Linear Foot 

Hand Labor, Straight Time* 
@ f<=T"Y bc'-'-1\~S 

Per Hour o~-'h~o 

MasFR Straight Time• 
@ · 1 F!Y 't?oU. ,<li2,S 

Per Hour o<~co 
Air Tool and Compressor (inc operator)* 

@ &!UGN~ FUJ~ 
b"LLA ~ 

Per Hour .,,h~o 

All Purpose large Capacity Excavator (inc operator)* 

@#t~~tB~11-~ 
Per Hour <><f,co 
Bulldozer (inc operator)* 
@ />!.ll'lt:T'r_ t:it-LLA~~ 

Per Hour (.'''lto-o 
Truck large or Small (inc operator)* 
@ S i:l!,T'<' TU.lO 

t>oL.t.A ?-<; 
Per Hour 

c.'"l "lt t>lJ 

Front End Loader (inc operator)* 
@NiNGIT't' IX>!.L81i:.'l 

Per Hour De>/,,;o 
Foreman, Straight Time* 
@ Ft p.,-y OoLl.t~S 

Per Hour 
0 £-"hoo 

4" and 6" Wye Pipe Connection 
@OtiG /4VNbO..G'I:> 
F) FTUBIJ \\cU.A2.~ 

Per Each ociJoD 
4" and 6" lnserta-Tee Pipe Conneclion* 
@TWO /:lt.Jt!l2R,~t:> 

1).> LL A 1\..S 
Per Each ocyJt>O 

14 

nit Price 

Dollars Cents 

-~ 
"2..00, 

(, ~ 

• 'fl. 

)./-(>, 
~ 

cQ 
")/), 

.~ 

(5" 
-~ 

/IS: 
_¢ 

'Jt>, ~ 

I<J 2., 
-~ 

cro. -~ 

""· 
_c;JJ-

/IS: 
~ 

2.00. -~ 

00310-14 
BID FORM 

Total Price 

Dollars 

1-fOO, 

1-/ ""1<'>. J 

·?.,7'11. 

I t,O "· ' 

2 oot>, 
' 

·3 ootJ, 
J 

t!;!.,DO, 

3 t..iJlJ, 
J 

2,'-lf:J.O, 

3 o,oD • 
I 

?.,()DD, 
I 

'2. (pl-/5: 
J 

I' t,t'lt! 

16007 

Cents 

~ 

~...!!!--

.~ 

~ 

~ 

~ 

~ 

.. ., ,,_ 

'"' 

~ 

(..\t.' ,:;.;..-

~ 

~ 

ii 
IT 

I 
~ 
I 
I 

I 
i 
I 
r 
I 

I 
I 



January 20, 2017 
Addendum 1 

I Bid Item I~~~~~~~ 

53 633.07 

54 637.071 

55 652.38 

56 652.39 

57 654.08 

56 656.75 

59 670.08 

60 659.1 

Quanity 

LF 

557.00 

LS 

1.00 

HR 

1900.00 

LS 

1.00 

EA 

34.00 

LS 

1.00 

EA 

1.00 

LS 

1.00 

BID FORM 
PART1 

WOODFORD STREET SEWER 
SEPARATION PROJECT 

PORTLAND MAINE 

"·-;.-:;:~~~'.;~~::''' 
:;..,, lr'l EIC.Hr 

!Per linear Foot <><>J;ab 

~~·c~:.\~ "· "- "~ 

ILumpSum aoA oo 

l';'~l<tl-'1' 1\! I ME" 
t>.\..L&£-2. 

;Per Hour <><>j,., 0 

!®i ~~?~?: ......... 
D.o. 

;Lump Sum ""1/<>b 
:;ns, ~·;~'Y ~:·, "-D ~ 

Per Eaoh 0
"'/ttrD 

i 'j;'i ;.;..:ii;,, ';:mt\ 
r Cootrol 

Lump Sum oo/lc.>C> 

~ 
'"?~. <>.. rH"'-'"'·"'""'· ,'T.,. seue:J.I ~~Ll.Al2-'!o 

"'"'/tM 
®51~'rf-·rz.-o 

I 

Lump Sum 00/u;t, 

TOTAL AMOUNT OF BASE Blj,,~ITfEN AND IN FIGURES ~~SED ON ESTIMATE?.~ ~'i::NTITIES. 
<'N<E! kU .. Lt6M oNer ~vt-ID2eD Sevex'r 5t ._ -r#ov< 
\= u ::" "' L ev · f'IT-1 · Nr5 

' r----

i 

Dolla<S 

SB 

f)OOt>, 
' 

?.. 't. 

J./tJ;()t>CJ, 

GO. 

'J;Ol>O 

Ill._. 1&1. 

'"'·z., ott). 

Cents 

-~"' 

1-~ 

1-~ 

~ 

1-~ 

~ 

DO 

I~ 

TOTAL PRICE 

00310-15 
BID FORM 

Dolla<S 

lf'tDIIP, 

f)t>bi1. 
J 

o-s;1oo, 

~{)Ot>, 

a ol-IO. 
J 

5'_()()0, 
' 

lll.Jio 1, 

t&,2. tJtJO' 
' 

I, I 7&, 63 S, 
·~ 

Cents 

0 .. ') ·---
-~ 

~ 

0':~ .=--

-~ 

~.E-.-

"'~ 

~ 

The pay items with quantities marked with an asterisk(*) on the bid sheels are for quanlities that are indeterminate. Some pay Items with an asterisk(*) maybe for work !hal is not 
anlicipaled at lime of bid. These items are part of the Contract Proposal and will also be used should any extra work be necessary. Actual quantities will be measured in the field or 
calculated from the contract drawings. The unit price will be used regardless of final quantity. 

15 16067 



January 20, 2017 
Addendum 1 

lrtemNo Quanity 

LF 

W1 
1280.00 

LS 

W2 
1.00 

LS 

W3 
1.00 

EA 

W4 
1.00 

EA 

W5 
4.00 

EA 

WB 
1.00 

EA 

W7 
1.00 

EA 

WB 
10.00 

EA 

W9 
17.00 

EA 

W10 
1.00 

CY 

W11 
1.00 

CY 

W12 
114.00 

CY 

W13 
114.00 

CY 

W14 
456.00 

SY 

W15 
1460.00 

CY 

W16 
500.00 

BID SCHEDULE 
PART 2- PORTLAND WATER DISTRICT 

WOODFORD STREET 
WATER MAIN REPLACEMENTS 

Unit Price 

Item with Unit Bid Price 
Written in Words Dollars 

8-in Ductile Iron Water Main 
@ON~ /:lvNt>e<n:> 
'll!le.'t"' 'rU>O DoU.A\"-"" 132., 
Per linear Foot t:'!Jt.)hoo 
Hydrant Woodford Street Sta 8+90 

@8vS" T»l>t>~Ml:> f,IG-1-i'r 
Ht>NOD.St\ ~t..LA s sect>. Lump Sum G"'j,tJo I 

Hydrant Woodford Street Sta 14+40 
@i'OIVS' V/CU,;,,<IN'\;> G'I&N T 

J..ltJH<l2-&3"\ t)L.,L!t..4JZ..,S 
5;e6D. 

Lump Sum ~.~/)/Jbo 
12x8 Tapping Sleeve with 8-lnch Gate Valve 

~;~j,illj~"'J;!r&i~o /.. z_ot> 
Per Each 

OtP /Jt>O 
J 

B-lnch Gate Valve 
@mN<<:: TJ.I4V5.A.Ul SGVSN 1-h.IN'OQ.I::b 
bl.lt~.s:I.~ E1ve ~4e.S 1,'1<J.17 

Per Each 
oc.yJ.t)(,..., 

2-inch Blowoff 
@r~c. n-~av~-lb 
j;:• E IY b,U.I\e& 2. ,!54 

Per Each ('~i) 7 
)t;O 

1-inch Air Release Valve 
@ ~u: Y,ubiOtzEO ,... 
H Fn;:-e'At t.Mt..LAtz..~ f.,/ ::J, 

Per Each Qc:Jft," 
1-inch Copper Service- Shortsid~ 

@~~':L~QV'!.b,Nb .' l>l 
1 JpDb 1.1 "' b DoLL&e.S 

Per Each 6~/ico 1 

1-lnch Copper Service- Longside Oea=:];) 
m;rt':tt1~tNG' l.fvri 

'2. q5t>. 
Per Each C•1Jo D I 

1-1/2 inch Copper Service- Shortslde 
@:fl!!" ·r~v<..4H.b t=&~r!-lr 
t:lb::!d b~ DaLLA1lS 
Per Each Ol:>/;oo 2. f?OCJ 

' 
1-inch Copper Service Reconnect 

@0/</G ~~K~NG: 
JIM. i/VIlb!Z u. ;!;>.<;. 

Per Cubic Yard (~(.~( > 
100 

Gravel Borrow 
@~~~ Cti.il>IT 

Per Cubic Yard 

Unsuitable Material Excavated Below Grade 
@LWG CGilT 

Per Cubic Yard 

Rock Excavation 
@<>/</Iii: C~;;llr 

Per Cubic Yard 

Roadway Pavement Removal- Plan Quantity 
@)J:Qb 'Dol.lAU 
'nyeHrt Five C6HTS 2.. Per Square Yard 

Aggregate Subbase Course Type 0 
@T'VGNi'l FOvt<-

tlQI-L A-1;.~ 2.'f, 
Per Cubic Yard '"~ l<V 

Total Price 

Cents Dollars 

!f1:!t--
~~~ 9t.f.l, 

-~ 5t>00, 
• 

-~ b"'Bt>b 
I 

~ ,:,200. 
J 

~ 
'11~0. 

) 

co ,::..;--
'2.0!f0, 
' 

C>l< .. :=-- ~ 

it> I t~, 

0-' ,;;.--
jiP

1
000, 

g£-. 
!)~15'~ 

~ 
2 SOL'l, 

I 

.~.s-
I, \t'O. 

~ I' 

~ l. 

~ If. 

z_!'>• ;;;:.-
'.3,'2,9>-~ 

~ 12. ooe> 
I 

00310-17 
BID FORM 

Cents 

~ 

-~~ 

~~ 

~ 

~ 

.lJ!!-

-~ 

};.!.--

(!)(., .=-

~_.!2-

J.!!!--

j;!:-

_!::!-

~ 

De 
-~ 

C(f} 

.. ---
16067-01 



BID SCHEDULE Janual)' 20, 2017 
Addendum 1 PART 2· PORTLAND WATER DISTRICT 

WOODFORD STREET 
WATER MAIN REPLACEMENTS 

Item with Unit Bid Price 
Item No Quanity Written in Words 

CY Aggregate Base Course Type B 
®71-f)EIY bt:>Lt..A'e..S 

W17 FtFn' CeNrs 
120.00 Per Cubic Yard 

TON 
HMABinderCourse-19MM 
@~aNG~ ~~~t 

W18 t>ct.l..A R!l. 
210.00 PerT on 

.,, 
160 

TON 
HMA Surface Course- 12.5MM 

@IJJtjJA~'f# :rw"' 
W19 bcl...t.A~9. 

160.00 PerT on o._,_y,,o 
SY Rei"JYced Concrete Sidewalk 

@ I 1'!6"\"'I' b<>~LA?-"'. 
W20 

80.00 Per Square Yard ')~'/uHJ 

SY 
Brick Sidewalk with Bituminous Base 
@OI'Ii!i. 1Jvl-!bt2Et:>,IE'IG-Ur'r' 

W21 EJve" l\ot.LAJ?A 
10.00 Per Square Yard <M/100 

lF Remove and Reset T{2e 1 Curb 
@:rweliT'r' -t"""r 

W22 Do<..l..AI!.S 
210.00 Per linear Foot <"'/ zoo 

HR Flaggers 
@T"WGNr'r' N1He 

W23 \)trLLA2A 
900.00 Per Hour ""I I tli:> 

HR Foreman 
@H ET'!' DoUAta-'} 

W24 
20.00 Per Hour "'"ltu• 

HR Laborer 
@Mtar'f' D<>L.l.AI2..S 

W25 
20.00 Per Hour t:l~.,~, 

1~0 

HR Excavalorwilh Operator 

@ OHO: /-!u" 12 "-"' 1:2 
W26 '£• E"Le'GJI I)J:rLLI\'JZ.So 

20.00 Per Hour ""'/ IDO 

HR Loader with Operator 
@N1Nel:X t=iu€" 

W27 DOLL A e.:") 
20.00 Per Hour 0 "/too 

HR Dump Truck wilh Driver 
@ Slli,T., "J'WO 

W28 boLLAes 
20.00 Per Hour ot-y,, ICO 

LS 8" Ductile Iron Water Main Offset 
@ Foug.IUiltM."!>!b Six HviH>r>&b 

W29 f;l tori l>D L.Lh J?,!!,. 
1.00 Lump Sum oc'/1 a 0 

LS 
Hydrant Woodford Street Sta 17+00 
@ E')v~ n<ov,;1 N 1:2 G.IC·H r 

W30 HudOi>.S<J> QL'LL.AIZ.$. 
1.00 Lump Sum 

0 ''/u.ta 

TOTAL AMOUNT OF BASE BID, WRITIEN AND IN FIGURES BASED ON 

ESTIMATE~~ QUANTITIES._ . ~ . • • , -· .•.• 
T'MPI=:l=" Hu~..a.n~<~:~n -~E'HTV NtMC 'IUCV'v!Uit\ .. 

l) l.L 

Unit Price 

Dollars 

30. 

"18' 

"1";!. I 

qo, 

J&6. 

2.8. 

G.'}, 

60, 

1-f/). 

liS: 

q,<;, 

"'"2-. 

J.f &,5'0, 
I 

s.soo 
> 

Cents 

.i1!--

-~ 

.~ 

~ 

~ 

,(Jo.':l ......... 

11£-

e.>t-1 . ...-

c:.£-

!'.!!-

21!-

-~ 

f~ 

!!!!--

TOTAL COST 

00310-18 
BID FORM 

Total Price 

Dollars Cents 

'3, t,t,D, .-~ 

ao,.5PO, ~""' 

11-f, 7 2..0, 
I.H:Y 
-~ 

~ 7. aoo, , 

I ~5""0, ~ 
) 

'~ 5: t]!.&ll>, 
) 

""' ·-'2./, 100. 
' 

~~" . .-
I ot>t>, 
J 

~oo. 
-~ 

'2. 30C', 
!!.Sl--

' 
tJO 

/CfOtJ, --~ 

I 

11'2-40. 
-~ 

'~ J.l (, !!>'D' 
' 

s:, e,oo -~ 

16067--01 



Sewer Separation Bid = 

<!..<-/ 

Water Main Replacement Bid= $. __ 3'='-']...Jq':TJ--"t.,'-'2."-'t.."-'-, ._~ __ _ 

The undersigned also agrees as follows: 

5¥ 
Total Base Bid = $._1'-TJ :ocs~s;,_,(ar/ {,'7:2.:-'''-----::-

(Basfs of Award) 

FIRST: To do any extra work, not covered by the above schedule of items, which may be 
ordered, and to accept as full compensation therefore such prices as may be agreed upon in 
writing by the Engineer and the Contractor; or in case no agreement is made, to accept as full 
compensation the amount determined upon a "force account" basis as provided in the M.D.O.T. 
Standard Specifications, Revision of November 2014. 

SECOND: To begin work on the date specified in the Engineer's "Notice to Commence Work" 
and to prosecute said work in such a manner as to complete it within the time limits given in the 
Special Provisions. Further, that monies will be deducted as liquidated damages at the rate 
specified in Subsection 107.7.2 "Schedule of Liquidated Damages" for each day that the work 
shall remain uncompleted after the time herein specified for completion of the work. 

THIRD: That this offer is to continue open to acceptance until the formal contract is executed 
by the successful bidder of this work, and the City may at any time without notice accept this 
proposal whether any other proposal has previously been accepted or not. Provided, however, 
that the City will accept, in writing, one. of the proposals made, or reject all proposals made, 
within sixty (60) calendar days after the date of opening of the proposals. 

The undersigned as Bidder, declares that the only persons or parties interested in this Proposal 
are those named herein; that the bidder is not financially interested in, or otherwise affiliated in a 
business way with any other bidder on this contract; and that this Proposal is made without 
collusion with any other person, firm or corporation. 

"The undersigned declares that any person(s) employed by the City of Portland, Maine, who has 
direct or indirect personal or financial interest in this proposal or in any portion of the profits 
which maybe derived therefrom, has been identified and the interest disclosed by separate 
attachment. (Please include in your disclosure any interest which you know of. An example of 
a direct interest would be a City employee who would be paid to perform services under this 
proposal. An example of an indirect interest would be a City employee who is related to any 
officers, employees, principal or shareholders of your firm or you.) If in doubt as to status or 
interest, please disclose to the extent known." 

Respectfully submitted this ---'""3"-1 __ day of ),,_ M k'-b e.'"\ ' 20 ,__1 '----

IF AN INDIVIDUAL, SIGN HERE 

, Partnership or Corporation on next page.) 
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PROPOSAL (continued) 

IF A FIRM OR PARTNERSHIP, SIGN HERE 

Signature of Bidder-------------------7"~----

Name of Firm or PartnershiP-------------~"'-------

Business Address·---------------,.£----------

Telephone Number ________ _ Fa umber ________ _ 

Soc. Sec. No. or Tax I. D. Number--------,7"'-----

Names and Addresses of Members of Fir or Partnership: 

IF A CORPORATION, SIGN HERE 

Name of Bidder \) tC C tw5TR(..leli/?l--! C&MPAM '!, I¢ · 

Authorized Signature ~ .7('~~ 
(n me) 

Telephone Number 2.Dl- '2-Y 1-kco2.3 

Soc. Sec. No. or Tax I.D. Number 0>1-t.8511tll 

e,, M' 
(title) 

Incorporated under the Laws of the State of Ml¢S AC i\u.5 c:lT _::, 

Names and Addresses of Officers of the Corporation: 

President 'BRtX"I:>FogD S Clt:AlBS 

ss 

•. IBeforeme, personally appeared X<H& l . R £-etH . and acknowledged 
: . <· thaHh€H;ignature to the preceding bid is his/her signature in his/her official capacity. 

'' 
· 'Dat~: ' t\ L'"'·\11 
• '1 '-:-rwl:.~""~ Lc~d(Yl 

'~otalY Public- Signature and Seal 
,. \ ; 
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ALL CORPORATIONS MUST SIGN THIS FORM 
AND SUBMIT WITH THE BID PROPOSAL 

(Insert copy of that part of the records of the corporation wherein authority is given to the officer 
of that corporation to sign this bid on behalf of the corporation.) 

' (date) 

The above is a true copy of the records of the }) -\ (' Q.,..,M& -;-;z . ...zcn <'J.-1 ('_,-,M pA~vc~; 1IA.tC 

Corporation, which records are in my legal custody. 

·Be H0: L. ?c: 12.12.1..,H 
Officer having custody of the records 

________________________ ss 

Before me appeared, bD-I.G' L. ?eR_RN·-( 

. i 1 Q,N:;,WvLC\Ibf'-1 f'l\;..f>.\i\6£\UJf the D -f C..(\)MS lt;ccLT,o~-e{'.cJiv'{l\1-t'i, Corporation, and ., . 

, I IJI~,de bath that the above statement .yHRoll'l--:;::-;-::-::-:-:--:------~ 
' · · TAMMY LANCTOT 

NOTARY PUBLIC 
Notary Public- Sig8lAifE~MAiflJE 

MY COMM. EXP. SEPTEMBER 4, 2023 
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NOTICE 

(This Must Be Filled Out) 

The full names and residences of all persons interested in this bid as principals are as 
follows: (In case of Corporation, include and identify President, Treasurer, Manager) 

-21-



1 

2 

3 

4 

5 

6 

7 

ALL CONTRACTORS SHALL FILL IN THE FOLLOWING INFORMATION 
BEFORE SUBMITTING BID 

Name and Address of Contractor 

CoU>A I?'L, 
) 

Name and Address of Contractor 

Products to be Supplied 

·c; 

Service or Trades to be 
Supplied 

Anticipated 
$Amount 

1 'DA'r'T?>N ?t!H J>/fiz411GL T:IA-YWN He' _ _,_,'f'p..=-().ui!-"-.U=--·-'--------

3 
&!ZAW < TIZ £. TAT6 Cul?e. 

Svoi 4>~ l>l, It _,C,.,t><>l2-=.1!:>!"'-'l'£~~t.-='=-------

(pi soo.!ft 4 
Wj1J1)A.)-\, ~I: 

p£..:,..,.HAN CoN?rwc:uc« _...F!_.t-"',A-""6-G-i==N....,'--=-------

5 

6 

7 
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489Customer #:

8/18/2017Due Date:

Extended Price

7/19/2017Invoice Date:
13249Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

44112PO #:

Quantity

55 Portland St

Portland, ME 04101

John Emerson

UoM Unit Price

Portland Public Services

7/20/17

47,739.93Shaw Brothers Construction provided all necessary labor, 
equipment & materials to complete the Chenery Street sewer 
replacement project per our proposal dated 6/7/17

1.00 ls 47,739.93

47,739.93Current Amount Due:

47,739.93Sub-Total:All charges are due and payable within (30) thirty days of the
date of invoice. A finance charge of 1 1/2% per month (18% 
per year) shall be imposed monthly if an outstanding invoice 
is not paid within (30) thirty days of the invoice date. Any 
account with an invoice outstanding for more than (60) sixty 
days shall be placed on C.O.D. terms.

0.00Retainage Held:

0.00Sales Tax:





Attn: John Emerson

55 Portland Street
Portland, ME 04101

Portland Public Services

489Customer #:

1/17/2018Due Date:

Extended Price

12/18/2017Invoice Date:
14363Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity UoM Unit Price

Shaw Brothers was directed by the City to repair sewer line on 
Congress Street inbetween Hempsire Street and India Street. In 
order for the City to allow our crew to utilize alternating one-way 
traffic we needed to work at night.

12/1/17 - Mobilize equipment and set up sign package.

250.00Street Opening Permit Application 1.00 EA  250.00

500.00Traffic Control Plan 1.00 ls   500.00

250.00Dig Safe 1.00 ls   250.00

75.00Portable Toilet Rental 1.00 ea   75.00

600.00Site Safety Package - extensive sign package, cones, barrels 1.00 day  600.00

80.00Project Manager 1.00 hr   80.00

405.00Supervisor 4.50 hr   90.00

171.00Utility Truck w/ Tools 4.50 hr   38.00

292.50Site Worker 6.50 hr   45.00

247.00Utility Truck w/ Tools 6.50 hr   38.00

202.50Site Worker 4.50 hr   45.00

171.00Utility Truck w/ Tools 4.50 hr   38.00

195.00Move Charge (66,000 LB Excavator) 1.00 ls   195.00

390.0066,000 LB Excavator 2.00 hr   195.00

560.00Move Charge (large trench box, small trench box, steel plates) 4.00 hr   140.00

12/3/17 PM - 12/4/17 PM - Repair 12" sewer. Double time for 
night work.  

600.00Site Safety Package - extensive sign package, cones, barrels 1.00 day  600.00

1,440.00Flaggers 48.00 hr   30.00

80.00Project Manager 1.00 hr   80.00

1,620.00Supervisor (double time) 9.00 hr   180.00



Attn: John Emerson

55 Portland Street
Portland, ME 04101

Portland Public Services

489Customer #:

1/17/2018Due Date:

Extended Price

12/18/2017Invoice Date:
14363Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity UoM Unit Price

342.00Utility Truck w/ Tools 9.00 hr   38.00

1,260.00Foreman (double time) 9.00 hr   140.00

342.00Utility Truck w/ Tools 9.00 hr   38.00

720.00Site Worker (double time) 8.00 hr   90.00

720.00Site Worker (double time) 8.00 hr   90.00

864.00Driver (double time) 9.00 hr   96.00

864.00Driver (double time) 9.00 hr   96.00

864.00Driver (double time) 9.00 hr   96.00

880.00Operator (double time) 8.00 hr   110.00

880.00Operator (double time) 8.00 hr   110.00

378.0018 CY Dump Truck (no driver) 9.00 hr   42.00

378.0018 CY Dump Truck (no driver) 9.00 hr   42.00

288.0014 CY Dump Truck (no driver) 9.00 hr   32.00

1,120.0066,000 LB Excavator (no operator) 8.00 hr   140.00

125.00Move Charge (19,000 LB Excavator) 1.00 ls   125.00

490.0019,000 LB Excavator (no operator) 7.00 hr   70.00

145.00Move Charge (2.75 CY Loader) 1.00 ls   145.00

720.002.75 CY Loader (no operator) 8.00 hr   90.00

110.00Move Charge (8 ton Roller) 1.00 ls   110.00

110.008 Ton Roller (no operator) 2.00 hr   55.00

235.00Forward Reverse Compactor 1.00 day  235.00

275.00Large Trench Box 1.00 day  275.00

160.00Steel Plates (2) 2.00 day  80.00

1,050.00Light Trees (5) 5.00 ea   210.00

0.00Pavement Disposal (no charge) 10.00 cy  0.00

240.00Excavation Disposal (loaded) 30.00 cy  8.00



Attn: John Emerson

55 Portland Street
Portland, ME 04101

Portland Public Services

489Customer #:

1/17/2018Due Date:

Extended Price

12/18/2017Invoice Date:
14363Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity UoM Unit Price

266.003/4" Crushed Stone (loaded) 14.00 cy  19.00

101.50Screened Sand (loaded) 14.00 cy  7.25

345.00Type D Gravel (loaded) 30.00 cy  11.50

87.501.5" Reclaim (loaded) 5.00 cy  17.50

275.0012" SDR-35 Pipe 25.00 lf   11.00

12/4/17 PM - 12/5/17 PM - Repair 12" sewer. Double time for 
night work.  

600.00Site Safety Package - extensive sign package, cones, barrels 1.00 day  600.00

2,520.00Flaggers 84.00 hr   30.00

80.00Project Manager 1.00 hr   80.00

2,700.00Supervisor (double time) 15.00 hr   180.00

570.00Utility Truck w/ Tools 15.00 hr   38.00

2,100.00Foreman (double time) 15.00 hr   140.00

570.00Utility Truck w/ Tools 15.00 hr   38.00

1,260.00Site Worker (double time) 14.00 hr   90.00

1,260.00Site Worker (double time) 14.00 hr   90.00

1,248.00Driver (double time) 13.00 hr   96.00

1,248.00Driver (double time) 13.00 hr   96.00

1,344.00Driver (double time) 14.00 hr   96.00

1,540.00Operator (double time) 14.00 hr   110.00

1,540.00Operator (double time) 14.00 hr   110.00

546.0018 CY Dump Truck (no driver) 13.00 hr   42.00

546.0018 CY Dump Truck (no driver) 13.00 hr   42.00

448.0014 CY Dump Truck (no driver) 14.00 hr   32.00

1,960.0066,000 LB Excavator (no operator) 14.00 hr   140.00



Attn: John Emerson

55 Portland Street
Portland, ME 04101

Portland Public Services

489Customer #:

1/17/2018Due Date:

Extended Price

12/18/2017Invoice Date:
14363Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity UoM Unit Price

980.0019,000 LB Excavator (no operator) 14.00 hr   70.00

1,260.002.75 CY Loader (no operator) 14.00 hr   90.00

110.008 Ton Roller (no operator) 2.00 hr   55.00

275.00Large Trench Box 1.00 day  275.00

1,050.00Light Trees (5) 5.00 day  210.00

0.00Pavement Disposal (no charge) 30.00 cy  0.00

384.00Excavation Disposal (loaded) 48.00 cy  8.00

532.003/4" Crushed Stone (loaded) 28.00 cy  19.00

203.00Screened Sand (loaded) 28.00 cy  7.25

529.00Type D Gravel (loaded) 46.00 cy  11.50

192.501.5" Reclaim (loaded) 11.00 cy  17.50

54.00Water Plug (5 gallon bucket) 1.00 ea   54.00

12/6/17 - Placement of concrete in place of cobble stones per 
City spec. Regular time for day work.

600.00Site Safety Package - extensive sign package, cones, barrels 1.00 day  600.00

420.00Flaggers 14.00 hr   30.00

80.00Project Manager 1.00 hr   80.00

630.00Supervisor 7.00 hr   90.00

266.00Utility Truck w/ Tools 7.00 hr   38.00

490.00Foreman 7.00 hr   70.00

266.00Utility Truck w/ Tools 7.00 hr   38.00

135.00Site Worker 3.00 hr   45.00

315.00Site Worker 7.00 hr   45.00

360.0018 CY Dump Truck 4.00 hr   90.00

360.0018 CY Dump Truck 4.00 hr   90.00



Attn: John Emerson

55 Portland Street
Portland, ME 04101

Portland Public Services

489Customer #:

1/17/2018Due Date:

Extended Price

12/18/2017Invoice Date:
14363Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity UoM Unit Price

625.0019,000 LB Excavator 5.00 hr   125.00

220.008 Ton Roller 2.00 hr   110.00

3,948.00Concrete (delivered) 141.00 cy  28.00

12/7/17 - Pave trench. Regular time for day work.

600.00Site Safety Package - extensive sign package, cones, barrels 1.00 day  600.00

300.00Flaggers 10.00 hr   30.00

80.00Project Manager 1.00 hr   80.00

720.00Supervisor 8.00 hr   90.00

304.00Utility Truck w/ Tools 8.00 hr   38.00

490.00Foreman 7.00 hr   70.00

266.00Utility Truck w/ Tools 7.00 hr   38.00

135.00Site Worker 3.00 hr   45.00

500.0019,000 LB Excavator 4.00 hr   125.00

6,040.5012.5mm Hot Mix Asphalt (in-place) 40.27 tn   150.00

Materials Purchased for Sewer Repairs - Portland Sewer District 
is keeping all exta pipe & fittings.

6,752.08Ferguson Waterworks invoices  (15% markup) 1.15 ls   5,871.37

75,316.08Current Amount Due:

75,316.08Sub-Total:All charges are due and payable within (30) thirty days of the
date of invoice. A finance charge of 1 1/2% per month (18% 
per year) shall be imposed monthly if an outstanding invoice 
is not paid within (30) thirty days of the invoice date. Any 
account with an invoice outstanding for more than (60) sixty 
days shall be placed on C.O.D. terms.

0.00Retainage Held:

0.00Sales Tax:





489Customer #:

12/8/2017Due Date:

Extended Price

11/8/2017Invoice Date:
14061Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity

55 Portland St

Portland, ME 04101

John Emerson

UoM Unit Price

Portland Public Services

Chestnut Street emergency sewer break.

10/13/17 - Placed steel plates & site safety package to cover 
sink hole until crew arrived on 10/17/17.

250.00Street Opening Permit Application 1.00 ea   250.00

500.00Traffic Control Plan 1.00 ls   500.00

250.00Dig Safe 1.00 ea   250.00

75.00Portable Toilet Rental 1.00 ls   75.00

180.00Supervisor 2.00 hr   90.00

76.00Utility Truck w/ Tools 2.00 hr   38.00

140.00Foreman 2.00 hr   70.00

76.00Utility Truck w/ Tools 2.00 hr   38.00

170.008 CY Dump Truck w/ Trailer 2.00 hr   85.00

1,410.00Steel Plates (2 plates @ 3 weeks/each) 6.00 wk  235.00

10/17/17 - Mobilize equipment and setting up traffic control.

300.00Site Safety Package - signs, cones, barrels 1.00 day  300.00

80.00Project Manager 1.00 hr   80.00

405.00Supervisor 4.50 hr   90.00

171.00Utility Truck w/ Tools 4.50 hr   38.00

202.50Site Worker 4.50 hr   45.00

171.00Utility Truck w/ Tools 4.50 hr   38.00

202.50Site Worker 4.50 hr   45.00

240.00Move Charge - 80,000 LB Excavator 1.00 ea   240.00

125.00Move Charge - 19,000 LB Excavator 1.00 ea   125.00

145.00Move Charge - 2.75 CY Loader 1.00 ea   145.00

280.00Move Charge - 2 Trench Boxes & 4 Plates 2.00 hr   140.00



489Customer #:

12/8/2017Due Date:

Extended Price

11/8/2017Invoice Date:
14061Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity

55 Portland St

Portland, ME 04101

John Emerson

UoM Unit Price

Portland Public Services

10/18/17 - Sewer repair

300.00Site Safety Package - signs, cones, barrels 1.00 day  300.00

810.00Flaggers 27.00 hr   30.00

80.00Project Manager 1.00 hr   80.00

900.00Supervisor 10.00 hr   90.00

380.00Utility Truck w/ Tools 10.00 hr   38.00

700.00Foreman 10.00 hr   70.00

380.00Utility Truck w/ Tools 10.00 hr   38.00

450.00Site Worker 10.00 hr   45.00

630.0018 CY Dump Truck 7.00 hr   90.00

630.0018 CY Dump Truck 7.00 hr   90.00

1,250.0019,000 LB Excavator 10.00 hr   125.00

1,920.0080,000 LB Excavator 8.00 hr   240.00

1,260.002.75 CY Loader 9.00 hr   140.00

1,580.00Large Trench Box (1 box @ 2 weeks/each) 2.00 wk  790.00

1,100.00Small Trench Box (1 box @ 2 weeks/each) 2.00 wk  550.00

1,880.00Steel Plates (4 plates @ 2 weeks/each) 8.00 wk  235.00

235.00Forward Reverse Compactor 1.00 day  235.00

525.00Highway Saw w/ Blade & Water 1.00 day  525.00

0.00Pavement Disposal (no charge) 10.00 cy  0.00

144.00Excavation Disposal (loaded) 18.00 cy  8.00

684.003/4" Crushed Stone (loaded) 36.00 cy  19.00

130.50Screened Sand (loaded) 18.00 cy  7.25

10/19/17 - Sewer repair

300.00Site Safety Package - signs, cones, barrels 1.00 day  300.00



489Customer #:

12/8/2017Due Date:

Extended Price

11/8/2017Invoice Date:
14061Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity

55 Portland St

Portland, ME 04101

John Emerson

UoM Unit Price

Portland Public Services

750.00Flaggers 25.00 hr   30.00

80.00Project Manager 1.00 hr   80.00

900.00Supervisor 10.00 hr   90.00

380.00Utility Truck w/ Tools 10.00 hr   38.00

700.00Foreman 10.00 hr   70.00

380.00Utility Truck w/ Tools 10.00 hr   38.00

450.00Site Worker 10.00 hr   45.00

900.0018 CY Dump Truck 10.00 hr   90.00

800.0014 CY Dump Truck 10.00 hr   80.00

1,250.0019,000 LB Excavator 10.00 hr   125.00

2,400.0080,000 LB Excavator 10.00 hr   240.00

1,400.002.75 CY Loader 10.00 hr   140.00

110.00Move Charge - 8 ton Roller 1.00 ea   110.00

1,100.008 Ton Roller 10.00 hr   110.00

235.00Forward Reverse Compactor 1.00 day  235.00

144.00Excavation Disposal (loaded) 18.00 cy  8.00

414.00Type D Gravel (loaded) 36.00 cy  11.50

10/20/17 - Sewer repair

300.00Site Safety Package - signs, cones, barrels 1.00 day  300.00

750.00Flaggers 25.00 hr   30.00

80.00Project Manager 1.00 hr   80.00

900.00Supervisor 10.00 hr   90.00

380.00Utility Truck w/ Tools 10.00 hr   38.00

700.00Foreman 10.00 hr   70.00

380.00Utility Truck w/ Tools 10.00 hr   38.00



489Customer #:

12/8/2017Due Date:

Extended Price

11/8/2017Invoice Date:
14061Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity

55 Portland St

Portland, ME 04101

John Emerson

UoM Unit Price

Portland Public Services

450.00Site Worker 10.00 hr   45.00

900.0018 CY Dump Truck 10.00 hr   90.00

945.0018 CY Dump Truck 10.50 hr   90.00

1,250.0019,000 LB Excavator 10.00 hr   125.00

2,400.0080,000 LB Excavator 10.00 hr   240.00

1,400.002.75 CY Loader 10.00 hr   140.00

1,100.008 Ton Roller 10.00 hr   110.00

235.00Forward Reverse Compactor 1.00 day  235.00

0.00Pavement Disposal (no charge) 18.00 cy  0.00

288.00Excavation Disposal (loaded) 36.00 cy  8.00

414.00Type D Gravel (loaded) 36.00 cy  11.50

342.003/4" Crushed Stone (loaded) 18.00 cy  19.00

130.50Screened Sand (loaded) 18.00 cy  7.25

10/23/17 - Sewer repair

300.00Site Safety Package - signs, cones, barrels 1.00 day  300.00

780.00Flaggers 26.00 hr   30.00

80.00Project Manager 1.00 hr   80.00

990.00Supervisor 11.00 hr   90.00

418.00Utility Truck w/ Tools 11.00 hr   38.00

770.00Foreman 11.00 hr   70.00

418.00Utility Truck w/ Tools 11.00 hr   38.00

495.00Site Worker 11.00 hr   45.00

495.00Site Worker 11.00 hr   45.00

990.0018 CY Dump Truck 11.00 hr   90.00

990.0018 CY Dump Truck 11.00 hr   90.00



489Customer #:

12/8/2017Due Date:

Extended Price

11/8/2017Invoice Date:
14061Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity

55 Portland St

Portland, ME 04101

John Emerson

UoM Unit Price

Portland Public Services

1,375.0019,000 LB Excavator 11.00 hr   125.00

2,640.0080,000 LB Excavator 11.00 hr   240.00

1,540.002.75 CY Loader 11.00 hr   140.00

1,210.008 Ton Roller 11.00 hr   110.00

235.00Forward Reverse Compactor 1.00 day  235.00

288.00Excavation Disposal (loaded) 36.00 cy  8.00

207.00Type D Gravel (loaded) 18.00 cy  11.50

342.003/4" Crushed Stone (loaded) 18.00 cy  19.00

130.50Screened Sand (loaded) 18.00 cy  7.25

10/24/17 - Sewer repair

300.00Site Safety Package - signs, cones, barrels 1.00 day  300.00

795.00Flaggers 26.50 hr   30.00

80.00Project Manager 1.00 hr   80.00

990.00Supervisor 11.00 hr   90.00

418.00Utility Truck w/ Tools 11.00 hr   38.00

770.00Foreman 11.00 hr   70.00

418.00Utility Truck w/ Tools 11.00 hr   38.00

495.00Site Worker 11.00 hr   45.00

495.00Site Worker 11.00 hr   45.00

990.0018 CY Dump Truck 11.00 hr   90.00

990.0018 CY Dump Truck 11.00 hr   90.00

1,375.0019,000 LB Excavator 11.00 hr   125.00

2,640.0080,000 LB Excavator 11.00 hr   240.00

1,540.002.75 CY Loader 11.00 hr   140.00

1,210.008 Ton Roller 11.00 hr   110.00



489Customer #:

12/8/2017Due Date:

Extended Price

11/8/2017Invoice Date:
14061Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity

55 Portland St

Portland, ME 04101

John Emerson

UoM Unit Price

Portland Public Services

235.00Forward Reverse Compactor 1.00 day  235.00

0.00Pavement Disposal (no charge) 18.00 cy  0.00

288.00Excavation Disposal (loaded) 36.00 cy  8.00

621.00Type D Gravel (loaded) 54.00 cy  11.50

10/27/17 - Sewer repair

300.00Site Safety Package - signs, cones, barrels 1.00 day  300.00

690.00Flaggers 23.00 hr   30.00

80.00Project Manager 1.00 hr   80.00

855.00Supervisor 9.50 hr   90.00

361.00Utility Truck w/ Tools 9.50 hr   38.00

665.00Foreman 9.50 hr   70.00

361.00Utility Truck w/ Tools 9.50 hr   38.00

427.50Site Worker 9.50 hr   45.00

427.50Site Worker 9.50 hr   45.00

855.0018 CY Dump Truck 9.50 hr   90.00

855.0018 CY Dump Truck 9.50 hr   90.00

1,187.5019,000 LB Excavator 9.50 hr   125.00

2,280.0080,000 LB Excavator 9.50 hr   240.00

1,330.002.75 CY Loader 9.50 hr   140.00

1,045.008 Ton Roller 9.50 hr   110.00

235.00Forward Reverse Compactor 1.00 day  235.00

0.00Pavement Disposal (no charge) 9.00 cy  0.00

432.00Excavation Disposal (loaded) 54.00 cy  8.00

414.00Type D Gravel (loaded) 36.00 cy  11.50

342.003/4" Crushed Stone (loaded) 18.00 cy  19.00



489Customer #:

12/8/2017Due Date:

Extended Price

11/8/2017Invoice Date:
14061Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity

55 Portland St

Portland, ME 04101

John Emerson

UoM Unit Price

Portland Public Services

130.50Screened Sand (loaded) 18.00 cy  7.25

10/31/17 - Sewer repair

300.00Site Safety Package - signs, cones, barrels 1.00 day  300.00

660.00Flaggers 22.00 hr   30.00

80.00Project Manager 1.00 hr   80.00

855.00Supervisor 9.50 hr   90.00

361.00Utility Truck w/ Tools 9.50 hr   38.00

665.00Foreman 9.50 hr   70.00

361.00Utility Truck w/ Tools 9.50 hr   38.00

427.50Site Worker 9.50 hr   45.00

427.50Site Worker 9.50 hr   45.00

855.0018 CY Dump Truck 9.50 hr   90.00

900.0018 CY Dump Truck 10.00 hr   90.00

1,187.5019,000 LB Excavator 9.50 hr   125.00

2,280.0080,000 LB Excavator 9.50 hr   240.00

1,330.002.75 CY Loader 9.50 hr   140.00

1,045.008 Ton Roller 9.50 hr   110.00

235.00Forward Reverse Compactor 1.00 hr   235.00

720.00Excavation Disposal (loaded) 90.00 cy  8.00

207.00Type D Gravel (loaded) 18.00 cy  11.50

130.50Screened Sand (loaded) 18.00 cy  7.25

11/1/17 - Sewer repair, fine grade, base pave trench.

300.00Site Safety Package - signs, cones, barrels 1.00 day  300.00

675.00Flaggers 22.50 hr   30.00



489Customer #:

12/8/2017Due Date:

Extended Price

11/8/2017Invoice Date:
14061Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity

55 Portland St

Portland, ME 04101

John Emerson

UoM Unit Price

Portland Public Services

80.00Project Manager 1.00 hr   80.00

855.00Supervisor 9.50 hr   90.00

361.00Utility Truck w/ Tools 9.50 hr   38.00

665.00Foreman 9.50 hr   70.00

361.00Utility Truck w/ Tools 9.50 hr   38.00

427.50Site Worker 9.50 hr   45.00

427.50Site Worker 9.50 hr   45.00

855.0018 CY Dump Truck 9.50 hr   90.00

855.0018 CY Dump Truck 9.50 hr   90.00

1,187.5019,000 LB Excavator 9.50 hr   125.00

2,280.0080,000 LB Excavator 9.50 hr   240.00

1,330.002.75 CY Loader 9.50 hr   140.00

1,045.008 Ton Roller 9.50 hr   110.00

105.00Move Charge - Paving Roller 1.00 ea   105.00

420.004 ton Paving Roller 4.00 hr   105.00

235.00Forward Reverse Compactor 1.00 day  235.00

525.00Highway Saw w/ Blade & Water 1.00 day  525.00

0.00Pavement Disposal (no charge) 10.00 cy  0.00

2,261.3512.5mm Hot Mix Asphalt (loaded) 34.79 tn   65.00

11/3/2017 - Surface Paving, demobilize equipment & sign 
package and deliver all remaining pipe material to Sewer District 
facility.

300.00Site Safety Package - signs, cones, barrels 1.00 day  300.00

255.00Flaggers 8.50 hr   30.00

80.00Project Manager 1.00 hr   80.00

765.00Supervisor 8.50 hr   90.00



489Customer #:

12/8/2017Due Date:

Extended Price

11/8/2017Invoice Date:
14061Invoice #:

Description

Misc JobsDescription:

101Job No:

WWW.SHAWBROTHERS.COM

INVOICE

Bill To:

SHAW BROTHERS CONSTRUCTION, INC.
P.O. BOX 69 GORHAM, MAINE 04038

MAIN OFFICE MATERIAL ORDERS
839-2552 ~ FAX 839-6239 892-6363 ~ FAX 892-5167

PO #:

Quantity

55 Portland St

Portland, ME 04101

John Emerson

UoM Unit Price

Portland Public Services

323.00Utility Truck w/ Tools 8.50 hr   38.00

595.00Foreman 8.50 hr   70.00

323.00Utility Truck w/ Tools 8.50 hr   38.00

382.50Site Worker 8.50 hr   45.00

4,659.009.5mm Hot Mix Asphalt (in-place) 31.06 hr   150.00

Materials Purchased for Sewer Repairs - Portland Sewer District 
is keeping all exta pipe & fittings. 

21,773.96Ferguson Waterworks invoices  (15% markup) 1.15 ls   18,933.88

147,805.81Current Amount Due:

147,805.81Sub-Total:All charges are due and payable within (30) thirty days of the
date of invoice. A finance charge of 1 1/2% per month (18% 
per year) shall be imposed monthly if an outstanding invoice 
is not paid within (30) thirty days of the invoice date. Any 
account with an invoice outstanding for more than (60) sixty 
days shall be placed on C.O.D. terms.

0.00Retainage Held:

0.00Sales Tax:





















Completed Revised Bid Sheet from
Precision Industrial Maintenance Inc.
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CITY OF PORTLAND, MAINE 
DEPARTMENT OF PUBLIC WORKS 

55 Portland Street 
Portland, Maine 04101 

 
Request for Proposal 

for 
Planning and Engineering Services 

For a Infiltration and Inflow Program 
of the Sanitary Sewer System 

 
RFP # 3217 

 
Dated: October 25, 2016 

 

Sealed bids for providing Planning & Engineering Services and other responsibilities as 
described herein will be received until 3:00 pm, on Wednesday, November 23, 2016.  
Copies of the above documents will be available at the Purchasing Office, Room 103, City 
Hall, 389 Congress Street, Portland, ME 04101.  Each prospective bidder will be required to 
obtain from the City each copy of the proposal form; e-mail jrl@portlandmaine.gov, phone 
(207) 874-8654, or fax (207) 874-8652.  Late, unsigned proposals, or proposals submitted 
electronically shall not be accepted. 

All questions shall be directed, in writing, to the Matthew Fitzgerald, Purchasing 
Manager at the above address, and be received at least five business days prior to the stated 
opening date (FAX 207-874-8652, e-mail MFF@portlandmaine.gov). Questions received 
after this time will not be addressed. Responses from the City that substantially alter this 
request will be issued in the form of a written addendum to all document holders registered 
in the Purchasing office. Oral explanation or interpretation given before the award of the 
contract will not be binding.

EXHIBIT A
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Request for Proposals 

The City of Portland Department of Public Works, Water Resources Division, is seeking 
proposals from engineering firms to perform a city-wide inflow and infiltration (I/I) 
investigation in the combined and separated wastewater collection system. The engineering 
firm must be experienced in collection system flow monitoring and metering; data collection 
and analysis; hydraulic sewer modeling; identification of infiltration and inflow from rain 
events and ground water impacts; and projects and programs to rehabilitate or replace 
collection system assets. The successful consultant shall enter into a three (3) year contract. 
The contract may be extended for up to two (2) years with City and consultant approval. 

Project Background 

The City of Portland (City) is located in Cumberland County along the Casco Bay in 
Southern Maine. City sewerage infrastructure consists of approximate 240 miles of sanitary 
sewer, 6,375 sewer manholes, and ten pumping stations. The Portland Water District 
(PWD) owns and maintains 15 pumping stations and 17.4 miles of sanitary sewer pipe. The 
PWD also maintains and operates the East End Wastewater Treatment Facility which is 
able to provide secondary treatment to approximately 34 million gallons per day and 
primary treatment for up to 80 million gallons per day. A majority of the sanitary sewer 
system is a combined system.  The Environmental Protection Agency mandated the City to 
prepare a Capacity, Management, Operation, and Maintenance (CMOM) manual which 
was completed in 2014. The manual resulted in a Corrective Action Plan which outlines the 
I/I program in three phases. 

Phase 1 – Investigation and quantification of I/I flows – January 1, 2019 

 Phase 2 – Identification of major I/I sources – July 1, 2019 

 Phase 3 – Schedule of target opportunities for cost effective mitigation – December 1,   
2019 

Scope of Work 

The City must complete a three phase I/I program. The CMOM manual has 
recommendations for completing each phase. While the approach detailed in the CMOM 
has been communicated to the EPA, alternative methods may be considered. The 
consultant may follow their own methods deemed suitable and advantageous to complete 
each phase based on their experience with previous I/I investigation with City approval. 
The City is looking for a cost effective approach to reduce I/I and creative but effective 
technologies and strategies are encouraged. The three phases and associated deadlines are: 
 
Phase 1 - Investigation and quantification of I/I flows – Completed by January 1, 2019 
 
Phase 1 must identify data gaps within the City’s previous modeling and metering work, 
and the GIS system in order to have an effective and robust hydraulic model. Phase 1 must 
also identify excessive I/I defined as greater than 4,000 gallons per day per inch-
diameter/mile. 
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Task 1 – Data gathering and Gap Analysis 
 
Activities to be undertaken include the following:  

- Meet with City staff to identify available background information and reports;  
- Collect and review reports, record drawings, operating and maintenance manuals, 

SCADA information, GIS information etc. as necessary to gain a full understanding 
of the wastewater collection system and missing asset information;  

- Complete a gap analysis of the existing GIS system and collect data as required; 
- Inspect existing facilities, review inspection reports and maintenance records as 

necessary;  
- Review flow data along with available rainfall data from external sources;  
- Collect other information considered relevant;  
- Conduct a full assessment and of all metering and modeling completed previously; 

and  
-  Prepare a Background Information and Gap Analysis Report  

 
Task 2 – Determine and Implement a Flow Monitoring Strategy  
 
Activities to be undertaken include:  

- Develop a flow monitoring strategy that includes the review of recommended sites 
from the CMOM report, identification of other suitable sites, field verification of 
these sites, recommendation of initial sites, installation of flow monitoring 
equipment and data collection and maintenance procedures for the flow monitoring 
equipment;  

- Implement the flow monitoring strategy;  
- Superimpose rain data on wastewater collection system flow data;  
- Identify the potential sources of inflow and infiltration;  
- Quantify the amount of inflow and infiltration;  
- Prepare an inflow and infiltration Summary Flow Monitoring Report  

 
Phase 2 - Investigation and quantification of I/I flows – Submitted by July 1, 2019  
 
The goal of this phase is to further identify sources of inflow and infiltration in those areas 
where significant extraneous flows were seen in Phase 1.  
 
Task 3 – Determine and Implement a Strategy for Further Investigation of Extraneous 
Flows  
 
Activities to be undertaken include:  

- Provide a gap analysis of flow data and recommend areas to be further investigation;  
- Formulate an investigation strategy that includes manhole inspections, smoke 

testing, additional camera inspections of sanitary sewer mains and laterals as 
necessary plus any other investigative methods appropriate for this task.  

- Provide recommendations for a future permanent flow monitoring program;  
- Implement the investigation strategy;  
- Identify significant sources of inflow and infiltration;  
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- Locate the sources of inflow and infiltration;  
- Quantify the amount of inflow and infiltration per source;  
- Quantify inflow and infiltration over the period of the study;  
- Prepare a Summary Report  

 
Phase 3 - Schedule of target opportunities for cost effective mitigation - Submitted by 
December 1, 2019 
 
Task 4 – Wastewater Collection System Analysis and Action Plan  
 
Prepare and submit a comprehensive Study Report analyzing the information gathered in all 
tasks.  
Activities to be undertaken include the following:  

- Determine strategies to reduce inflow and infiltration flows into the wastewater 
collection system;  

- Prepare a detailed cost estimate for strategies to reduce inflow and infiltration flows;  
- Establish priorities in rehabilitation, repair and replacement works;  
- Develop a 10-year Capital Plan with short-term and long-term objectives;  
- Provide recommendations for the installation of permanent flow monitoring stations; 

and  
- Prepare a comprehensive Inflow and Infiltration Study Report that incorporates the 

findings of all reports.  
 
The CMOM manual is available at the following FTP site: 
 
Access: ftp://ftp.portlandmaine.gov/  
Username: CSO (uppercase)  
Password: portland (lowercase) 
 
Submission Requirements 
 
Interested and qualified firms or teams are invited to submit one (1) original, five (5) copies 
and one (1) CD of materials in PDF format that demonstrate their experience in performing 
a project of this scale and complexity. The proposal shall be submitted by a lead firm but 
may contain services from sub consultants.  
 
Letter of Transmittal: Briefly describe your firm, its history, size, and its areas of expertise 

 
The proposal should contain the following information: 
 

1. Provide detail of the firm’s qualifications for this type of project. Identify project 
leadership, reporting responsibilities, and, if applicable, how sub consultants will 
work within the management structure and what sub consultants are responsible 
for. Provide resumes of project team personnel along with a list of individual 
project team member’s experience for the prime firm, and if applicable, any sub 
consultants.  
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2. For the Prime firm, list past experience with up to five (5) similar projects for 
other clients, particularly in Maine, for the past five (5) years. Similarly, list no 
more than three (3) projects per sub consultant which have been completed in the 
past five (5) years. All listed projects should include references, contact names, 
and telephone numbers; 
 

3. A complete digital copy of a final report from a project your firm has completed 
with the past five (5) years that is most similar to this project; 

 
4. Statement of availability, workload, and location of key personnel dedicated to 

the City of Portland assignment;  
 

5. Provide the organizational structure and any firm specific tools that will be used 
in the project.  

 
6. Provide a project outline based on your understanding of the project and previous 

experience. 
 

7. Attach a fee statement in a separate, sealed, envelope to the original set of 
materials. This fee statement will not be opened or used to shortlist firms.  

 
Additional materials are welcome and may be submitted; however the City reserves the 
right to make a decision without regard to any additional information submitted. 
 
Selection Process 
 
Firms who provide and meet the submission requirements will be scored using the selection 
criteria below. A Selection Review Committee will review the submitted documents, 
evaluate and score each submittal to create a shortlist. Firms that have been shortlisted will 
be asked to schedule an interview and give a presentation. After conducting the interviews, 
the Selection Review Committee will recommend a consultant to be awarded a contract.  
 
The presentation should focus on and provide more detail for the firm’s project approach 
and how the firm’s previous experience with Inflow and Infiltration investigations have 
guided and shaped the approach. Firm’s should be prepared to discuss the team’s staff, 
organization structure, and demonstrated project experience. The Selection Review 
Committee will consider the depth of the project approach, quality of answers to questions 
and concerns, and the ability to work with the City to complete the program within the 
given time frame. Printed materials should be provided. 
 
The City reserves the right to solicit information about the consultant from all sources 
available to the City and to request additional information from the consultant. In addition, 
City may consider history of firm in complying with project programs, schedules, and 
budgets on previous City projects. 
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Selection Criteria 
 
The following criteria will be used to evaluate proposals and presentations.  (100 points) 
 
Criteria 1: Firm’s Demonstrated Experience (past 5 years) - 35 point maximum 
 
City is interested in the firm’s and sub consultant’s history and demonstrated success with 
projects of similar programs, goals, and municipal clients as the project described herein.  
The five submitted projects and references, the firm’s ability to comply with project 
programs, schedules and budgets, and the final report will be considered. Previous 
experience with municipal entities, specifically the City of Portland, will also be considered. 
 
Criteria 2: Experience and Availability of Proposed Staff, including Project Leadership –  
30 point maximum 
 
City is interested in the experience and availability of the proposed staff for this project, 
including project leadership. Availability and location of staff and experience of the firm and 
project leadership on similar projects will be considered.  
 
Criteria 3: Project Outline - 20 point maximum 
 
City is interested in the firm’s understanding of the project issues, and the general approach 
to the project, including any innovative ideas to complete the phases. This may include any 
anticipated project issues and the firm’s approach in addressing those issues. 
 
Criteria 4: Team Structure - 15 point maximum 
 
City is interested in the firm’s organizational structure, reporting responsibilities, how the 
lead firm will interact with City staff, and how sub consultants will work within the 
management structure.  

 
Submittals shall EITHER be mailed OR delivered to:  
 
 Purchasing Office 

City Hall, Room 103 
389 Congress Street  
Portland, Maine, 04101 
 

EQUAL EMPLOYMENT OPPORTUNITIES 
 

Vendor shall comply fully with the Nondiscrimination and Equal Opportunity Provisions of 
the Workforce Investment Act of 1998, as amended (WIA, 29 CFR part 37); the 
Nontraditional Employment for Women Act of 1991; title VI of the Civil Rights Act of 
1964, as amended; section 504 of the Rehabilitation Act of 1973, as amended; the Age 
Discrimination Act of 1975, as amended; title IX of the Education Amendments of 1972, as 
amended; and with all applicable requirements imposed by or pursuant to regulations 
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implementing those laws, including but not limited to 29 CFR part 37 and all other 
applicable laws, including the Maine Human Rights Act, ordinances and regulations 
regarding equal opportunity and equal treatment. 
 
GENERAL 
 
The successful bidder shall agree to defend, indemnify and save the City harmless from all 
losses, costs or damages caused by its acts or those of its agents, and, before signing the 
contract, will produce evidence satisfactory to the City’s Corporation Counsel of coverage 
for General Public and Automobile Liability insurance in amounts not less than $400,000 
per person, for bodily injury, death and property damage, protecting the contractor and the 
City, and naming the City as an additional insured from such claims, and shall also procure 
Workers’ Compensation insurance. 

All materials and equipment used as well as all methods of installation shall comply at a 
minimum with any and all Federal, OSHA, State and/or local codes, including applicable 
municipal ordinances and regulations. 

 
It is the custom of the City of Portland, Maine to pay its bills 30 days following equipment 
delivery and acceptance, and following the receipt of correct invoices for all items covered 
by the purchase order.  If your organization prefers to receive payment via electronic 
transfer rather than by check, please see the web link below* and include that EFT form 
with your bid submission. In submitting bids under these specifications, bidders should take 
into account all discounts; both trade and time allowed in accordance with this payment 
policy and quote a net price.  The City is exempt from the State's sales and use tax as well as 
all Federal excise taxes. 

 
* http://www.portlandmaine.gov/DocumentCenter/Home/View/817  

  
Pursuant to City procurement policy and ordinance, the City is unable to contract with 
businesses or individuals who are delinquent in their financial obligations to the City.  These 
obligations may include but are not limited to real estate and personal property taxes and 
sewer user fees.  Bidders who are delinquent in their financial obligations to the City must 
do one of the following:  bring the obligation current, negotiate a payment plan with the 
City’s Treasury office, or agree to an offset which shall be established by the contract which 
shall be issued to the successful bidder. 
 
 
October 25, 2016 Matthew F. Fitzgerald 
 Purchasing Manager 
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Request for Proposal 
For 

Planning and Engineering Services 
For a Infiltration and Inflow Program 

Of the Sanitary Sewer System 
 

RFP # 3217 
 

** THIS SHEET MUST BE INCLUDED IN YOUR PROPOSAL ** 

The undersigned hereby declares that he/she or they are the only person(s), firm or corporation 
interested in this proposal as principal, that it is made without any connection with any other 
person(s), firm or corporation submitting a proposal for the same, and that no person acting for or 
employed by the City of Portland is directly or indirectly interested in this proposal or in any 
anticipated profits which may be derived there from. 
 
The undersigned hereby declares that they have read and understand all conditions as outlined in 
this Request for Proposals, and that the proposal is made in accordance with the same. 

The bidder acknowledges the receipt of Addenda numbered: __________________________ 
 
COMPANY NAME: ___________________________________________________________ 
 
AUTHORIZED SIGNATURE: ___________________________________________________ 
 
DATE: _______________________________ 
 
PRINT NAME & TITLE: _______________________________________________________ 
 
ADDRESS: __________________________________________________________________ 
 
E-MAIL ADDRESS:  __________________________________________________________ 
 
PHONE NUMBER: _____________________ FAX NUMBER: ________________________ 
 
TYPE OF ORGANIZATION - PARTNERSHIP, CORPORATION, INDIVIDUAL, OTHER: 
____________________________________________________________________________ 
 
STATE OF INCORPORATION, IF APPLICABLE: __________________________________ 
 
FEDERAL TAX IDENTIFICATION NUMBER (Required): ___________________________ 
 
 
NOTE: Proposals must bear the handwritten signature of a duly authorized member or employee 
of the organization submitting a proposal. 



Addendum #1 
 

CITY OF PORTLAND, MAINE 
 

Planning and Engineering Services for an Infiltration and Inflow Program 
of the Sanitary Sewer System 

RFP#3217 

Current Date:  November 18, 2016 
 

The attention of firms submitting proposals for the work named in the above Invitation is 
called to the following modifications to the documents as were issued. 
 

The items set forth herein, whether of clarification, omission, addition and/or substitution, 
shall be included and form a part of the Contractor's submitted material and the 
corresponding Contract when executed.  No claim for additional compensation, due to lack 
of knowledge of the contents of this Addendum will be considered. 

******* 
ALL PROPOSERS ARE ADVISED THAT RECEIPT OF THIS NOTICE MUST BE 
DULY ACKNOWLEDGED ON THE RFP PROPOSAL FORM OR BY THE 
INSERTION OF THIS SHEET, SIGNED, AND SUBMITTED WITH YOUR 
PROPOSAL. 

******* 
MATTHEW FITZGERALD 

 PURCHASING MANAGER 
 

Please find on the following pages our response to questions received related to this RFP.  
This will be the one and only addendum and we will be unable to respond to any further 
questions. 
 
Receipt of Addendum No. 1to the City of Portland’s RFP #3417: Planning and 
Engineering Services for an Infiltration and Inflow Program of the Sanitary Sewer 
System is hereby acknowledged. 
 

COMPANY: _________________________________________________________________ 
 
NAME: _____________________________________________________________________ 
 
SIGNED BY: _______________________________________ DATE: __________________ 
 
PRINT NAME & TITLE: _______________________________________________________ 
 
ADDRESS: __________________________________________________________________ 
 
                   ___________________________________________________________________ 
                                                                                                          ZIP CODE 
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CITY OF PORTLAND, MAINE 
 

Planning and Engineering Services for an Infiltration and Inflow Program 
of the Sanitary Sewer System 

RFP#3217 

 
1. Task 1 suggests that a gap analysis of the GIS should be completed and we should “collect data 

as required”.  Can the City expand on the additional data collection?  Is it the collection and 
review of data that already exists, or the collection of new data in the field?  If the later, can the 
City provide guidance on the anticipated level of this field effort? 

 
Response: Additional data collection may require both the collection and review of 
existing data and collection of new data. Additional data collection effort may vary 
based on the consultant’s approach to the gap analysis and conclusions drawn from 
that effort. The City cannot anticipate a level of effort associated with the collection 
of data as the firm will decide what additional data may be necessary to complete the 
task. 

 
2. Task 1 suggests we “inspect existing facilities”.  Can the City expand on the “existing facilities” 

that are to be inspected?  Are they pump stations (if so, how many), manholes, catch basins, 
etc.?  

 
Response: Existing facilities include any sewer infrastructure relevant to the task. 
The consultant will have to decide whether an inspection of existing facilities is 
required to gather additional data or to help determine the best approach for 
completing the Inflow and Infiltration Program. 
 

3. The schedule in the RFP suggests that Phase 2 (Task 3) – Investigation and Quantification of 
I/I Flows, is to be completed between January 1, 2019 and July 1, 2019.  This type of 
investigation would produce better results if it were completed in the spring/summer 
months.  Is the City open to slight modifications in the schedule that would promote better data 
collection and I/I quantification? 

 
Response: The winning consultant may choose to revise the initial start dates of the 
phases and create a schedule that benefits the investigation as needed. At this time, 
the City is unable to change the completion deadlines set by the Environmental 
Protection Agency Corrective Action Plan.  

 
4. Is the City anticipating the need for building inspections to identify specific sources of I/I from 

private property? 
 
Response: The City would expect that the consultant will determine if building 
inspections will be required based on results from previous tasks and previous 
experience with Inflow and Infiltration Programs.  
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CITY OF PORTLAND, MAINE 
 

Planning and Engineering Services for an Infiltration and Inflow Program 
of the Sanitary Sewer System 

RFP#3217 

 
5. The submission requirements mention a “fee statement”.  Does the City have a preferred format 

for the fee statement?  Much of the Phase 2 and 3 project scope depends on the results of the 
Phase 1 work.  As such, it would be rather difficult to develop an overall project fee without 
making a significant number of assumptions.  Is the City looking for more of a “unit price 
menu” that covers the range of potential services along with staff rates?  If the City is looking for 
an overall project fee, can guidance be provided for the purpose of estimating the quantities of 
I/I Program services (i.e. LF of sewer to CCTV, LF of sewer to smoke test, number of flow 
meters and metering duration, etc.)? 

 
Response: An overall project fee should not be provided for the initial submittal. For 
the initial submittal, a consultant may provide a fee schedule or a “unit price menu.” 
An overall project fee will only be required of consultants that have been shortlisted 
and asked to be interviewed. At the interview, a separate sealed envelope with a free 
statement for the Inflow and Infiltration Program must be provided. 
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CITY OF PORTLAND: INFILTRATION AND INFLOW PROGRAM OF THE SANITARY SEWER SYSTEM
1. Firm’s Demonstrated Experience Arcadis. Improving the quality of life.

1. FIRM’S DEMONSTRATED EXPERIENCE
In this section we present our success stories for I/ I and prioritized sewer system rehabilitation programs demonstrating our 
capabilities to provide the services required in the RFP. Our team brings to the City expert knowledge and experience in:

ARCADIS HAS 
PREPARED HUNDREDS 
OF DESIGN PACKAGES 
NATIONALLY, 
INCLUDING 
OVER 30 SEWER 
REHABILITATION 
PROJECTS WITHIN 
NEW ENGLAND IN THE 
PAST FIVE YEARS. 
THE MAP TO THE 
RIGHT HIGHLIGHTS 
THE LOCATIONS OF 
OUR I/I AND SEWER 
REHABILITATION 
PROGRAMS FOR 
WHICH MEMBERS 
OF OUR TEAM 
CONTRIBUTED AND / 
OR LED. 

Brick manhole getting lined
After

The photos 
to the right 
are from our 
construction 
projects in 
Franklin and 
Stoneham, 
MA.

Arcadis is a trusted consultant throughout the U.S. Focusing on the eastern and 
southern portions of the U.S., Arcadis has completed sewer management and 
rehabilitation projects for numerous large and small municipal clients.

SEWER MANAGEMENT AND REHAB PROGRAMS

Fountain Valley, CA

Irvine, CA

San Diego, CA
Phoenix, AZ

Arlington, TX
Austin, TX

Houston, TX
Dallas, TX

Ft. Worth, TX
San Antonio, TX

Little Rock, AR
Chickasaw, AL

Nashville, TN

Emerald Coast, FL

Hall and Gwinnett Counties, GA

Sanitation District 1 of No. KY

Jacksonville, NC
Greensboro, NC
Winston-Salem, NC

WSSC
DC Water
Arlington, VA
Fairfax County, VA
Chesterfield County, VA

Jersey City, NJ

Norwalk, CT
Vernon, CT
Hartford, CT

Ayer, MA
Stoneham, MA
Wilmington, MA
Franklin, MA

Mount Kisco, NY
Nassau County, NY

Corry, PA

Akron, OH
Alliance, OH
Cleveland, OH
Columbus, OH
Cincinnati, OH
Lancaster, OH
Mason, OH
Elyria, OH

Fort Wayne, IN
West Lafayette, IN
Indianapolis, IN

Frederick, MD
New Castle, DE

• Successful I/I reduction

• Data collection and analysis

• Ground water influenced I/I

• Hydraulic modeling

• Sewer and manhole investigations, 
evaluations and recommendations

• Bypass pumping

• Inflow and Infiltration Identification

• Maintenance of traffic

• Life Cycle Cost Analysis

• Prioritized Programs for I/I removal

• Flow monitoring and metering

Before

CIPP liner being installed in pipe
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1. Firm’s Demonstrated Experience Arcadis. Improving the quality of life.

Wastewater Collection Systems
Arcadis has been involved in the evaluation, 
planning, design, and construction of collection 
and conveyance systems for over 100 years. Our 
engineers have provided these services to a wide 
range of municipal, industrial, and private clients, 
developing new or replacement systems as well 
as evaluating and upgrading existing systems. 
The firm’s range of services related to wastewater 
collection systems includes:

• On-call and annual contract studies of sewer 
systems to quantify infiltration and inflow (I/I), 
eliminate sewage overflows, and increase 
hydraulic capacity

• Studies of combined sewer overflows (CSOs) 
and separate sanitary sewer overflows (SSOs) 
and their impacts on water quality

• Capacity, condition, and operation and 
maintenance (O&M) assessments to achieve 
efficient and effective collection system 
performance

• Facility planning for the rehabilitation, upgrading, 
and expansion of wastewater collection systems, 
or for the construction of new systems in 
unsewered areas

• Odor investigations and design of odor 
abatement programs for wastewater collection 
systems

• Pipeline routing studies and environmental 
assessments for new sewer systems

• Design, environmental monitoring, and 
construction phase services for new and 
rehabilitated trunk sewers, force mains, 
interceptors, and pump stations

Arcadis provides a full range of services directly 
related to I/I and other collection system issues:

• I/I reduction

• I/I studies

• Sewer System Evaluation Surveys (SSES)

• Sewer capacity evaluations

• Dynamic hydraulic modeling

• Consent decree compliance/regulatory 
assistance

• Design services for rehabilitation, replacement 
and new sewer construction

• Capacity, condition, and hydraulic performance 
modeling and master planning

• Operation and maintenance assessments to 
sustain efficient and effective collection system 
performance

• Rehabilitation and replacement program 
prioritization and long-term capital planning

• Studies of sewer overflows and their impacts on 
water quality

• Facility planning for rehabilitation, upgrading and 
expansion of wastewater collection systems

• Facility planning for construction of new systems 
in unsewered areas

• Flow Metering

• Odor and corrosion investigations and design of 
abatement solutions

• Pipeline routing studies and environmental 
assessments for new sewer systems

• Clearwater elimination

• Structural failure assessments

• Predictive condition assessments

• Construction administration and resident 
engineering

• Program management services for multi-year, 
multi-million dollar programs that include various 
combinations of the elements above

Unlike many of Arcadis’ peer firms, we have the 
flexibility to adapt project delivery methods for SSES, 
I/I, and sewer rehabilitation services to suit the City’s 
needs. 
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PRESENTED IN TABLE 1-1 BELOW ARE ARCADIS’ REPRESENTATIVE WASTEWATER COLLECTION 
SYSTEMS PROJECT EXPERIENCE FOR RELEVANT PROJECTS WITHIN THE PAST FIVE YEARS. AS FURTHER 
DEMONSTRATED IN THE REMAINDER OF THIS SECTION, THE ARCADIS TEAM HAS COMPLETED I/I PROJECTS 
FOR CITIES OF SIMILAR TYPE, SCOPE, AND COMPLEXITY IN THE NORTHEAST AND THROUGHOUT THE UNITED 
STATES. FOR EACH PROJECT WE HAVE HIGHLIGHTED THE CLIENT REFERENCE AND CONTACT INFORMATION.

Table 1-1:  Relevant Project Experience 
(Wastewater Collection Systems)

Fl
ow

 M
et

er
in

g

Sm
ok

e/
Dy

e 
Te

st
in

g

Fl
ow

 Is
ol

at
io

n

CC
TV

 In
sp

ec
tio

n

M
H 

In
sp

ec
tio

n

I/I
 R

ed
uc

tio
n

M
od

el
in

g

As
se

ss
m

en
t

De
si

gn
/ C

on
st

ru
ct

io
n

Pr
og

ra
m

 
M

an
ag

em
en

t

Pr
iv

at
e 

So
ur

ce
 

In
ve

st
ig

at
io

n

Un
iq

ue
 A

pp
ro

ac
h/

 
Fe

at
ur

e

Fu
nd

in
g 

As
si

st
an

ce

Re
gu

la
to

ry
 D

riv
er

Greater New Haven WPCA: I / I Sewer Rehabilitation Program, 
East Haven and Hamden, CT l l l l l l l l

Ayer, MA System Wide I/I l l l l l l

Franklin, MA: Sewer System Investigations, Rehabilitation and 
Sump Pump Inflow Removal Program l l l l l l l l l l l l

The Metropolitan District, CT: Sewer System Studies and 
Rehabilitation Design to Eliminate Sanitary Sewer Overflows l l l l l l l l l l l l

Stoneham, MA: Collection System and Pump Station 
Investigations and Rehabilitation for I/I Removal l l l l l l l l l l l l l

Greater New Haven, CT WPCA: System-wide Infiltration/Inflow 
Improvements Program l l l l l l l l

Wilmington, MA: Multi-phase Sewer System Investigations and 
Rehabilitation l l l l l l l l l l l l l

Norwalk, CT WPCA: Sewer System Master Planning and 
I/I Rehabilitation - Seaview and Cove and Norwalk River 
Interceptors

l l l l l l l l l l l l

New London, CT: Sanitary Sewer Capacity Improvements l l l l l l l l 

Norwalk, CT WPCA: Beacon Street Interceptor Service Area 
Sewer Rehabilitation l l l l l l l l

Vernon, CT: Sewer Rehabilitation and CMOM Program l l l l l

Groton, CT: Fort Hill Homes Sanitary Sewer Construction and 
Rehabilitation l l l l l l l

Columbus, OH: Comprehensive Rehabilitation Program for 
Eight Sewer Basins l l l l l l l

DC Water (Washington D.C.): Sewer Program Management l l l l l l l

MWRA: Reading Extension Sewer & Metropolitan Sewer 
Improvements l l l l l l l l

Emerald Coast Utilities Authority (Pensacola FL) - Sewer 
Rehabilitation/Replacement Program l l l l l l l l l l l

Vernon, CT: Vernon Regional Treatment Facility l l l l l l l
New Castle County, DE: Brandywine Hundred Sewer 
Rehabilitation and Capacity Assurance Program l l l l l l l l l l l l l

Bergen County Utilities Authority, NJ:  Rain-Derived Infiltration/
Inflow SSO Management Services l l l l l

New Castle County, DE: Clearwater Disconnection Pilot 
Program l l l l l
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SEWER SYSTEM INVESTIGATIONS 
AND REHABILITATION AND 
SUMP PUMP INFLOW REMOVAL 
PROGRAM
Franklin, Massachusetts

Arcadis is helping the Town achieve their goals by providing up-to-
date GIS mapping, pipeline and manhole inspections and condition 
assessment, and designing recommended improvements to address 
maintenance and capital needs. 

I/I Rehabilitation/Sewer Rehabilitation. Arcadis provided design, bidding 
and construction phase engineering services for four Phases of the Town 
of Franklin’s Sewer Rehabilitation program for the past 15 years.   

We assisted the client with bidding and award and provided complete 
construction phase services, including construction administration and on-
site resident engineering. Through four phases, the Town constructed 
more than $4 million worth of improvements, including rehabilitation 
of more than 15 miles of pipeline and 600 manholes.

Construction consisted of various trenchless repairs, including cured-in-
place spot repairs, cured-in-place lining, chemical root treatment, and test 
and sealing of joints and service connections. Manhole rehabilitation has 
included manhole lining, chimney seals, sealing of leaks in walls, joints and 
pipe connections, re-construction of benches and inverts, and replacement 
of frames and covers.

Sump Pump/Inflow Removal Program. As an integral part of the 
Town’s overall efforts to upgrade, improve and maintain its sanitary sewer 
collection system, Arcadis assisted the Town of Franklin with development 
and implementation of a program to find and eliminate sources of inflow 
by developing a sump pump program consisting of a database of known 
and suspected sump pumps and a protocol that can be used to verify and 
track the locations of sump pumps. The ultimate goal is to eliminate these 
sources of extraneous flows to free capacity for domestic flows and future 
expansion of the collection system.

Continuous Monitoring. The rehabilitation projects have removed 
significant extraneous flows from the Franklin sewer system, as shown 
through our annual flow monitoring program. Between 2005 and 2013, 
Franklin’s measured peak infiltration rate has decreased by more 
than 350,000 gpd (30% reduction) and the average infiltration rate 
has decreased by more than 325,000 gpd (35% reduction).

CLIENT 
Town of Franklin

CONTACT
Robert Contoreggi
DPW Director
(508) 553-5520

COMPLETION DATE
2001 - Ongoing

I/I FLOW REMOVED
1.4 MGD

RELEVANT 
FEATURES
• I/I Rehabilitation
• Sewer Rehabilitation

BUDGET / 
SCHEDULE
Project is on budget and 

ahead of schedule

As the population of Franklin has rapidly increased through the 1990’s, 
available conveying capacity in the wastewater collection system has 
decreased. As a result, the Beaver Street interceptor began to experience SSOs. 
To reclaim a portion of the capacity, the Town decided to develop an annual 
on-call services program for sewer system metering, modeling, and inspections 
and rehabilitation program to address its current and future needs. 
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SYSTEM-WIDE INFILTRATION / 
INFLOW IMPROVEMENTS
New Haven, Connecticut

The Greater New Haven Water Pollution Control Authority (GNHWPCA) 
owns and operates the wastewater collection system and treatment 
plant that serves more than 2,000 residents in the communities of 
New Haven, East Haven, Hamden and Woodbridge. The wastewater 
collection system includes both combined and separated sewers 
and consists of approximately 555 miles of sanitary sewer pipe, 
14,000 manholes, 30 pump stations, eight (8) siphons. Combine 
sewers are located in the city of New Haven only.  The average daily flow 
at the East Shore Water Pollution Abatement Facility is approximately 40 
MGD that is discharged to New Haven Harbor.  Arcadis’s three most 
recent infiltration/inlfow removal related projects have targeted the 
removal of approximately 1.4 MGD of extraneous flows.

Estimated extraneous flows removed or to be removed from rehabilitation 
recommendations:

• Phase III Infiltration/Inflow Rehabilitation: approximately 500,000 gpd

• East Haven and Hamden – Infiltration and Inflow Removal Phase II – 
SSES: 375,000 gpd targeted for ongoing sanitary sewer rehabilitation 
design

• Meter Area W-2 & W-2A, Woodbridge and Meter Areas 15, 18 & 23, 
East Haven: 545,000 gpd targeted from SSES recommendations 
(Report not approved by CTDEEP yet)  

Phase III Infiltration/Inflow Rehabilitation. Arcadis provided design, 
bidding, and construction services to complete sewer rehabilitation 
in the Lower Farm River, Area 10 in East Haven and the State Street 
Sewershed in Hamden. Construction is scheduled for completion in early 
2016 and consists of cured-in-place lining, service connection lining and 
sealing and structural manhole rehabilitation.  

East Haven Infiltration/Inflow Study. Arcadis performed a study 
of the East Haven sewer system to examine the system’s physical 
characteristics and identify areas of high I/I. The recommended plan 
will help reduce extraneous flows and reduce transport and treatment 
costs while providing a long-term, system-wide approach to effectively 
preserving the sanitary sewer system. 

New Haven and Hamden I/I Rehabilitation. Arcadis provided design, 
bidding, and construction services to complete sewer rehabilitation in the 
Morris Cove, Lower Shepard, and Upper Thorpe Sewersheds. 

East Haven and Hamden – Infiltration and Inflow Removal Phase 
II – SSES. Arcadis conducted Phase II SSES in Meter Areas 5, 9, and 13 
in East Haven and in the Middle Thorpe Drive Study Area in Hamden to 
identify excessive I/I sources. 

CLIENT 
Greater New Haven 

Water Pollution Control 
Authority

CONTACT
Gabriel Varca
Director of Finance and 

Administration
(203) 466-5265

PROJECT DURATION
2012 - Present

I/I FLOW REMOVED
1.4 MGD

RELEVANT 
FEATURES
• I/I Rehabilitation
• Swer Rehabilitation

BUDGET / 
SCHEDULE
Project is on budget and on 

schedule
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Woodbridge Infiltration/Inflow Study. Arcadis conducted an I/I Study 
to identify excessive I/I in the Town of Woodbridge. 

Collection System Affordability Study. The Greater New 
Haven Water Pollution Control Authority (GNHWPCA) is under an 
Administrative Order to prepare a modified facilities plan to update their 
Long-Term CSO Control Plan and provide final denitrifiation at the East 
Shore Water Pollution Abatement Facility and other related infrastructure 
improvements. Arcadis completed an affordability study in accordance 
with USEPA guidelines. 

PROJECT DESCRIPTION - System-wide Infiltration / Inflow Improvements
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SEWER SYSTEM STUDIES 
AND REHABILITATION DESIGN 
TO ELIMINATE SANITARY 
SEWER OVERFLOWS
Hartford, Connecticut

Arcadis has been overseeing SSES studies, planning, and design services 
under an on-call contract with The Metropolitan District to eliminate sanitary 
sewer overflows (SSOs) in the Hartford metropolitan area. This work covers 
three municipalities located in the Windsor Interceptor basin (74 miles of 
sewer) and Rocky Hill Water Pollution Control Facility basin (148 miles of sewer 
serving the Towns of Rocky Hill and Wethersfield). Major SSOs historically have 
occurred at four locations in the two basins. The sanitary sewers in both basins 
were constructed more than 50 years ago.

The United States Environmental Protection Agency (USEPA) and 
the State of Connecticut issued a Consent Decree that requires a 
multi-year compliance program for the two basins. Arcadis provided 
a variety of compliance-related services valued at $3.6 million, 
which included:

• Flow metering for eight weeks at 46 locations 

• Flow isolation testing of 550,000 linear feet (lf) of sewers 

• Closed-circuit television inspection of 307,000 lf of sewers 

• Inspection of 3,200 manholes 

• Smoke testing of 657,000 lf of sewers 

• Performance of 1,500 dye tests 

• Development of a hydraulic model of the Rocky Hill Water Pollution 
Control Facility sewershed to determine capacity deficiencies. 

We also performed approximately 10,000 building inspections 
for sump pumps and illicit connections to identify potential I/I 
sources in these flood-prone areas. Field investigations revealed 
numerous private inflow sources that were contributing to SSOs, 
and the district plans to implement a source removal program. 
Recommendations included private source disconnection, cured-
in-place lining of sewers, manhole rehabilitation, installation of new 
watertight manhole frames and covers, and other miscellaneous work. 
Arcadis completed final contract documents for implementing the 
recommendations from the first phases of our inspection program, 
including the recently constructed Goff Brook Trunk Sewer - South 
Branch replacement and rehabilitation.

The SSES work builds on Arcadis’ designs of sewer rehabilitation 
projects prior to issuance of the Consent Decree and supported the 
design of additional sewer rehabilitation projects to meet the Consent 
Decree requirements by 2013. We utilized the results of the SSES 
studies to prepare designs and contract documents for cured-in-place 
pipe (CIPP) lining of sewers in the two basins. 

CLIENT 
The Metropolitan District

CONTACT
Alan Pelletier
Project Manager
(860) 278-7850

PROJECT DURATION
2006 - 2012

RELEVANT 
FEATURES
• SSES Studies
• Flow Metering
• CCTV Inspection
• Development of 

Hydraulic Model

BUDGET / 
SCHEDULE
Project was completed on 

budget and on schedule
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BRANDYWINE HUNDRED 
SEWER REHABILITATION 
AND CAPACITY ASSURANCE 
PROGRAM
New Castle County, Delaware

New Castle County owns and operates approximately 1,600 miles 
of gravity sewer and interceptors with the Brandywine Hundred 
portion of the system including four sewersheds and over 420 miles 
of sewer located in the County’s most densely populated areas and 
containing some of the oldest and most problematic sewers in the 
County’s inventory. This system also contains several structured sanitary 
sewer overflow structures that discharge excessive storm flows into 
the Delaware River and its tributaries. There was also a history of 
documented sanitary sewer overflows within upstream portions of the 
system.  

Arcadis has provided program management, consulting, and engineering 
services since 2002 to assist in identifying, prioritizing, designing, 
constructing, and implementing cost-effective solutions to the I&I 
driven overflow and capacity problems in the Brandywine Hundred 
system. As part of the program Arcadis installed flow meters at 42 
locations. The collected flow data was used to support a long-term 
modeling study for the Brandywine Hundred Sewer Rehabilitation 
and Capacity Assurance Program and to select and prioritize SSES 
investigations and subsequent pipe assessment and rehabilitation. By 
analyzing the flow data Arcadis determined the type and extent of I&I 
contributions in each subbasin. The subbasins were then prioritized for 
further investigation based on peak and sustained flow increases and 
the appropriate investigation methods were selected for each subbasin 
based on the measured I&I characteristics and qualitative interpretation 
of storm hydrographs. These efforts have ultimately led to a series of 
neighborhood sewer rehabilitation projects to reduce infiltration and wet 
weather overflows using such technologies as: pipe joint grouting, service 
connection grouting, cured-in-place lining of mains, cured-in-place lining 
of service laterals, and manhole repairs including chimney seals and 
reinforced cementitious lining. While most of this work is complete some 
rehabilitation projects are still in design or construction.

Most recently, Arcadis installed 65 meters and 7 rain gauges for a 
6-month study to support a model recalibration that would determine 
the overall effectiveness of the I&I reduction program across the 
Brandywine Hundred sewershed. Although not all rehabilitation work was 
completed the results of the model recalibration demonstrated a 98% 
reduction of the overflow volume at the structured overflows along 
the river, 67% reduction in manhole overflow volume across the 
upstream system, and overall 77% reduction of overflow volume. 
An innovative approach to evaluating effectiveness of the individual 
rehabilitation projects using a control basin methodology also 
demonstrated a range of I&I volume reduction from 32% to 97%.

CLIENT 
New Castle County

CONTACT
Rob Roff
Sewer Operations 

Manager
302-395-5868

PROJECT DURATION
2002 - Ongoing

I/I FLOW REMOVED
To be determined

RELEVANT 
FEATURES
• Pipe Inspection and 

Assessment
• Pipe Replacement, 

Rehabilitation and 
Realignment Design

• Easement & Permit 
Acquisition

• Bidding Support
• Design Services During 

Construction
• Construction Oversight 
• Protection
• Structural

BUDGET / 
SCHEDULE
Project is on budget and on 

schedule
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ANNUAL COLLECTION 
SYSTEM AND PUMP STATION 
INVESTIGATIONS AND 
REHABILITATION FOR I/I REMOVAL
Stoneham, Massachusetts

Sewer System Investigations and I/I Rehabilitation. To address 
crumbling infrastructure issues, the Town of Stoneham retained Arcadis 
to assist in an infrastructure maintenance and rehabilitation program. As 
part of the program, Arcadis inspected and analyzed approximately 
134,000 lf of 6-in to 15-in sewer lines. The program included the in-line 
CCTV and manhole inspection of approximately 25 miles of the Town’s 
collection system in five subareas of the oldest sections and known 
problem areas in the system.  Investigations also included smoke testing, 
dye water testing and installation of back-flow preventers on low-lying, 
flood-prone homes.

The majority of Stoneham’s collection system consists of asbestos 
cement pipe, vitrified clay pipe, and brick manholes. As such, the system 
is prone to severe I/I, particularly during storm events and the high 
groundwater season. This program successfully addressed these issues 
and significantly reduced the amount of I/I entering the Town’s collection 
system.

Rehabilitation Construction and Inflow Removal with Backflow 
Preventers. Arcadis developed detailed construction specifications for 
five phases of sewer system rehabilitation and provided bidding services, 
construction services and resident inspection. Work included both open 
cut and trenchless pipeline rehabilitation or replacement, and manhole 
rehabilitation. Sources of inflow were also removed by the installation of 
backflow preventers on low-lying private services. 

CLIENT 
Town of Stoneham

CONTACT
Bob Radigan
Water and Sewer Foreman
(781) 507-2577

PROJECT DURATION
1998 - Ongoing

I/I FLOW REMOVED
1.1 MGD

RELEVANT 
FEATURES
• Sewer System 

Investigation 
• I/I Rehabilitation

BUDGET / 
SCHEDULE
Project is on budget and 

ahead of schedule

Arcadis has been providing annual 
assistance to the Stoneham DPW 
since the late 1990’s. As a result of the 
collection system evaluations and I/I 
removal rehabilitation projects, the Town 
has reduced its I/I and the associated 
costs paid to the Massachusetts Water 
Resources Authority (MWRA). The entire 
program has been funded through seven 
phase of I/I Reduction Grants provided by 
the MWRA. 
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BEACON STREET 
INTERCEPTOR SERVICE AREA, 
I/I INVESTIGATIONS AND SEWER 
SYSTEM REHABILITATION
Norwalk, Connecticut

Arcadis evaluated over 6 miles of interceptor and collector 
sewers for the WPCA, including comprehensive manhole inspections, 
smoke and dye testing and evaluation of pipeline CCTV videos. From 
our condition assessment, we designed an I/I removal sewer system 
rehabilitation construction project for the Beacon Street Interceptor 
Service Area. 

Construction includes cured-in-place lining of 20,000 LF of 
8-inch through 18-inch diameter pipe; spot repair liners; open-cut 
excavation repairs; and comprehensive manhole rehabilitation. 
Arcadis is currently providing complete construction phase engineering 
services, including full-time resident engineering.

Some of the challenges on the project included significant bypass 
pumping set-ups through public streets, City parks and athletic fields and 
easements. Close coordination amongst the WPCA, the residents and 
Norwalk’s resident engineer and public works departments was facilitated 
by Arcadis’ on-site resident engineers. Several sewer system defects 
discovered  during construction required quick decisions, extra-work 
order negotiations and emergency construction repairs. Construction is 
scheduled for completion in June 2015.

Recent Past Projects
Hydraulic Modeling and Scenario Analysis. Arcadis worked with the 
City to select a hydraulic software package for future use in modeling 
various scenarios for the sanitary system to anticipate capacity-related 
remedial measures, and develop a detailed understanding of how 
the sewer system responds to wet-weather events. We created and 
calibrated the hydraulic model using the newly created GIS sewer layer 
data and information gathered during fl ow-monitoring activities. We also 
trained City personnel in the use of GIS data as well as the hydraulic and 
financial models.

Seaview and Cove Avenue Interceptor Rehabilitation. The 
interceptor consists of approximately 4,700 LF of pipe up to 
30-inches in diameter, and 17 manholes or chambers between 
Fifth Street and Moore Place. Rehabilitation consisted of cured-in-
place lining of sewers, cementitious and epoxy lining of manholes, and 
installation of watertight manhole covers on manholes or chambers below 
the 100-year flood elevation.

Norwalk River Interceptor Rehabilitation. The Norwalk River 
Interceptor was built in the same era as the Seaview and Cove Ave 

CLIENT 
City of Norwalk

CONTACT
Lisa Burns, PE
Operations Manager
(203) 854-7797

PROJECT DURATION
2012 - 2016

RELEVANT 
FEATURES
• I/I Investigations
• Sewer Rehabilitation

BUDGET / 
SCHEDULE
Project is on budget and 

completed on time
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Interceptor and exhibited many of the same signs of deterioration. 
This interceptor is also located along Norwalk Harbor and the Norwalk 
River, and therefore, subject to high infiltration. Construction of the 
rehabilitation of over 5,600 lf of 48-in pipe and associated manholes 
was completed in 2009. Along with severe hydrogen sulfide corrosion, 
a collapsed area of the interceptor was found underneath an industrial 
building. To repair this collapse, the contractor hired a pipe jacking 
company to jack a 42-in sleeve through the collapse prior to lining.

Arcadis is currently overseeing 
the construction of the Beacon 
Street Interceptor Service Area 
Sewer System Rehabilitation 
contract.  We are working closely 
with the WPCA, the contractors, 
residents and various City 
departments to facilitate 
a smooth and successful 
completion to this highly visible 
project.

PROJECT DESCRIPTION - Beacon Street Interceptor Service Area, I/I Investigations and Sewer System 
Rehabilitation
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CONTINUOUS FLOW 
MONITORING PROGRAMS
Portland, Maine

Phase 1 (November 2013-January 2015)
The Portland Public Works hired Flow Assessment Services in November 
of 2013 to install twenty six (26) area velocity flow meters for a 
period of 52 weeks. The sites were setup using wireless technology so 
officials could monitor the sites in real-time.

Phase 2 (January 2015-October 2016)
In January 2015 Portland Public Works started working with an 
Engineering firm to do a study for a storage conduit on Back Cove. The 
study started with 15 sites and morphed to include 24 sites as 9 
were added after a brutal winter in May 2015. These sites remained in 
place through October 2016.

Phase 3 (October 2016-ongoing)
In October 2016 the City of Portland contacted Flow Assessment 
Services to remove several sites and reinstall the meters in different 
locations throughout the city. This resulted in monitoring at 16 new 
locations as well as continuing the metering at several of the original 
sites. This new phase of the project has been extended

CLIENT 
Portland Public Works

CONTACT
Bradley A. Roland, PE
Project Manager
Portland Public Works
(207) 874-8840
Brad@portlandmaine.
gov

PROJECT DURATION
2013 - Ongoing

RELEVANT FEATURE
• Flow Meter Installation
• Data Analysis
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LONG TERM CSO MONITORING
Portland, Maine

The Portland Water District hired Flow Assessment Services in 2009 
to install 11 flow meters to monitor their CSO sites in the City of 
Portland. The sites were also setup to be wireless so the District could 
monitor the sites in real-time. In some cases, weirs were modified and 
additional level sensors were also installed.

In 2010 the District again hired Flow Assessment to install another 10 
of these systems. Currently Flow Assessment maintains 21 sites 
providing monthly reports and maintenance to the meters as 
necessary.

CLIENT 
Portland Water District

CONTACT
Charlene Poulin, 
Project Manager 
Portland Water District
(207) 774-5961 Ext. 3105
CPoulin@pwd.org

PROJECT DURATION
2009 - Ongoing

RELEVANT FEATURE
• Flow Meter Installation
• Data Analysis
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SECTION 2. EXPERIENCE AND 
AVAILABILITY OF PROPOSED 
STAFF, INCLUDING PROJECT 
LEADERSHIP 

Introduction to the Arcadis Team
Arcadis is an international engineering firm specializing 
in the fields of infrastructure, environment, water and 
buildings. For more than 125 years, Arcadis has been 
designing the human habitat and setting industry 
standards with patented technologies and published 
works.

We have prepared hundreds of sewer designs for 
communities nationwide in a wide variety of terrain, and 
we have provided evaluation, design and construction 
phase services for new and rehabilitated trunk sewers, 
force mains, interceptors, laterals and branches, 
manholes, and pump stations. We have designed 
sanitary sewer interceptors ranging in length from a 
few hundred feet to more than 40 miles and sizes up 
to 150 inches in diameter for communities ranging in 
population from 3,000 to millions. 

Our core project management team, located in 
Wakefield, MA, including Principal-in-Charge, 
Jennifer Lachmayr, Project Manager, Scott Haynes 
and Project Engineer, Amy Anderson have a 
deep understanding of the work to evaluate 
the Infiltration and Inflow Program of the City’s 
Sanitary Sewer System and a proven track record 
for successfully removing I/I for many New 
England clients.. They are supported by the team 
members outlined in this section and in addition have 
800 engineers and scientists located throughout New 
England and New York to assist. In addition, based on 
our experience with these types of sewer studies, we 
realize that needs for other services may arise during 
the course of a project. As a full service firm, Arcadis 
can provide a wide variety of requested services in-
house. 

We provided five phases of sewer rehabilitation 
support and CMOM program execution for the 
Town of Stoneham, MA. 

Team members involved: Scott Haynes, Amy 
Anderson, Stephen Perry, Sean Mitchell

We are currently in the design phase of 
work for MWRA’s Reading Extension Sewer 
Rehabilitation Project.

Team members involved: Scott Haynes, 
Jennifer Lachmayr, Paul Batman, Stephen 
Perry, Sean Mitchell

As a result of an eight-week flow metering 
program, we recommended rehabilitation 
of approximately 12,000 LF of sewer line 
for the Greater New Haven Water Pollution 
Control Authority.

Team members involved: Scott Haynes, 
Sean Mitchell

OUR PROJECT TEAM HAS WORKED ON NUMEROUS 
PROJECTS WITH SIMILAR URBAN SETTINGS AS 
THE CITY’S I/I PROGRAM.  WE HAVE A LONG AND 

ESTABLISHED LOCAL PRESENCE IN NEW ENGLAND THAT WILL 
HELP FACILITATE COMMUNICATION AND COORDINATION WITH 
LOCAL CONTRACTORS AND REGULATORS. 

“The Arcadis team demonstrated great creativity in 
developing new approaches to solving these I&I and 
operational problems, including working out how to fix leaking 
laterals under private property. The level of innovation and 
perseverance needed to work with thousands of individual 
home owners cannot be understated. This was achievable 

only through the use of new technologies that minimized the social and economic 
impacts of the works. The comprehensive rehabilitation of entire asset networks, 
including the public and private laterals, has been integral in achieving our goals 
of eliminating overflows and basement backups. These improvements have 
contributed to the significant reduction in sewer overflows we experience, a 
marked reduction in basement backups, and a reduction in O&M requirements for 
our operations department.” - Rob Roff, Sewer Operations Manager
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Scott Haynes, PE, BCEE, Project Manager l l l l l l
Jennifer Lachmayr, PE, BCEE, PIC l l l l l l
Amy Anderson, Project Engineer l l l l l l
Paul Batman, PE, Design Quality Leader l l l l l l

Christopher Ranck, Hydraulics l l l l l l
Christopher Heltzel, GIS / Data Gap Analysis l l
Stephen Perry, Resident Engineer l l l l l l
Sean Mitchell, Field Support l l l l l l

Summary of Key Personnel Sewer Pipeline Experience / Capabilities



2-2www.arcadis.com

CITY OF PORTLAND: INFILTRATION / INFLOW PROGRAM OF THE SANITARY SEWER SYSTEM
2. Experience and Availability of Proposed Staff, including Project Leadership Arcadis. Improving the quality of life.

Meet the Arcadis Team Members
In assembling our team, we carefully studied the technical and administrative requirements of the project and selected 
individuals who possess the right mix of management and technical experience on similar projects.

Jennifer Lachmayr, PE, BCEE, Principal-in-Charge

Current Commitment / Availability:  Ms. Lachmayr currently serves as the Project Director on MWRA’s Remote Headworks 
Upgrades Design and HVAC Building Automation and HVAC Unit Replacement, and Reading Extension Sewer and Metropolitan 
Sewer Rehabilitation Contracts, Prison Point CSO Facilities Upgrade and Town of Ayer I/I Program. We currently anticipate that 
Ms. Lachmayr will be able to commit between 10% to 20% of her time to the City’s Infiltration and Inflow Program of the Sanitary 
Sewer System.

Ms. Lachmayr is a Principal at Arcadis and resides in our Wakefield, MA office. She has extensive experience managing and 
conducting large, multi-phased water, wastewater and stormwater projects. Ms. Lachmayr understands the scope of services 

for this type of project and will ensure that necessary resources are available to the City and that quality work products are 
prepared and delivered. Ms. Lachmayr is a registered engineer in Maine with 30 years of utility system evaluation and rehabilitation 
experience. 

Scott Haynes, PE, BCEE, Project Manager

 Mr. Haynes brings to the City over 27 years of experience in planning, design, and construction engineering for 
collection system projects in New England. His experience includes collection system and pump station condition 

assessment and rehabilitation design, I/I analyses, O&M procedures, combined and separate sewer system evaluations, 
sanitary sewer overflow evaluations, sewer system rehabilitation/replacement projects, and wastewater treatment facility 
upgrade and expansion projects. With his numerous sewer assessment and rehabilitation projects in New England, proven 
capability to successfully communicate with our clients and established relationship with local pipeline contractors and 
regulatory agencies, Mr. Haynes will lead our team to meet the City’s key project objectives and provide superior project 
deliverables. Currently he serves as the Project Manager for several citywide I/I projects in New England communities 
including the Greater New Haven WPCA, Franklin, Wilmington, Ayer and Stoneham, Massachusetts.  
Current Commitment / Availability: Mr. Haynes is currently working as project manager and design quality leader for 
several collection system rehabilitation projects throughout New England. Some of his current commitments will be winding 
down and he will be available to begin this assignment in December 2016. We currently anticipate that Mr. Haynes will be 
able to commit between 25% to 35% of his time to the City’s Infiltration and Inflow Program.

Current Commitment / Availability: Ms. Anderson currently serves as the project engineer on the MWRA’s Chelsea Creek
Headworks Upgrade project, a 60 million construction cost project to automate and upgrade all processes of the headworks. She also 
assists with several sanitary sewer projects throughout New England.  Ms. Anderson has  30% availability for this project.

Amy Anderson,  Project Engineer
Ms. Anderson is a Project Manager specializing in flow metering analysis, SSES programs, SSO elimination 
programs and I/I reduction program analyses.  She has a vast knowledge and experience with analyzing flow data 

and SSES findings and developing recommendation for long-term I/I identification and removal programs.  She also 
has experience with awareness regarding illicit connections to the sanitary sewer system, hydraulic capacity assessments, 

SSO evaluations, sanitary sewer rehabilitation projects and GIS mapping.  Ms. Anderson manages large teams of staff and 
subcontractors to deliver and present high quality I/I-SSES studies to our clients.
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Current Commitment / Availability: Mr. Batman is currently working on the WSSC Consent Decree Sewer Rehabilitation 
Program, as well as Wilmington Delaware wastewater conveyance on-call, DC Water Sewer Program support, and providing 
general technical support to various buried infrastructure projects in the Northeast and Mid-Atlantic. Mr. Batman will commit 
between 5% to 10% of his time to this project.

Paul Batman, PE, QA/QC

Mr. Batman is Arcadis’ Water Division Technology Knowledge and Innovation leader for Buried Infrastructure. He is aware 
of all sewer rehabilitation projects (including CIPP) within Arcadis and will bring that expertise to this project. Mr. Batman 

has supported the assessment and rehabilitation of large diameter sewers constructed of a wide range of materials in the 
Philadelphia, Washington DC, Baltimore and Cincinnati metropolitan areas and served as the design lead responsible for construction 
documents requiring detailed access, traffic control, and bypass pumping plans as well as plans for protection of environmentally and 
culturally sensitive areas. As Design Quality Leader, Mr. Batman will provide technical support to the project team. He also maintains 
the Arcadis database on rehabilitation construction costs and will assist with LCAA and cost estimates for the project work.

Christopher Ranck, PE, BCEE, D.WRE, ENV SP, Hydraulics

Mr. Ranck specializes in hydraulics and watersheds, including planning, modeling and design for wastewater, water 
and stormwater projects. He has particular expertise in hydraulic and water quality modeling, value engineering, 

combined sewer overflow (CSO) regulatory compliance and Long-Term Control Plan (LTCP) development, 
green infrastructure master planning, total maximum daily load (TMDL) development, pipeline condition assessment, and 
preliminary design. Mr. Ranck has performed advanced water treatment (AWT) hydraulic evaluation and design, CSO/AWT 
value engineering, drainage design, and polychlorinated biphenyl (PCB) remediation. He has also developed several data 
management methods for linking hydraulic and water quality models to geographic information systems (GIS). 

Current Commitment / Availability:  Mr. Ranck is currently working on the following projects - Citizens Energy Group Model 
Expansion, Citizens Energy Group CSO Regulatory On-Call, Citizens Energy Group Hydraulics On-Call, Citizens Westfield I/I 
Evaluations, Los Angeles Dynamic Design Storm, Fort Wayne CSO Post-Construction Monitoring and Columbus, OH Mohler 
Street Interceptor. Mr. Ranck can commit 10% - 20% of his time to this project.

Current Commitment / Availability: Mr. Perry is currently involved with the MWRA Deer Island Treatment Plant HVAC
Upgrades project 50% of the time and will begin work on two other projects in the near future; Town of Wilmington, MA I/I Analysis 
project and Trumbull, CT Beardsley Wastewater Pump Station Upgrades project; each are anticipated to involve 10%-15% of his 
time. Mr. Perry can commit 30 - 50% of his time to this project.

Stephen Perry, ENV SP, Resident Engineer

Mr. Perry is a Project Manager who serves on a variety of projects ranging from buried infrastructure condition 
assessment and rehabilitation oversight to wastewater treatment plant upgrade and improvements. He has 

extensive design coordination and field supervision experience, and is highly skilled in implementing contract 
administration. He possesses the project management skills necessary to oversee projects through completion, while 
ensuring conformance with all contract documents. 
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Sean Mitchell, Field Support

Mr. Mitchell has broad experience in engineering consulting with a strong focus on sanitary sewer collection 
systems.  He has worked on projects in the study, design and construction phase, participating in field work, 

evaluating data, as well as the design and bidding phases for projects in Massachusetts and Connecticut.  He is 
familiar with the permitting process associated with working in roadway and easement and permitting issues that may arise 
when evaluating design options.
Current Commitment / Availability:  Mr. Mitchell is currently working on multiple I/I removal projects for Greater New Haven 
WPCA, the Reading Extension Sewer Rehabilitation Design for MWRA and study and design phase I/I removal projects for the 
Town of Stoneham DPW.  Mr. Mitchell can commit up to 50% of his time to this project.

Christopher Heltzel, GIS / Data Gap Analysis

Current Commitment / Availability: Mr. Heltzel  is currently working on the following projects - Metropolitan Sewer District of 
Great Cincinnati Asset Management System Implementation, City of Houston Swepp Infrastructure Design Improvements, Jersey 
City Municipal Utilities Authority CSO Permit Compliance, as well as a few asset management plan projects.  Mr. Heltzel will 
commit up to 25% of his time to this project.

Mr. Heltzel specializes in information management and application development related to asset management. He has 
extensive experience in managing IT projects, including implementations of geographic information systems, computer-

aided design software, hydraulic modeling, computer maintenance management systems, financial information systems, 
and condition assessment software. 

Edward Kowalski, PE, PMP, SCADA

Mr. Kowalski has over 16 years of experience in the planning, design, and specification of instrumentation & 
process control systems for water and wastewater treatment facilities.  He has extensive experience in WWTP 

unit process controls, hardware and software selection, automation system configuration, checkout and startup, 
as well as management of project procurement and delivery for all facets of Supervisory Control and Data Acquisition 
(SCADA) systems. 
Current Commitment / Availability:  Mr. Kowalski is working on a SCADA Upgrade Project at 20mgd Plant, a water 
distribution system design project, a centrifuge project design, high performance HMI specification for a client as well as project 
and group management. Mr. Kowalski can commit up to 25% of his time to this project.

Eric Cathcart, Field Support

Current Commitment / Availability: Mr. Cathcart is currently working on a receptor evaluation, a vapor intrusion assessment 
report, two eco risk assessment updates, and other smaller vapor intrusion related tasks. Mr. Cathcart can commit up to 30% of his 
time to this project.

Eric Cathcart was hired by Arcadis in February, 2014 as a Risk Assessment Intern in the Portland, ME office. 
He currently works full time as a Risk Assessment Scientist. Mr. Eric Cathcart’s environmental experience 

has been focused on site assessments. Projects experience have included environmental due diligence 
assessments, human and ecological risk assessments, and environmental permitting. Mr. Cathcart’s experience with 
environmental site assessments has been focused in the state of Maine, with other project experience in states including 
but not limited to New Jersey, California, New York, Missouri, Texas, Washington, Massachusetts, New Hampshire, 
Connecticut and Georgia.
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Fernando Pasquel, CPM, Green Infrastructure

Mr. Pasquel is a water resources manager with 30 years of experience in developing and implementing 
stormwater management programs that involve monitoring, modeling; policy analysis; establishing funding 

alternatives; permitting; and designing drainage systems, flood control structures, stormwater management 
controls and green infrastructure assets. He assisted several municipalities and agencies including New York City 
Department of Environmental Protection; Washington DC; and Fairfax, Chesterfield, and Henrico Counties and City 
of Alexandria, VA with implementation of stormwater masterplans, designing of BMPs and green infrastructure, and 
development of program effectiveness indicators and alternative monitoring programs.
Current Commitment / Availability:  Mr. Pasquel is working on NYC, Green Infrastructure Research & Development Program; 
Chesterfield County, Watershed Management, Stormwater Compliance; Williamsport, PA, Stormwater Utility; and Beatty 
Development Corporation/Honeywell, Stormwater Infiltration Study. Mr. Pasquel can commit up to 25% of his time to this 
project.
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SECTION 3. PROJECT 
APPROACH AND SCOPE

Project Background and 
Understanding
On September 29, 2012, the EPA issued an Order 
for Compliance and Complaint, including a proposed 
civil penalty, for sanitary sewer overflows (SSOs) 
from non-permitted portions of the City of Portland’s 
collection system.  In accordance with that Order, the 
City completed a “Capacity, Management, Operation 
and Maintenance (CMOM) and Corrective Action Plan” 
Report in November of 2013.  The recommendations 
of the CMOM Report included an Infiltration/Inflow (I/I) 
Removal and Monitoring Program, as well as making 
improvements to the City’s collection system GIS by 
supplementing and correcting data gaps.  This I/I 
Program will address those recommendations and set 
the course for I/I mitigation and the City of Portland’s 
continuing efforts to abate SSOs from the sanitary 
collection system.

Portland’s collection system consists of 240 miles of 
separated and combined sewers and 9 Pump Stations.  
For the collection system, the CMOM study evaluated 
the City’s infrastructure primarily by modeling asset 
conditions and using “risk-based” analysis to identify and 
prioritize renewal needs.  Of the 6,977 pipe segments 
analyzed, 95% were determined low priority for 
placement, and only 1% were found to be high priority for 
renewal. However, for your I/I Program, prioritizing 
assets for I/I investigations and rehabilitation needs 
based on the likelihood and consequence of failure 
(risk-based analysis), does not necessarily target or 
address infiltration and inflow mitigation. As such, 
the City plans to conduct a well-structured I/I Program, 
monitoring flows within the collection system, locating 
and quantifying I/I, prioritizing I/I removal needs, and 
implementing cost-effective, high priority I/I removal 
projects.

Work in Progress
The City has begun to lay the foundation for the I/I 
Program by completing the CMOM, identifying data 
gaps, updating the hydraulic model, monitoring flows 
in select locations and inspecting portions of the sewer 
system using closed circuit television (CCTV) inspection.  

Since 2013, the City has monitored flows within the 
collection system, utilizing approximately 25 meter sites.  
While most of the sites are within the combined sewer 

system, the data obtained can still be used to identify, 
quantify and target I/I for removal, either within the 
tributary meter area itself, or within adjacent, upstream 
or downstream areas.  It is also helpful that some of the 
meter sites are currently being relocated, thus providing 
additional data points throughout the system which 
can be evaluated and utilized for the I/I Program.  As 
part of this program, existing data can be used to help 
make decisions about where to place meters within the 
separated sewer system.

In addition, the City has cleaned and CCTV’d 
approximately 6% of the collection system annually 
for the past 3+ years, using both in-house resources 
and reputable subcontractors.  If warranted, these 
inspections could be used to locate, quantify and target 
I/I for removal.  On the other hand, if minimal or no I/I 
has been identified in certain pipelines, the information 
can be used to eliminate areas from the I/I Program, or 
make them a lower priority.

Arcadis proposes to review the existing CCTV inspection 
findings to evaluate the quantity of I/I and target I/I 
removal rehabilitation. Our team includes staff who are 
certified by the Pipeline Assessment and Certification 
Program (PACP), as provided by the National 
Association of Sewer Service Companies (NASSCO).   

Scope of Work Outline
The following narrative outlines our proposed Scope 
of Work for the City of Portland I/I Program, structured 
in accordance with the Phases and Tasks indicated in 
the RFP.  Based on our wide-ranging I/I experience, we 
have also added proposed scope enhancements and 
innovative approaches to completing the I/I Program.  
On our numerous, annual I/I Program Management 
projects, we have assisted utilities with developing 
tailored strategies based on their specific needs and 
priorities.  This doesn’t always follow or include all the 
traditional Infiltration/Inflow and Sanitary Sewer System 
Evaluation Survey (SSES) tasks, but rather focuses I/I 
investigations and identification where it is more likely 
that the utility will have the follow-on resources and other 
support necessary to remove the extraneous flows.  

As shown within the other sections of this 
proposal, the Arcadis Team includes Flow 
Assessment Services and Ted Berry Company, 
subcontractors which have been working for the 
City of Portland on the collection system work 
discussed above.



3-2www.arcadis.com

CITY OF PORTLAND: INFILTRATION / INFLOW PROGRAM OF THE SANITARY SEWER SYSTEM
3. Project Outline Arcadis. Improving the quality of life.

That way, valuable resources are not spent on looking 
for and quantifying I/I sources that the City will not be 
able to remove due to financial, community or political 
hindrances. 

PHASE 1: INVESTIGATION 
OF INFLITRATION / INFLOW 
SOURCES

Task 1: Data Gathering and Gap 
Analysis 
Per the RFP, Task 1 will include the following 
items.  Below the bullet list, we have expanded on 
our Approach, proposing specific, cost-effective 
enhancements to the prescribed tasks.

• Meet with City to identify program goals and develop 
a detailed Scope for the I/I Program

• Review past reports and studies, SCADA information, 
GIS files, collection system record drawings 

• Perform a gap analysis of existing GIS
• Review available flow and rainfall data 
• Assess previously completed metering and hydraulic 

modeling 
• Prepare a background of GAP Analysis Report

For the gap analysis, Arcadis will use our in-house 
developed Data ProfilerTM software to analyze your 
collection system GIS for completeness and consistency.  
Arcadis uses the Data Profiler to identify data gaps, 
relationships between database tables and views, and 
to compare different versions of data.  The Data Profiler 
has a simple interface that allows the user to: 

 - Select the source database (the City’s Sewer GIS)
 - Select which assets or attributes within the GIS you 

want to analyze
 - Create the output results database

Utilizing Data Profiler can benefit your I/I Program by:

• Reducing costs by eliminating the need to manually 
search GIS databases for data gaps

• Quickly identifying data gaps, such as missing pipes 
or disconnected assets

• Improving data quality to provide the City with a more 
accurate and cost effective I/I Program

 Data gaps are quantified and can then be prioritized so 
the most effective and coordinated process can be used 
to determine and apply corrections.

At the end of this section, we have included a single 
page information sheet describing Data ProfilerTM, 
which includes typical output and screen shots from its 
application.

Task 2: Flow Monitoring Program
Task 2 will include the following RFP items. Below we 
include details and specific proposed enhancements.  

• Review recommended metering sites from the 
CMOM Report

• Identify other sites where it would be strategic to 
obtain data 

• Field verify sites and install metering equipment 
• Implement the selected flow monitoring strategy, 

including collection of flow and rain data
• Identify sources and quantify I/I
• Prepare a Summary Flow Monitoring Report

We recommend that the city start with a targeted, 
8-week flow monitoring program conducted during the 
high groundwater season (beginning Spring 2017). 
Depending on your budget and priorities, this can be 
done system-wide or in a phased fashion, concentrating 
first on the area’s most likely to exhibit high infiltration 
and inflow.  Prioritization of meter locations should 
consider several sources of information and data, 
including: 

 - Recent and on-going flow monitoring and CCTV data
 - Historic and recently discovered problem areas, where 

back-ups, surcharging, and overflows have occurred  
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 - Areas which may not have known back-ups and 
overflows, but are tributary to areas which have had 
such problems

 - Areas where the hydraulic model indicates potential I/I 
related capacity issues, such as those related to wet 
weather events or high groundwater periods 

 - Areas near water bodies
 - The oldest and most densely populated areas of the 

collection system

Tidal Impacts   
A considerable portion of Portland’s collection system 
is in close proximity to tidally influenced water bodies, 
including Back Cove, Capisic Brook, Portland Harbor 
and the Fore River.  I/I from tidal influences could result 
from leaking pipes allowing groundwater to enter the 
system, or from tidal waters entering manholes covers 
which are not watertight.  This influence might be seen 
during normal high tides (twice daily), or just during 
extreme high tides.  During a full moon, an extreme high 
and low tide are present.  Tidal impacts on sanitary and 
combined sewer flows can be evaluated by looking at 
collection system flow fluctuations with groundwater 
and tidal data, particularly during extreme high tides.  In 
certain locations, we can also assess the use of salinity 
gauges during extreme high tides in evaluating tidal 
impacts. 

Analyzing Flow Data and Estimating I/I
Time Series Analyzer (TSA) is a specialized data 
management program developed by Arcadis, which is 
capable of storing and managing extensive amounts 
of flow and rainfall data.  TSA will be used to quickly 
and cost-effectively evaluate all flow data and calculate 
average daily flows, peak flows and infiltration and inflow 
from each of the tributary meter areas.  Wet weather and 
dry weather flow patterns will be established, and peak, 
minimum and average flow rates will be calculated for 
each flow component.  Daily and annual flow rates and 
volumes will be calculated.

With flow and rain data imported into TSA, the program 
calculates the average infiltration rate as 85% of the 
nighttime sanitary flow measured on dry days, from 
12:00 am to 6:00 am, throughout the entire metering 
period.  Only data for days that follow a minimum of 
72-hours without a rainfall event are considered “dry 
days” to avoid inclusion of indirect inflow and rainfall 
induced infiltration (RII) in the infiltration estimates.  The 
peak infiltration rate is defined as 85% of the nighttime 
sanitary flow measured on dry days during the high 
groundwater period.

Direct inflow is defined and calculated as the portion 
of inflow that occurs during the actual storm event, 
emanating from direct cross-connections to the sanitary 
system, such as catch basins, holes in manhole covers, 
driveway drains and roof leaders.  Delayed inflow is 
defined and calculated as the portion of inflow generated 
from indirect connections to the sanitary sewer system 
such as sump pumps, foundation drains, indirect sewer/
drain interconnections and rainfall-induced infiltration 
(storm water seeping into the ground and subsequently 
entering the sewer though manhole or pipeline defects).  
Indirect connections produce inflow after a significant 
time delay following the end of each storm event, 
whereas direct inflow sources have an immediate impact 
on the sewer system.  Total inflow encompasses both 
direct and delayed inflow. 

Output from Time Series Analyzer

Graphic representation of Inflow
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We will also characterize wet weather I/I by interpreting 
storm hydrograph signatures that often distinguish wet 
weather sources such as manhole inundation, roof leaders, 
area drains, storm drains, sump pumps, and rainfall-derived 
infiltration.

The analysis provided using TSA provides us with the 
information needed to rank tributary areas based on I/I 
severity to determine where SSES activities should be 
prioritized. 

PHASE 2: IDENTIFICATION OF 
MAJOR INFILTRATION/INFLOW 
SOURCES
Once the Phase 1 flow monitoring program is completed 
and I/I has been quantified for each meter area, the areas 
can be prioritized for appropriate additional investigations, 
such as manhole and pipeline inspections, night-time flow 
isolation and smoke testing, depending on whether the area 
exhibited high infiltration, high inflow, or both.

Task 3: Strategy for Further 
Investigation of Extraneous Flows
Task 3 will include the development and implementation of a 
targeted, Sewer System Evaluation Survey (SSES):

• Identification of gaps in flow data
• Development and implementation of a strategy for further 

investigations, such as CCTV inspections, manhole 
inspections and smoke testing, in areas which exhibited 
significant extraneous flows

• Identification, location and quantification of I/I by source, 
and total I/I identified over the course of the study

• Recommendations for a permanent flow monitoring 
program

• Summary I/I Analysis Report, with recommendations for 
I/I removal

Once a flow monitoring program identifies high infiltration 
and inflow areas, most wastewater utilities follow a 
prescribed process for identifying the specific sources of 

extraneous flows.  While most of these methods are well-
proven and would provide benefits to the City of Portland, 
there are certain aspects of prescribed programs that 
should be modified in light of your specific goals, priorities 
and financial commitments.

For high infiltration areas, the strategy would be to perform 
night-time flow isolation to more precisely pinpoint infiltration 
resources, which can then be investigated by CCTV 
inspections. This saves the cost of conducting CCTV in 
areas where you don’t anticipate finding infiltration. Arcadis 
would review the CCTV inspections completed by our 
subcontractor and provide evaluation and rehabilitation 
recommendations by our PACP certified staff.

Targeting the Right I/I Sources
As mentioned previously, Arcadis recommends that 
Portland focuses SSES investigations where it is more 
likely that the City will have the follow-on resources and 
other support necessary to eliminate the extraneous flows.  
That way, valuable resources are not spent on looking for 
and quantifying I/I sources that the City will not be able to 
remove due to financial, community or political hindrances.

Specifically, we often discuss with clients the likelihood 
of removing certain private sources of inflow, such as 
sump pumps, roof leaders and driveway drains.  In some 
instances, there is a readily available solution for redirecting 
these sources away from the sanitary sewer system, 
but that is not always the case.  In particular, permanent 
removal of sump pumps presents a difficult challenge to 
communities.  While some communities have had success 
offering amnesty programs or financial incentives to assist 
with the removal of sump pumps, most times the home 
owners and businesses do not have a viable alternative to 
discharge their sump pumps.  And forced removal programs 
can often result in replacement of sump pumps by home 
owners if an alternative solution is not implemented.

TSA will be applied by Arcadis to develop the flow 
analysis results necessary for characterizing the I/I 
severity from each of the monitored tributary areas.  
Base flow patterns, in conjunction with rain events 
and measured daily flow are used to quickly produce 
estimates of infiltration and inflow (I/I) providing 
efficiencies and cost savings to the City.
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Removal of other sources of private inflow can also be 
challenging from technical, financial and community relations 
standpoints.  Among other issues, communities struggle 
with forcing a financial burden on tax paying residents and 
businesses; and spending public dollars on private property 
modifications is often challenged by the community.  Given 
these challenges, the City should first determine the likelihood 
of removing private inflow sources before spending money 
on locating these sources through such means as building 
surveys and private source dye testing.  The money might 
better be spent on identification of infiltration and public inflow 
sources, where the removal of such sources is within better 
control of they City. 

Typically, the most cost-effective sources to target are 
sources such as severely leaking manholes (internal or 
surface / covers), directly connected stormwater assets 
(such as catch basins), and major sources of groundwater 
infiltration, particularly those which can be fixed by trenchless 
technologies, as further discussed under Task 4. 

PHASE 3: SCHEDULE OF 
TARGET INFILTRATION/INFLOW 
MITIGATION

Task 4: Wastewater Collection System 
Analysis and Action Plan
This Task will include the following scope, as further detailed 
below:

• Present strategies to reduce I/I to the collection system, as 
well as associated cost estimates

• Prioritize rehabilitation and replacement
• Assist the City with developing a 10-year capital plan
• Recommend a permanent flow monitoring strategy
• Comprehensive Infiltration and Inflow Study Report 

In developing an I/I mitigation Action Plan, we propose to 
work with the City to first establish short-term and long-term 
goals.  This approach typically involves identifying the “low 
hanging fruit”, or most efficient and cost-effective I/I removal 
opportunities: fix the problems that will remove the greatest 
amount of I/I for the amount of money invested.  Prioritizing 
rehabilitation needs would come directly out of the flow 
monitoring and SSES results, and phased sewer system 
rehabilitation projects can be developed in light of I/I removal 
quantities, available budgets and the criticality of individual 
rehabilitation needs.

As we do with numerous clients throughout New England 
and across the country, Arcadis works with communities to 
develop cost-effective rehabilitation contracts that can be 
implemented relatively quickly, and with little disruption to 
the community.  Most often, this means designing projects 
entirely or mostly comprised of “no dig”, or trenchless sewer 
rehabilitation technologies, such as cured-in-place pipe lining, 
internal sealing or lining of sewer lateral connections, and in-
situ manhole lining.  As detailed in Section 1 of this proposal, 
Arcadis has been managing such annual I/I removal programs 
for many clients.

Long Term Flow Monitoring
Establishing a long term flow monitoring program is a prudent 
strategy which would provide many benefits to the City, 
including:

• Comparison of pre- and post-rehabilitation flow data to 
track the effectiveness of I/I removal projects

• Compliance with the EPA Order and Corrective Action Plan
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• Updates for your hydraulic model
• Identification of new I/I issues which may arise as the 

collection system ages and other future changes impact 
the system

Infiltration and Inflow Study Report 
The I/I Study Report will summarize all data, information, 
evaluations and findings and recommendations.  The Report 
will include results from all three phases of the project, and will 
include an Executive Summary and recommendations for I/I 
removal and sewer system rehabilitation.

Results of the flow monitoring program and SSES activities 
will be summarized, and all data, logs, videos and other 
field-collected data will be provided.   Draft versions of the 
report outline and final report will be submitted for review and 
comment by the Portland DPW.  We will prepare and deliver 
paper and electronic copies and present the Final Report to 
the appropriate officials.

The Final Report will include:

• A summary of our review of existing data and past and 
ongoing related studies and projects

• A clear explanation of our methodology for developing the 
flow monitoring and SSES strategies

• Maps and plans showing the selected meter areas and 
meter locations

• A detailed explanation of how data was analyzed, verified, 
and utilized to calculate the various flow components

• A description of how we used the flow monitoring results to 
target follow-on SSES

• Cost estimates and a schedule for conducting cost-
effective Sewer System Rehabilitation Contracts and other 
I/I removal activities

Project Schedule 
This section presents our proposed schedule. The Schedule 
outlined below indicates completion of all Tasks well ahead 
of the 2019 deadlines indicated in the RFP.  Thus, the City 
will have the flexibility to Phase the I/I Program – both flow 
monitoring and SSES activities - to suit your priorities and 
reconcile project costs with your annual budget.  

We would first like to have a project kick-off meeting with the 
City’s key departments and staff to align project objectives 
and milestones.  Throughout the project, we will meet with the 
City to assure our direction is coordinated with your goals and 
budget, as well as regulatory requirements.  We anticipate the 
project will progress as follows:

• December 2016: Execute Contract for I/I Program
• January 2017 – March 2017: Data gathering and gap 

analysis
• March 2017 – April 2017: Flow monitoring program
• April 2017 – August 2017:  Analysis of flow metering, I/I 

source identification, prioritization for SSES activities
• August 2017 – April 2018: Conduct Phase 1 SSES 

activities in high priority I/I areas
• April 2018 – TBD: Implementation of long-term flow 

monitoring program
• May 2018 – August 2018: Evaluation of Phase 1 

SSES findings, collection system condition assessment, 
identification of I/I rehabilitation needs

• September 2018 – October 2018: Draft and Final 
Wastewater Collection System Analysis and Action 
Plan Report

The Wastewater Collection System Analysis and Action Plan 
Report will lay out the City of Portland’s prioritized, short-term 
and long-term I/I Rehabilitation Program.  

Based on the findings of the Phase 1 flow monitoring, I/I 
analysis and SSES activities, we anticipate that additional I/I 
identification and SSES activities will take place in successive 
years, concurrently with prioritized I/I Sewer System 
Rehabilitation construction.  This Phased approach will be 
determined based on the City’s budget and environmental 
compliance requirements.
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SECTION 4. TEAM STRUCTURE

PRINCIPAL-IN-CHARGE
Jennifer Lachmayr, PE, BCEE

PROJECT MANAGER
Scott Haynes, PE, BCEE

PROJECT ENGINEER
Amy Anderson

GIS / DATA GAP 
ANALYSIS

Chris Heltzel
RESIDENT ENGINEER
Stephen Perry, ENV SP

FIELD SUPPORT
Eric Cathcart
Sean Mitchell

QA/QC
Paul Batman, PE

HYDRAULICS
Chris Ranck, PE, BCEE, 

D.WRE, ENV SP 

SCADA
Edward Kowalski, PE, PMP

Federico Arango, PE
GREEN INFRASTRUCTURE

Fernando Pasquel
CSO ABATEMENT

Jerry Kleyman, 
PE, BCEE, ENV SP

I/I ANALYSIS
Jason Marrella

Dan Cooper

SUBCONSULTANTS

Organization Chart
We have a team of experienced personnel managing our speciality subcontractors who are familiar with the 
City’s collection system. This project will be staffed out of our Wakefield, MA office and supported by staff in 
our Portland, ME office. Provided below is our Project Organization Chart for this assignment. Resumes for 
project staff are provided at the end of this section.
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We have a team of seasoned personnel, including 
speciality subcontractor partners, who are familiar with 
the City’s sewer system. 

Management Approach

Interaction with City Staff
To us, Quality Client Service means taking extra steps 
to assure our technical services and products meet or 
exceed our client’s expectations. Some of the important 
principles we apply to our projects include:

• Carefully listening to be certain we understand your 
problem and needs relative to solving the problem.

• Confirming that we are proceeding according to plan 
through frequent contact.

• Early project planning/review by senior management 
for proper approach and assignment of project team 
members.

• Our project management team and approach have 
been specifically designed to:

• Stay continuously in contact with the Authority on 
developing strategies in order to address critical 
coordination functions and issues that are key to 
achieving the City’s objectives.

• Utilize veteran personnel who have first-hand 
engineering and operational experience with project 
requirements.

• Provide seasonal management personnel with 
experience working on similar infrastructure 
assignments to provide seamless continuity and 
guidance from start to finish.

• Achieve the all-important managerial balance 
between the often competing objectives and 
demands of Quality vs. Budget vs. Schedule.

Project Manager, Scott Haynes will lead overall 
project administration and execution. He will be 
continuously involved with and responsible for the 
production of project deliverables and for the effective 
use of project staff and resources to the City’s best 
advantage. He will manage subconsultants and will be 
the primary project team interface for interaction with the 
City’s project manager for project execution.

As Principal-in-Charge (PIC), Jennifer Lachmayr is 
responsible for promoting the City’s satisfaction. 
She will be in regular contact with Mr. Haynes and City 
personnel assigned to this project, so that all work 
phases are completed in a timely and expeditious 

manner. It is our goal to exceed your expectations and 
deliver services based on specifications defined by the 
City.

Schedule and Cost Control
Mr. Haynes will apply the globally accepted Project 
Management Institute’s (PMI) standards so that the 
project will be initiated, planned, executed, monitored, 
controlled, and closed in concert with world-class 
principles and procedures. The following are 
some benefits to the City resulting from our project 
management approach:

• Prioritizing competing activities and providing clear 
direction to the project team will minimize unwanted 
deviations to scope, schedule, and budget and 
maintain an efficient production of design.

• The City will have a clear understanding of all key 
elements of work required to complete the project 
through the detailed work breakdown structure of 
the project schedule.

• This will also facilitate understanding of the impact 
of scope, schedule, and budget changes or of other 
additional activities.

• Our project schedule will allow the City to 
understand progress at any point and impacts to 
the project schedule when critical path activities are 
affected.

• A critical component to maintaining project control is 
cost control. We will maintain a scope change log to 
track deviations in scope, the associated cost impact 
and the decision regarding the implementation of 
scope modifications. No changes in scope/cost will 
be implemented without prior approval from the City.

Computerized Project Management System
Our computerized Project Management System permits 
managers to monitor projects weekly, or on demand. 
Our system stresses currency and has proven highly 
effective in monitoring progress for individual projects 
on a task-by-task basis, coordinating staff assignments, 
and projecting short- and long-term manpower and 
expenditure requirements for project tasks.

Web-Based Information-Sharing Portal 
We provide secure project SharePoint web portals 
for ease of transmission of information among our 
team members, the project client and all associated 
contractors, in order to ensure all information is readily 
available in real-time to those who are granted access. 
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Subconsultants
Arcadis proposes to use the following subconsultants to 
assist with the work for this project. Both of these firms 
currently provide similar services for the City. 

• Flow Assessment Services, LLC
• Ted Berry Company Inc.

Flow Assessment Services, LLC
Flow Assessment Services, LLC is a wastewater 
collection system company providing services in the field 
of flow monitoring and other sewer system evaluation. 
They provide the following services in New England and 
the Mid-Atlantic States:

• Open Channel Flow Monitoring
• Closed Pipe Flow Monitoring
• Inflow/Infiltration Studies
• Pump Station Flow Monitoring
• Smoke Testing
• Flow Isolation 
• Telemetry Systems
• Manhole Inspections
• Dye Water Testing/Tracing
• Building Inspection (inflow sources)
• Automatic Sampling 
They will provide MH Inspections, flow metering, 
manhole inspections and follow on investigative work as 
needed. 

Ted Berry Company Inc.
Founded in 1972 the Ted Berry Company Inc. has 
deep roots in the community  with  its  home base 
located in Livermore, Maine less than 60 miles from 
the  City of Portland.  The Ted Berry Company has 
completed various projects for the City ranging in size 
and complexity and has become a trusted service 
provider to the City. From unplanned emergency 

services to large scale planned cleaning and CCTV 
inspection projects the Ted Berry Company has proven 
its reliability and resiliency. We offer industry leading 
technology and  an  extre mely  knowledgeable  staff of 
over 60 local employees. A family owned and  operated  
business with the owner and President, Matt Timberlake  
being intimately involved  in the  daily operation and  
management of the  company, the Ted  Berry Company  
is the  contractor of choice  for  municipal waste water 
collection system  managers  throughout  New  England. 
They will provide manhole and pipeline inspection 
services.

Sanitary Sewer I&I Project Experience:
• The City of Portland utilizes the services of Ted Berry 

Company to assess the condition of sewer lines and 
manholes located within the City of Portland Maine. 
The overall goal is to develop a strategy that will 
supplement the City’s in-house program. The Ted 
Berry Company performs full service sewer/storm 
cleaning and inspection. The recently completed 
2015-2016 contract with the City of Portland includes 
81,000 feet of various sized pipe for cleaning and 
conditional assessment, with customized reporting.  
Additions to the original Scope of Work have been 
provided as funds were released as the result of 
another contractor’s failure to complete the 2014-
2015 project.

• In 2015, the Ted Berry Company was involved in 
a single year contract with the City of Lewiston 
Public Works Department for cleaning and obtaining 
CCTV data on existing sanitary sewer mainlines and 
manholes. Last year, over 170,000 feet of sewer 
lines and 600 manholes were cleaned and inspected 
in residential neighborhoods, remotely located 
pipes, and busy commercial areas.  The original 
Scope of Work called for 93,000 feet of cleaning and 
inspection, but additional funds were made available 
from an unspent 2014 budget as another contractor 
did not complete their Lewiston contract.  The 2015 
scope increased to 171,000 feet, which Ted Berry 
completed prior to our contract deadline.

Resumes for each of the project team 
members identified on the organization 
chart are presented on the following
pages.
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EDUCATION
• BA Engineering Stonehill 

College 1987 
• BS Civil Engineering 

University of Notre Dame 
1988 

• MS Civil Engineering Tufts 
University 1997

YEARS OF EXPERIENCE
• Total - 28 years
• With Arcadis - 13 years

PROFESSIONAL 
REGISTRATIONS
• Professional Engineer - MA, 

CT
• Board Certified Env 

Engineer - US

PROFESSIONAL 
ASSOCIATIONS
• American Public Works 

Association
• American Water Works 

Association
• Massachusetts Water Works 

Association
• New England Water 

Environment Association, 
Member, Program and 
Membership Committees

AWARDS
• NEWEA 5S Member -Secret 

Society of Sanitary Sludge 
Shovelers 

Overview

Mr. Haynes has served as both project manager and technical 
expert on a variety of I/I, sewer evaluation, hydraulic modeling and 
sewer rehabilitation projects. He is responsible for project delivery 
and project management for all phases of projects. Mr. Haynes’ 
experience includes planning, design, and construction engineering 
services for major sewer rehabilitation projects, wastewater 
treatment facilities expansions, wastewater collection system and 
pump station designs, I/I analyses, combined and separate sewer 
system evaluations, sanitary sewer overflow evaluations, and sewer 
system rehabilitation/replacement projects. 

Project Experience

Reading Extension Sewer and Metropolitan Sewer 
Rehabilitation
MWRA: Wakefield, Stoneham, and Wodurn, MA
Project Manager on this sanitary sewer rehabilitation contract. 
Work includes design of cured in place pipe lining and manhole 
rehabilitation for four sections of interceptor through these three towns, 
coordination with abutters, municipalities and permitting agencies, 
plans and specifications and bidding documents as well as bidding and 
construction phase services. 

Phase III – I/I Rehabilitation
Greater New Haven WPCA: CT
Project manager for the continuing I/I reduction program for the Greater 
New Haven Water Pollution Control Authority. This project includes 
inspection, evaluation and rehabilitation by cured-in-place lining of 
35,000 LF of pipe ranging in size from 8-inch to 27-inch in diameter: 
Lower Farm River, Area 10, East Haven: 11,400 LF of sewer and 55 
manholes; the State Street sewershed, Hamden: 23,350 LF of sewer and 
145 manholes; and the Upper Thorpe Drive sewershed Paradise Avenue 
Easement (UTDSPAE), Hamden: 2,110 LF of pipe and 10 manholes. 

Sewer System Rehabilitation 
Town of Wilmington: Wilmington MA 
Project manager for management and oversight of a construction project 
recommended on the basis of previous system investigations performed 

SCOTT HAYNES, PE, BCEE
Project Manager
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by Arcadis. The project included construction 
administration and full-time resident engineering 
services for manhole and pipeline repairs such as 
pipeline joint testing and sealing, manhole grouting 
and lining, and cured-in-place pipeline repairs.

Infiltration/Inflow Analysis Program
Town of Ayer, Massachusetts
Project Director for Ayer’s multi-year I/I 
identification and removal program.  Project 
includes flow monitoring, I/I quantification and 
follow-on recommendations for sewer system 
investigations to pinpoint infiltration and inflow for 
removal.

Sewer System Rehabilitation 
Town of Franklin: Franklin, MA
Project Director for five phases of design 
and construction of this major sewer system 
rehabilitation project, which was developed 
based on the recommendation of previous sewer 
investigations and condition assessments. The 
projects included trench-less pipeline rehabilitation 
methods such as CIPPL, cured-in-place spot 
repairs, and pipeline point testing and sealing. The 
project also entailed cleaning and CCTV inspection 
from which the engineer and owner would develop 
additional rehabilitation recommendations which 
would be added to the construction contract by 
work orders. The project is estimated to remove 
over 500,000 gpd on I/I.

SSO Elimination Program/SSES
The Metropolitan District (MDC): Hartford, CT
Project manager for the MDC’s Sanitary Sewer 
Overflow Elimination Program for the communities 
of Rocky Hill, Wethersfield and Windsor, CT. 
This project included a Sewer System Evaluation 
Survey (SSES), consisting of evaluation of over 
100 miles of 8-inch to 39-inch diameter sanitary 
trunk sewers and interceptors. Work included flow 
isolation of 550,00 LF of sewers, closed circuit 
television inspection of 300,000 LF of pipeline, 
3,200 manhole inspections, 650,000 LF of smoke 
testing, dye water testing and flooding and 7,000 
building inspections. The goal of the project is to 
eliminate SSO’s in accordance with the EPA and 
CT DEP Consent Decree by eliminating sources of 
I/I.

Main Street Interceptor Rehabilitation 
Planning and Design 
Town of Wilmington: MA
Project manager and design quality leader for 
the inspection, condition assessment and design 
of in-situ (CIPPL) of this badly deteriorated 36-
inch interceptor, which conveys all of the Town’s 
wastewater flow to the MWRA sewer system. 
Project included CCTV inspection of the pipe, 
manhole inspections and rehabilitation after 
removal and disposal of large volumes of sediment.

Tunnel - Storm Drain Design, Logan 
Airport
Massport and Central Artery: Boston, MA
Engineer for the design of 1,300 l.f. of 72” RCP 
storm drain and associated cast-in-place drainage 
structures located at Logan Airport. Developed 
engineering and construction cost estimates, 
performed hydraulic analysis, prepared a storm 
drain design and coordinated with subconsultants, 
Massport executives, and CA/T personnel.

Grand Gorge I/I
NYCDEP, New York
Project Manager for this sewer system 
investigation and rehabilitation project for the New 
York City DEP. The project consists of a fast-
track, comprehensive I/I removal project including 
continuous flow monitoring, flow isolation, closed 
circuit television inspection, manhole inspections 
and smoke testing. The project goal is to reduce 
I/I to the Grand Gorge collection, where I/I 
outweighs domestic flow within the system during 
much of the year. Mr. Haynes is responsible for 
all project deliverables, staff management, sub-
contractor coordination and implementation of final 
rehabilitation recommendations.

Beacon Street Interceptor Service Area 
Sanitary Sewer System Rehabilitation 
Construction Services
City of Norwalk, CT
Project manager for the evaluation of CCTV and 
manhole inspections for 6 miles of interceptors 
and collection sewers. Based on the condition 
assessment, Arcadis designed a comprehensive 
sewer system rehabilitation project to eliminate I/I.
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EDUCATION
• BS Mechanical Engineer, 

Cornell University 1985

YEARS OF 
EXPERIENCE
• Total - 30 years
• With Arcadis - 13 years

PROFESSIONAL 
REGISTRATIONS
• Professional Engineer - MA 

NH, ME, CT, RI
• Board Certified 

Environmental Engineer - 
US

PROFESSIONAL
ASSOCIATIONS
• American Water Works 

Association
• New England Water 

Environment Association, 
Member, WEF Delegate, 
Executive Committee

• Water Environment 
Federation, Member, 
Collection Systems 
Committee

• American Public Works 
Association

• New England Water Works 
Association, Sponsors 
Committee

AWARDS
• Golden Manhole - WEF 

Collection Systems 
Committee

• Golden Shovel -Secret 
Society of Sludge

• Shovelers - NEWEA

Overview

Ms. Lachmayr serves as Contract Principal for numerous municipal 
clients in all New England states. She has a strong background 
in all phases of municipal engineering projects from planning 
and design through construction. Ms. Lachmayr has managed or 
designed more than 35 miles of pipe, and has extensive experience 
in pump station sizing, design, and modifications, and helping 
clients to meet the United States Environmental Protection 
Agency’s requirements for CSO policy and inflow/infiltration 
evaluation and elimination projects. Ms. Lachmayr has provided 
direct oversight in illicit connection detection, best management 
practices (BMP), and stormwater receiving water quality sampling 
programs. Ms. Lachmayr currently serves as the Project Director on 
the MWRA’s Remote Headworks Upgrades Design, HVAC Building 
Automation and HVAC Unit Replacement, Reading Extension 
Sewer and Metropolitan Sewer Rehabilitation and Prison Point CSO 
Improvements Contract.

Project Experience

Reading Extension Sewer and Metropolitan Sewer 
Rehabilitation Contract No. 7163
MWRA: Wakefield, Stoneham, and Woburn, MA
Project Director on this sanitary sewer rehabilitation contract. 
Work includes design of cured in place pipe lining and manhole 
rehabilitation for four sections of interceptor through these three towns, 
coordination with abutters, municipalities and permitting agencies, 
plans and specifications and bidding documents as well as bidding and 
construction phase services. 

Nut Island Headworks Electrical and Conveyors 
Improvements Contract No. 7312
Massachusetts Water Resources Authority, Quincy, Massachusetts
Project director providing design, construction administration and 
resident engineering services for the improvements at the Nut Island 
Headworks which has an average design flow of 125 mgd and a peak 
capacity of 400 mgd. The upgrades include replacement of concrete-
embedded electrical conduits and wiring; and improvements to the grit 
and screenings belt conveyor transport systems.

JENNIFER LACHMAYR, PE, BCEE
Principal-in-Charge
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Infiltration/Inflow Analysis Program
Town of Ayer, Massachusetts
Principal-in-Charge of a multi-year infiltration/inflow 
analysis program. Duties include the development 
and implementation of sewershed wide flow 
monitoring program, identifying high infiltration 
and inflow areas for future investigation and 
rehabilitation of the sanitary sewer system.

Upper Neponset Valley Sewer Inflow 
Survey
Boston Water and Sewer Commission: 
Boston, MA
Project manager for the comprehensive 
investigation of the sources of stormwater inflow 
to the sanitary sewers in the West Roxbury 
neighborhood of Boston. Work included more than 
1,150 manhole inspections, detailed analysis of two 
years of flow metering data, sewer cleaning and 
television inspection, 1,500 building inspections, 
smoke testing of 75,000 LF of sewer, and dye 
testing of 400 downspout and drain sources to 
identify and quantify sources of inflow. The study 
identified sources contributing more than six million 
gallons of inflow during a one-year storm event and 
recommended a rehabilitation program to eliminate 
those sources.

Sewer Separation
The Metropolitan District: Hartford, CT
Project manager for sewer separation in Hartford’s 
Upper Albany Avenue area. Work included the 
design of 11,000 feet of new storm and sanitary 
pipes to separate the combined system and 
alleviate local street and basement flooding. Work 
also included preliminary design, field investigation, 
hydraulic analysis, traffic management, and 
permitting.

Sewer Separation
Lynn Water and Sewer Commission
Managed the preliminary and final design and 
continuing reports for the Eastern Avenue Phase 
II sewer separation project. The project included 
23,500 ft of concrete pipe,18-in-diameter to 
8-ft by 7-ft box culvert, jacking, rock removal, 
and significant utility coordination. Prior to that 
assignment, served as design engineer for the 
sewer separation construction projects (Nos. SS-2 

and SS-3), which included approximately 6,000 
ft of 60-in-diameter to 9-ft by 7-ft box culvert, all 
installed along Eastern Avenue.

Sewer Separation
Lynn Water and Sewer Commission
Performed SSESs and I/I studies and reports 
for the Western Interceptor tributary area. Work 
included groundwater monitoring, continuous-
flow gauging, flow isolation, and TV and manhole 
inspections along sewer pipelines within the area. 
Summarized the field investigations, performed 
a cost-effectiveness analysis, and made 
recommendations for sewer system rehabilitation.

Remote Headworks Concept Design
MWRA: Deer Island, MA
Project director and quality assurance manager 
for an asset management and planning project 
to develop a complete inventory of facility 
components, to conduct condition assessments, 
and to identify and prioritize replacement /
rehabilitation projects for the next 20 years 
for three large remote headworks facilities. 
The three facilities provide pretreatment in 
the form of grit and screenings removal for 
average daily flows of 135, 90, and 60 mgd 
respectively, prior to wastewater transport to 
the Deer Island Treatment Plant. The project 
involves the preparation of two concept design 
reports; the first for priority improvements related 
to screenings, grit separation, and materials 
handling systems, and the second for all other 
ancillary components and systems. The scope 
includes the structures, architectural features and 
site work, as well as all the mechanical process 
and support equipment, and the electrical and 
instrumentation systems. The two reports also 
contain comparative evaluations of alternatives for 
six of the most important components or systems 
in those facilities. The report concludes with the 
identification of concept level design features, cost 
estimates, and implementation recommendations 
for the timing and packaging of construction 
contracts.
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EDUCATION
• BS Environmental 

Engineering Roger 
Williams University 
2005

YEARS OF 
EXPERIENCE
• Total - 11 years
• With Arcadis - 11 years

Overview

Ms. Anderson specializes in flow metering analysis, SSES 
programs, SSO elimination programs and I/I reduction program 
analyses.  She has a vast knowledge and experience with analyzing 
flow data and SSES findings and developing recommendation 
for long-term I/I identification and removal programs.  She also 
has experience with awareness regarding illicit connections to 
the sanitary sewer system, hydraulic capacity assessments, SSO 
evaluations, sanitary sewer rehabilitation projects and GIS mapping.  
Ms. Anderson manages large teams of staff and subcontractors to 
deliver and present high quality I/I-SSES studies to our clients.

Project Experience

Town of Franklin: Sewer System Investigations
Town of Franklin: Franklin, MA
Project Manager for the 2005-2016 evaluations of the sanitary sewer 
system.  Project work included the development and implementation 
of a multi-year sewershed wide flow monitoring program, CCTV 
investigations and manhole inspections.  The project included a capacity 
assessment and updates to the existing hydraulic model.  Duties 
include detailed flow analysis, project coordination and preparing final 
deliverables

MDC SSO Elimination Program - SSES 
The Metropolitan District: Hartford, CT
Engineer for the MDC’s Sanitary Sewer Overflow Elimination Program 
for the communities of Rocky Hill, Wethersfield and Windsor, CT. This 
project includes a Sewer System Evaluation Survey, consisting of flow 
isolation of 550,000 linear feet (LF) of sewers, 280,000 LF of closed 
circuit television inspection, 3,200 manhole inspections, 640,000 LF 
of smoke testing, dye water testing and flooding and 10,000 building 
inspections. The goal of the project is to eliminate SSO’s in accordance 
with the EPA and CT DEP Consent Decree by eliminating sources of 
infiltration and inflow (I/I).

AMY ANDERSON
Project Engineer
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Infiltration/Inflow Analysis Program
Town of Ayer, Massachusetts
Project Manager of a multi-year infiltration/inflow 
analysis program. Duties include the development 
and implementation of sewershed wide flow 
monitoring program, identifying high infiltration 
and inflow areas for future investigation and 
rehabilitation of the sanitary sewer system. 

Long Term Flow Study
Metropolitan Sewer District of Greater 
Cincinnati: Cincinnati, OH
Project Engineer for long term multi-year flow 
meter study.  Duties include scattergraph and 
hydrograph analysis of sanitary and combined 
sewer flow data for 250 meters, development 
of RTK values using EPA SSOAP toolbox and 
management of GIS data and mapping. 

Phase 4 Sanitary Sewer Rehabilitation 
Project
Town of Franklin: Franklin, MA

Project Manager/resident engineer for the 
rehabilitation of 10,000 lf of sanitary sewer 
with the Beaver Street Interceptor Sewershed. 
Responsibilities included developing all 
contract documents including contract 
drawings, specifications and bid documents 
in accordance with MA General Law, resident 
engineering and field oversight,construction 
administration, development of site specific 
health and safety plan, subcontractor 
coordination and schedule.

Remote Headworks Upgrade
Massachusetts Water Resources Authority: 
Chelsea, MA
Project Engineer for the design and construction 
administration services improvements to the 
Chelsea Creek Headworks, 160 mgd average flow 
and 182 to 350 mgd maximum flow. The upgrade 
will include replacement and automation of all 
solids handling equipment including screens, grit 
collector systems and solids conveyance systems; 
odor control and HVAC systems will be replaced 
and redundancy added; ancillary systems, 
including emergency generators and fuel oil tanks, 
will be replaced; and instrumentation and control 

systems will be upgraded. This project is funded 
through the Commonwealth of Massachusetts SRF 
fund administered by the MADEP.

Grand Gorge Infiltration and Inflow 
Analysis - SSES
New York City Department of Environmental 
Protection: NY
Project Engineer for this sewer system 
investigation and rehabilitation project for the 
NYCDEP. The project consists of a fast-track, 
comprehensive I/I removal project including 
continuous flow monitoring, flow isolation, closed 
circuit television inspection, manhole inspections 
and smoke testing. The  project goal is to reduce 
I/I to the Grand Gorge collection, where I/I 
outweighs domestic flow within the system during 
much of the year. Ms. Anderson works on all 
project deliverables, sub-contractor coordination 
and implementation of final rehabilitation 
recommendations.

Lower Central Interceptor and 
Montcalm Siphon Phase 2 Evaluations 
and Hydraulic Model
Town of Weymouth: Weymouth, MA
Project Engineer for this evaluation of sanitary 
sewer overflows along the Lower Central 
Interceptor and Montcalm Siphon.  The study 
included field investigations, two periods of 
flow monitoring, manhole inspections, CCTV 
investigations, and the development of a hydraulic 
model. Responsibilities included writing the 
report, analyzing flow monitoring and salinity 
data, assisting with the development of the 
hydraulic model, sub- contractor coordination, 
and development of the final rehabilitation 
recommendations to eliminate SSOs.
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1

EDUCATION
• BS Environmental Health West 

Chester University, 1996 
• MS Environmental 

Engineering Drexel University 
1999

YEARS OF EXPERIENCE
• Total - 19 years

PROFESSIONAL 
REGISTRATIONS 
• Professional Engineer - DE, 

MD, DC, MA
• Certified Construction 

Documents Technologist 
(CDT)

• NASSCO Pipeline, Lateral, 
and Manhole Assessment and 
Certification Programs (PACP, 
LACP, and MACP)

Mr. Batman has been involved as program manager, project 
manager, or senior engineer in sewer infrastructure investigation 
and rehabilitation efforts for projects and programs across the 
mid-Atlantic region as well as providing technical support for 
projects nationwide. His experience includes inflow/infiltration (I/I)
studies, infrastructure evaluations, physical condition assessments, 
gravity sewer design, gravity sewer operations and maintenance 
planning and implementation, water distribution design, sanitary 
sewer rehabilitation, storm system rehabilitation, preparation of 
construction/bid documents, construction administration services 
design support during construction, community relations, and flow 
data analysis for evaluating effectiveness of I/I reduction efforts.

Mr. Batman is currently Arcadis’ national practice leader for 
buried infrastructure assessment, design and rehabilitation and is 
responsible for identifying and sharing our best talent, tools and 
practices with project teams and clients nationwide.

Project Experience

Brandywine Hundred Flow Monitoring and I/I Reduction 
Effectiveness Evaluation
New Castle County DE
Senior Engineer and Project Manager for the monitoring and analysis of 
flows across a 500-mile system during a decade long program. The work 
included all installation and maintenance of flow meters and rain gages 
(performed 100% by Arcadis) in support of I/I studies, an I/I reduction 
and sewer rehabilitation program, hydraulic modeling and operational 
needs. Analysis techniques and tools were developed to determine the 
effectiveness of rehabilitation at reducing I/I across more than 30 bidded 
rehabilitation contracts utilizing approximately 60 unique monitoring 
points. Results across the spectrum of rehabilitation project areas 
completed to date showed 32% to 97% overall reduction of I&I volume. 

Consent Decree Sewer Rehabilitation Program 
Washington Suburban Sanitary Commission, Laurel, MD 
Principal Engineer and Professional Engineer of record for the physical 
condition assessment and design of rehabilitation for over twenty 
individual rehabilitation contract packages across five sewersheds and 
totaling over $50M in construction costs. Rehabilitation technologies 
included cured-in-place pipe lining, pipe bursting, excavated repair or 
replacement, and manhole lining. The work also included stabilization of 

PAUL BATMAN, PE
QA / QC
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streambanks and stream channels for at-risk sewer 
assets. Also served as Senior Engineer providing 
guidance and QAQC for staff conducting flow 
data evaluation work in selection of pilot project 
locations for private-side I/I reduction.

Brandywine Hundred - Infiltration and 
Inflow Evaluations 
New Castle County, DE
Project Manager and Project Engineer for I/I 
evaluations for an area spanning 4 sewersheds 
and containing over 420 miles of sewer and over 
20,000 residences and businesses. Smoke testing 
was conducted to identify inflow sources. Night-
time flow isolation weiring to identify pipes with 
high baseline infiltration and greatest potential for 
rainfall-derived infiltration. Results were used to 
prioritize the system for inspection, assessment 
and ultimately rehabilitation.

Bynum Run Flow Monitoring, I/I 
Study, and I/I Abatement Program 
Development
Harford County, MD
Senior Project Engineer and Project Manager 
responsible for preparing recommendations for 
an I/I abatement program for a 260-mile sanitary 
sewer system. Work also included development 
and implementation of a flow monitoring and 
I/I study and a night-time flow-isolation and 
infiltration study. Responsibilities included project 
planning and administration, data collection, flow 
data interpretation, site walks, development of 
recommendations, technical memo and client 
meetings.

Inflow and Infiltration Study
Lehigh County Authority, Allentown, PA
Senior Project Engineer and Project Manager 
overseeing I&I analysis of flow data from over 
150 flow meters. Responsibilities included  
project planning, information collection, flow data 
interpretation, development of recommendations, 
QAQC, and tracking project progress and schedule 
as well as budget.

District 3 Flow Monitoring and I/I Study  
Erie County, NY
Technical advisor providing project planning, 
execution guidance and QA/QC for this flow 
monitoring and I/I analysis utilizing 22 flow meters 
and 3 rain gages over a 6-month study period.

I/I Study/Rehab Effectiveness
Emerald Coast Utilities Authority, Pensacola, 
FL
Senior Project Engineer providing QAQC of I&I 
analysis as well as technical guidance for the 
implementation of flow monitoring for assessments 
that would determine the effectiveness of 
rehabilitation efforts at reducing I&I.

Operation and Maintenance Program 
Optimization 
New Castle County, DE
Project Engineer and Project Manager in 
development of a new approach to O&M for 
a 2,000-mile sanitary sewer system aimed at 
reducing overflows and blockages while managing 
increasing costs by optimizing the frequency 
of cleaning and inspection activities. This 
included the development of program elements 
addressing issues such as fats, oils, and grease 
(FOG), mainline blockages and overflows, 
roots, trunklines, interceptors, and preventive 
maintenance of collection sewers. 

Sewer Management Program  
DC Water, Washington, DC 
Technical advisor providing guidance, expertise, 
and quality assurance for pipe inspection and pipe 
rehabilitation technologies and techniques as well 
as QA/QC and guidance for Arcadis-performed 
flow monitoring and analysis work.

Brandywine Hundred Program - Sewer 
Rehabilitation Projects 
New Castle County, DE
Project Manager and Design Leader for a series of 
sewer rehabilitation projects totaling over 100,000 
LF of collection pipe and associated manholes and 
laterals. Responsible for the PACP-based condition 
assessment, basis of design, preparation of 
drawings and specifications, bidding support, and 
design services during construction. Rehabilitation 
technologies included cured-in-place pipe lining, 
pipe joint grouting, and excavated repairs.

Reading Extension Sewer and 
Metropolitan Sewer Rehabilitation 
Contract No. 7163
MWRA, Boston, MA
Technical advisor providing technical expertise and 
quality assurance for cured-in-place pipe lining 
design of 12,000 LF of 16-24” trunk sewer.

PERSONNEL RESUME - Paul Batman, PE
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1

EDUCATION
• MA Engineering Technology 

Kent State University 1987
• BS Aerospace Engineer 

Kent State University 1986

YEARS OF EXPERIENCE
• Total - 29 years
• With Arcadis - 17 years

PROFESSIONAL 
REGISTRATIONS
• Geographic Information 

Systems - OH

PROFESSIONAL 
ASSOCIATIONS
• American Water Works 

Association
• Water Environment 

Federation

Overview

Mr. Heltzel specializes in information management and application 
development related to asset management. He has extensive 
experience in managing IT projects, including implementations 
of geographic information systems, computer-aided design 
software, hydraulic modeling, computer maintenance management 
systems, financial information systems, and condition assessment 
software. Additional experience includes custom and retail software 
development, Local Area Network and Wide Area Network design 
and administration, corporate email, and relational database 
administration

Project Experience

SWMP Implementation
Town of North Reading, North Reading, Massachusetts
Mr. Heltzel provided information management assistance for North 
Readings comprehensive storm water management program. This 
project included storm water mapping, screening, and outfall assessment 
for over 400 storm water outfalls. Support was provided for other 
efforts including creation of storm water system component review and 
methodologies for follow-on work by town including creation of inspection 
forms, training, protocols for inspection, database management, and GIS 
system updates.

Combined Sewer Overflow Long-Term Control Plan 
Development and Update
Buffalo Sewer Authority, Buffalo, New York
Mr. Heltzel was a member of a team of IT specialists, GIS technicians, 
and engineers who digitized Buffalos combined sewer system based on 
as-built drawing records, background maps, and field verification. The 
information was managed through the MP Digitizer GIS tools that have 
been specifically designed for buried asset management. This data 
management approach resulted in the delivery of a complete collection 
system GIS in addition to the XP-SWMM input files for system modeling.

Asset Management and CIP Planning Services
The Metropolitan District, Hartford, Connecticut
As part of the MDC asset management project, a model has been 
produced to predict the useful life of the water distribution infrastructure 

CHRISTOPHER HELTZEL
GIS / Data Gap Analysis
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and to develop a 50-year rehabilitation and 
replacement R&R budget. This asset model 
requires supporting data from many sources 
including the SAP maintenance tracking system, 
geographic information system, hydraulic model 
and spreadsheets. From these disparate sources 
the data relevant to the asset model must be 
extracted, transformed and loaded ETL into the 
asset model. GIS was targeted as the platform 
for the ETL application because much of the data 
is related spatially. Examples include relating 
soil condition to the pipes residing within defined 
areas and aggregating multiple connected pipes 
with similar characteristics. Additionally the asset 
model results must be displayed through the 
GIS to facilitate execution of the R&R plan. Mr. 
Heltzel designed the GIS-based ETL program that 
allows the user to specify up to 15 different data 
sources to be processed. Each source is validated 
prior to processing and warnings are generated 
if discrepancies are present in the data. In most 
cases, problematic data sources can be skipped, 
allowing the remaining sources to be processed. 
The user is then only required to correct the 
discrepancies and process those remaining 
data sources instead of rerunning the entire ETL 
program from start to finish. This asset model pre-
processing application allows MDC to effectively 
collect, validate and review the supporting data 
prior to running the model.

DWSD Oakwood Swmm Modeling
Detroit Water and Sewerage Department, 
Detroit, Michigan
The Oakwood Sewer District covers approximately 
1,200 acres in southern Detroit, land that is 
evenly divided between residential and industrial 
occupation. Historically, the district has had 
significant flooding problems due to an undersized 
pump station on the downstream end of the system 
and undersized sewers. To relieve the flooding 
problems, Mr. Heltzel assisted in enhancing an 
existing SWMM model of the sewer trunk mains to 
include system laterals. The MP Digitizer tool set 
was used to integrate data from varying sources 
such as the previous model, ArcView shape files, 
and Microstation CAD files to rapidly develop 
the new GIS-based model. Once the expanded 
model has been developed, a variety of different 
alternatives for alleviating the flooding problems 
will be examined.

Collection System Model and Analysis
City of Sandusky, Sandusky, Ohio
Lead developer of the MP Digitizer GIS data 

management program used to digitize the 
combined sewer system. This tool includes layer 
management, network validation and tracing, 
model input file generation, and postprocessing 
of model results. Using the MP Digitizer allowed 
multiple engineers to work on the GIS/Model 
development from different offices at the same 
time.

Organization and Operational Review
City of Detroit, Michigan
Responsible for management of citywide water 
distribution GIS and hydraulic model data. 
Imported disparate sources of data into a unified 
connected network GIS. The project included 
development of a data-scrubbing utility to process 
billing records into water demands that were linked 
to the distribution model’s nodes. Performed 
additional cleanup on existing GIS information 
to establish an accurate network topology. The 
data management system was designed with the 
capacity to create EPANet hydraulic model files 
and merge multiple models into one.

Creation of Stormwater Utility
City of Lancaster, Lancaster, Ohio
This project established criteria for storm water 
rates based on the size of impermeable areas 
associated with each land owner in the city. Data 
from the city databases, county databases, and 
county GIS, together with other layers, were 
combined in a GIS base information management 
system. The impermeable area was defined by 
creating polygon boundaries in the GIS based on 
orthophotography. The city was then provided with 
the resulting data in a compatible format with their 
billing software. Mr. Heltzel designed, implemented 
and supervised the integration of the necessary 
data systems for this project.

OEC Capital
City of Columbus, Columbus, Ohio
Mr. Heltzel managed the development and 
integration of four software tools into a flexible 
integrated framework. The tools included the Time 
Series Analyzer - QA/QC, graphing and analysis 
of large datasets; Qual2e Digitizer - define river 
network in GIS, capture modeling information and 
export to Qual2e engine then import result for 
display and analysis; River Profiler - graph model 
results and monitor data for multiple locations; 
WASP Digitizer - define river network in GIS, 
capture modeling information and export to WASP 
engine, then import result for display and analysis
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1

EDUCATION
• BS Civil Engineering 

Wentworth Institute of 
Technology 2003

YEARS OF EXPERIENCE
• Total -13 years
• With Arcadis - 13 years

PROFESSIONAL 
REGISTRATIONS
• Construction Documents 

Technologist - MA
• Confined Space Training - 

MA
• Envision Sustainability 

Professional - ISI
• OSHA Construction Safety 

Health - OSHA

Overview

Mr. Perry is a Project Manager who serves on a variety of projects 
ranging from buried infrastructure condition assessment and 
rehabilitation oversight to wastewater treatment plant upgrade 
and improvements. He has extensive design coordination and 
field supervision experience, and is highly skilled in implementing 
contract administration. He possesses the project management 
skills necessary to oversee projects through completion, while 
ensuring conformance with all contract documents.  

Project Experience

Infiltration/Inflow Investigation and Analysis 
Town of Wilmington, Massachusetts
Project Manager for the installation of eight flow meters and the 
evaluation of flow monitoring results to estimate average daily flows and 
I/I rates in eight tributary areas within Town. Project goal is to prioritize 
high I/I areas for follow-on sanitary sewer evaluation study and assess 
risk of sanitary sewer overflows and will include 30,000 LF of CCTV 
inspection and 180 manhole inspections.

Town-Wide Sewer System Investigations
Town of Franklin, Massachusetts
Project Engineer for the 2005-2016 evaluations of the sanitary sewer 
system.  Project work included the development and implementation 
of a multi-year sewer-shed wide flow monitoring program, CCTV 
investigations and manhole inspections.  The project included a capacity 
assessment and updates to the existing hydraulic model.  Duties 
included detailed flow analysis, project coordination and preparing final 
deliverables. 

Main Street Interceptor Sewer System Rehabilitation 
Town of Wilmington, Massachusetts 
Project Engineer and Resident Inspector responsible for all aspects of 
construction administration and resident inspection for the cured-in-
place pipe lining of 3,000 LF of a 36-inch reinforced concrete interceptor. 
Rehabilitation required an around-the-clock bypass pumping operation to 
bypass flow around the project area. Other sewer rehabilitations included 
3 formed-in-place manhole liners and 13 epoxy lined manholes. 

STEPHEN PERRY, ENV SP
Resident Engineer
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Nut Island Headworks Electrical and 
Conveyors Improvements
Massachusetts Water Resources Authority, 
Quincy, Massachusetts
Project Engineer for the design of an electrical 
improvements and grit/screenings conveyors 
improvements project which included; replacement 
of all slab-embedded and wall-embedded electrical 
wiring from the Electrical Room to the Bottom 
Level with surface-mounted wiring, waterproofing, 
replacement of primary belt scrapers and addition 
of secondary belt scrappers on grit and screenings 
conveyors, removal of two screenings presses and 
one edgewall conveyor and replacement with a 
new edgewall 

Owner’s Representative for Design-
Build-Operate Wastewater System 
Improvements Contract
City of East Providence, Rhode Island
Project Engineer serving as Owner’s 
Representative for a $51.5M wastewater 
system improvements project that includes full 
Phase 2 BNR upgrade to the treatment plant, 
new Headworks Building, primary treatment 
improvements, a new 10 MGD pump station and 
associated force main, and other pumps station/
collection system improvements. Responsibilities 
on this project include coordination of design 
review for conformance with design standards 
detailed in the agreement, shop drawing audits, 
review of manufacturer start-up and certificate 
forms, review of acceptance test plans and 
test results, sign-off on construction payment 
applications, and attendance at monthly progress 
meetings with City and D/B firm to discuss all 
aspects of design/construction and resolution of 
issues.

Phase 2 and Marble Street/Main Street 
Rehabilitation
Town of Stoneham, Massachusetts
Project Engineer and Resident Inspection with 
the responsibilities of assembling the contract 
documents necessary for Stoneham, MA to 
bid these sanitary sewer rehabilitation projects. 
Also, assisted the Town in selecting a qualified 
contractor and provided Resident Inspection for 
construction. Projects consisted of approximately 

14,000 LF of cured-in-place pipe lining, 9 open cut 
excavation spot repairs, and 1 open cut excavation 
pipe replacement.

Deer Island Treatment Plant North Main 
Pump Station Rehabilitation
Massachusetts Water Resources Authority, 
Boston, Massachusetts
Deputy Project Manager for the replacement of 
10 variable frequency drives and 10 pump motors 
at the North Main Pump Station located at the 
Deer Island Treatment Plant. Responsibilities for 
this project included; coordination with the design 
group to ensure project deadlines are met and 
overall monitoring of design progress, presentation 
of design concepts and resolution of issues with 
the MWRA, field investigation work to aid in the 
design, budget tracking, monthly project reporting, 
including the monthly progress report, preparation 
of specifications and attendance at monthly project 
meetings.

Deer Island Treatment Plant HVAC 
Building Automation and HVAC Units 
Replacement
Massachusetts Water Resources Authority, 
Boston, Massachusetts
Project Controls/Coordinator for the replacement 
of HVAC systems, laboratory fume hoods, and 
the building automation control system at Deer 
Island Treatment Plant (DITP). Project includes 
preliminary design, final design, and engineering 
services during construction, for these HVAC 
upgrades and improvements, which are mainly 
focused on the Administration and Laboratory 
Building, but also includes equipment and control 
work in many other buildings at DITP.
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EDUCATION
• BS Biology, Providence 

College, 2012

YEARS OF EXPERIENCE
• Total - 2 years
• With Arcadis - 2 years

Overview

Eric Cathcart was hired by Arcadis in February, 2014 as a Risk 
Assessment Intern in the Portland, ME office. He currently works 
full time as a Risk Assessment Scientist. Mr. Eric Cathcart’s 
environmental experience has been focused on site assessments. 
Projects experience have included environmental due diligence 
assessments, human and ecological risk assessments, and 
environmental permitting. Mr. Cathcart’s experience with 
environmental site assessments has been focused in the state 
of Maine, with other project experience in states including but 
not limited to New Jersey, California, New York, Missouri, Texas, 
Washington, Massachusetts, New Hampshire, Connecticut 
and Georgia. Throughout his time with Arcadis he has been 
involved in the various aspects of human risk assessment with 
a particular focus on vapor intrusion investigations for national 
and international sites. He also has experience with ecological 
risk assessment. His particular involvement in risk assessing 
has included: compiling analytical tables, writing investigative 
reports, assisting in CADD and GIS figure production, site 
recommendations, field sampling, and guidance documents 
reviews. 

Project Experience

Phase I ESA and Environmental Audits – Solar Energy
Maine
Completed a facility Phase I ESA reports, including the site visit 
and environmental audit site visit, for a proposed solar photovoltaic 
installation. The environmental assessment included an environmental 
due diligence aspect, and was responsible for technical support and 
recordkeeping of provided facility documentation.

Environmental Site Assessment – Industrial Facilities 
Maine
Assessed housekeeping activities at a chemical packaging and 
distribution facility. Assessed site practices according to ASTM standards 
internally for the client. Activities include the write up of the summary 
report, coordinator of site visit activities, and conductor of site interviews.

ERIC CATHCART
Field Support
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National VI Program 
Develop and implement indoor air quality 
assessments for our client according to various 
state guidance’s. Evaluate data to determine 
what, if any, mitigation measures are necessary. 
Coordinate with subcontractor’s a field personnel 
to install mitigation systems according to state 
specific specifications if deemed necessary.

North Adams, Massachusetts
Coordinate a residential vapor intrusion sampling 
program for properties overlying an impacted 
groundwater plume. Oversee third-party utility 
clearance procedure prior to invasive, subsurface 
sampling activates. Interpret and evaluate the 
resulting data and determine if mitigation measures 
are necessary. Oversee installation of remediation 
systems, if deemed necessary.

Indiana, Various Sites
Oversee the installation of a vapor intrusion 
mitigation system and the closed cell foam 
sealing subcontractor. Oversee direct push drilling 
technique subcontractors as they assist in the 
collection of soil samples.

St Louis, Missouri
Design and implement a vapor intrusion study on 
a 50,000 square foot chemical handling facility. 
Oversee third-party utility clearance activities. 
Interpret data and report recommendations to 
client and state regulator.

Kenvil, New Jersey
Developed an ecological risk assessment for a 
TNT production facility which included trophic level 
modeling to evaluate different levels of the food 
chain. Determined proper remedial efforts and 
assisted in developing a pilot study to calibrate the 
remediation effort 

Springfield, Massachusetts 
Design and implement a vapor intrusion study 
on a 180-acre manufacturing site with multiple 
possible at risk buildings. Oversee third-party 
utility clearance activities. Interpret data and report 
recommendations to client and state regulator.

Nassau, Bahamas
Evaluate on-site and off-site properties following a 
petroleum leak. Perform data evaluation and risk 
calculations 

California
Executed a risk assessment on exposed portions 
of an Air Force Base available to receptors
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EDUCATION
• BS Environmental 

Engineer University of New 
Hampshire 2012

YEARS OF EXPERIENCE
• Total - 4 years
• With Arcadis - 4 years

• 

Overview

Mr. Mitchell has broad experience in engineering consulting with 
a strong focus on sanitary sewer collection systems.  He has 
worked on projects in the study, design and construction phase, 
participating in field work, evaluating data, as well as the design and 
bidding phases for projects in Massachusetts and Connecticut.  He 
is familiar with the permitting process associated with working in 
roadway and easement and permitting issues that may arise when 
evaluating design options.

Project Experience

Infiltration and Inflow Removal Phase 2
Greater New Haven WPCA, New Haven, Connecticut
Project Engineer for a Sanitary Sewer Evaluation Survey (SSES) of 
Meter Areas 5, 9, and 13 in East Haven and the Middle Thorpe Drive 
Study Area in Hamden to identify excessive I/I sources.  SSES tasks 
included evaluation of 120,000 linear feet of flow isolation data to make 
CCTV recommendations.  638 manhole inspections and 60,000 linear 
feet of CCTV data were evaluated and a cost effective analysis was 
developed to establish a cost effective approach to revitalizing the aging 
system.  Various figures and tables were developed for the report to 
show characteristics of the system and to back up recommendations 
made. The report is expected to be completed by the end of 2013 and 
follow on rehabilitation design work is expected.

Phase III - I/I Rehabilitation Design and Bidding
Greater New Haven WPCA, New Haven, Connecticut
Project Engineer for the continuing I/I reduction program for the Greater 
New Haven Water Pollution Control Authority.  The project consisted of 
design and bidding services for Area 10, Lower Farm River, Sewershed 
in East Haven, and the State Street Sewershed in Hamden.  The Lower 
Farm River, Area 10, East Haven consists of 11,400 linear feet of 
sanitary sewer and 55 manholes being rehabilitated.  The State Street 
Sewershed in Hamden consists of 23,350 linear feet of sewer and 145 
manholes being rehabilitated.  Design tasks included assisting with site 
plans, site visits for verification of manhole locations and conditions, and 
obtaining local inland wetlands permits.  Design was completed in the 
spring of 2013 and construction begin in 2014.

SEAN MITCHELL
Field Support
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Buckeye Permitting East Hartford and 
Rocky Hill
Buckeye Pipeline Company, East Hartford, 
Connecticut
Project Engineer for permitting assistance for 
two test pits and repair of a petroleum pipeline 
located within the flood protection system of the 
Connecticut River.  Required permits included 
an Army Corps of Engineers Work Plan, Major 
Development Permit in Flood Hazard Zone and 
Inland Wetlands Permit from the Town of East 
Hartford and a General Permit for Water Resource 
Construction from the Connecticut Department of 
Energy and Environmental Protection.  Permitting 
tasks included site visits, development of the permit 
applications and site plans, and presentations to 
the Town of East Hartford’s Planning and Zoning 
Commission and Inland Wetlands Commission. 
Permits were obtained in 2012 and construction 
was completed in spring of 2013. During 
construction, tasks included coordination with 
town engineers and contractors and ensuring all 
construction activity was compliant with permit 
requirements.

Hartford Water Pollution Control 
Facility Wet Weather Expansion Project
The Metropolitan District, Hartford, 
Connecticut
Project Engineer for $400 million WWEP.  Task 
included assisting with staging of potable water tie-
ins and shutdowns during construction to ensure 
vital processes are not taken out of service and 
assisting the startup and developing the Standard 
Operating Procedure for the Temporary Sodium 
Hypochlorite Disinfection System for wet weather 
overflow.

Phase II BRN Ca Services
The Metropolitan District, Hartford, 
Connecticut
Project Engineer for BNR upgrades project to 
implement improvements included in the Hartford 
Water Pollution Control Facility Master Plan. 
Project included upgrade of the six existing 
aeration tanks, upgrade and replacement 
of process equipment and new electrical, 

instrumentation and controls.  Tasks included 
reviewing contractor submittals and revisions to 
Operation and Maintenance Manuals.  Field tasks 
included assisting with loop checks and functional 
testing of all valves, gates, mixers and instruments 
for startup of aeration tanks.
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EDUCATION
• BS Civil Engineering Lehigh 

University 2003

YEARS OF EXPERIENCE
• Total -13 years
• With Arcadis - 13 years

PROFESSIONAL 
REGISTRATIONS
• Fundamentals of 

Engineering (PA, Civil) 
• Certified Construction 

Document Technologist 
(CDT), CSI

• NASSCO Pipeline, Lateral, 
and Manhole Assessment 
and Certification Programs 
(PACP, LACP, and MACP)

• Maryland Erosion 
and Sediment Control 
Certification (Green and 
Yellow Card)

• Delaware Sediment and 
Stormwater Management 
Certification (Blue Card)

Overview

Mr. Marrella has 13 years environmental engineering experience 
including condition assessment, design engineering, and 
construction management for collection systems. He has 
experience in municipal wastewater design, construction, and 
rehabilitation systems. Mr. Marrella’s engineering experience 
includes: inflow/infiltration studies and infrastructure evaluations; 
conceptual through detailed construction design of gravity sewers 
and force mains; preparation of construction documents; and 
construction services.

Project Experience

I/I and Sewer Rehabilitation Program
Town of Wallkill, New York
Served as primary field lead and project engineer for the Phase II 
Infiltration and Inflow (I/I) study for 5 priority mini-areas. Data was 
collected and analysed for 20 weiring locations. 515 manholes were 
inspected with estimated contributing I/I rates. 58,000 LF of sanitary 
sewer were CCTV inspected, reviewed and PACP coded for defects and 
leakage. 4 of the 5 mini-areas were smoke tested. Access databases 
were developed for storage of data from manhole inspections, 
CCTV inspections and smoke testing. Dye testing was performed in 
selected areas. Photos and videos were digitally recorded. Developed 
recommendations and costs for I/I rehab and replacement of system 
components contributing I/I. Prepared contract documents (Phase III 
Stage I Design) for the sewer rehabilitation work including open cut 
replacement, cured-in-place pipe lining, pipe bursting and manhole 
rehabilitation

Highland Woods Trunk Line Assessment and 
Rehabilitation
New Castle County, New Castle, Delaware
Performed the condition assessment using PACP CCTV results, 
manhole inspections, trunk line walk and development of basis of 
rehabilitation for the Highland Woods project area. The project area 
consisted of 60 pipes and 10,000 linear feet of sanitary sewer. Prepared 
the rehabilitation design for the trunk line pipes and manholes.

JASON MARRELLA
I/I Analysis
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Brandywine Hundred SSES
New Castle County, New Castle, Delaware
Member of the field team that performed smoke 
testing in to identify inflow sources in the North 
Brandywine and Naamans sewersheds which 
contained more than 200 miles of pipe. Notified 
residents of smoke testing procedure and purpose. 
Conducted smoke testing, manhole inspections, 
and basement sump pump and floor drain 
inspections. Photo-documented findings and 
entered results into GIS database.

Clearwater Elimination Pilot Program
New Castle County, New Castle, Delaware
Project engineer for effort to remove illicit 
clearwater connections such as sump pumps in 
targeted neighborhoods of North Brandywine 
encompassing over 600 residences. Tasks 
performed included conducting basement 
inspections of homes to identify clearwater 
connections and oversight of construction work to 
disconnect clearwater connections to the sanitary 
sewer system with typical types of work including 
adjustments to floor drains, french drains and sump 
pumps

Consent Decree Sewer Rehabilitation 
Program BOA
Washington Suburban Sanitary Commission, 
Laurel, Maryland
Design leader for the five-year consent decree 
program including 35 miles of PACP-based 
condition assessment and ensuing design of 
sewer rehabilitation and replacement projects. 
To support the WSSC sewer consent decree 
program, the project team produced design 
documents and provided construction observation 
and environmental compliance monitoring (COEM) 
services for projects located in Environmentally 
Sensitive Areas (ESA). The project areas include 
pipelines ranging from 6 to 84 inches in diameter 
as well as 500 manholes, 400 cleanouts and 
1,400 laterals. Rehabilitation technologies 
included cured-in-place pipe lining, excavation and 
replacement, pipe bursting, and manhole lining.

Storm Sewer System Rehabilitation 
Program
Fairfax County MSM Division, Fairfax, Virginia
Design engineer for the rehabilitation design of 
30,000 linear  feet of stormwater conveyance 
pipes, channels, and related structures for the 
Catchment 126 project area. Conducted the 

condition assessment of pipes, channels and 
structures by reviewing PACP CCTV inspections 
of all pipes, inspecting all structures and making 
rehabilitation recommendations for each. 
Technologies included of cured-in-place pipe 
liners, packer injection grouting, and open-cut 
excavation and replacement of structures and 
pipes. Prepared construction documents for each 
type of rehabilitation work.

Inspection and Cleaning Program
DC Water, Washington, DC
Project Manager for the management and 
oversight of cleaning and inspection of the DC 
Water sewer system at a rate of 60-75 miles 
per year. Tasks include preparing bid packages, 
permits, and access agreements; identifying flow 
control, access and permitting issues and heavy 
cleaning needs; field locating of assets to be 
inspected; preparing cost estimates; negotiating 
task orders with contractors; reviewing PACP 
inspection deliverables; and recommending 
payment for completed work.

Brandywine Hundred 2009 Test and 
Seal Construction
New Castle County, New Castle, Delaware
Provided construction oversight for trenchless 
rehabilitation project using pipe joint and service 
connection testing and sealing (grouting) 
technologies. Project included rehab of 40,000 
linear feet of 8”-12” diameter sanitary sewer mains, 
750 laterals, and 10 manholes. 38 spot repairs 
were performed using Cured-in-Place methods.

Also provided coordination, field training of other 
inspectors, and oversight of post-construction 
warranty testing, and analysis of warranty testing 
results.

NA2 and Ashbourne Hills Manhole 
Rehabilitation Design
New Castle County, New Castle, Delaware
Performed condition assessment of 221 manholes 
located in the NA2 and Ashbourne Hills project 
areas. Assisted in making recommendation for 
rehabilitation utilizing technologies including 
manhole lining, chimney seal, injection grouting 
and rebuild and replace. Prepared bid package 
including plans, specifications and cost estimate. 
Prepared and obtained DelDOT permit. Provided 
bidding assistance, including evaluation of 
prequalification statements. Prepared and obtained 
Temporary Access Agreements. 
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EDUCATION
• BS Environmental Systems 

Engineer Pennsylvania State 
University-Main Campus 
2007

YEARS OF EXPERIENCE
• Total - 9 years
• With Arcadis - 9 years

PROFESSIONAL 
REGISTRATIONS
• Fundamentals of 

Engineering - PA
• Construction Document 

Technologist
• NASSCO Pipeline, Lateral, 

and Manhole Assessment 
and Certification Programs 
(PACP, LACP, and MACP)

PROFESSIONAL 
ASSOCIATIONS
• Water Environment 

Federation
• Chesapeake Water 

Environment Association

Overview

Mr. Cooper’s an experienced water resources engineer who has 
provided design and construction support for projects involving 
water, storm, combined, and sanitary sewer pipelines throughout 
the Mid-Atlantic region. He has led investigative field studies for the 
condition assessment of sanitary sewer pipelines and manholes 
and supporting rehabilitation prioritization while applying industry 
recognized NASSCO PACP standards. He is proficient with 
design phase services, including utility coordination, permitting, 
geotechnical investigations and reporting, contract drawing 
development utilizing AutoCAD, AutoCAD Civil 3D, and GIS, 
contract specification development, project management, and cost 
estimation.

Project Experience

Consent Decree BOA Sewer Rehabilitation  
Washington Suburban Sanitary Commission, Laurel, Maryland
Project engineer for the development of sewer system rehabilitation & 
replacement plans and designs for two major sewer basins:  Northeast 
Branch (42 sq. mi; 298 miles of sewer) and Parkway (14 sq mi; 140 
miles). The sewer system rehabilitation & replacement work was 
organized into two sets of construction bid packages for each basin: work 
located within the road system; and work located within Environmentally 
Sensitive Areas (ESAs). This project was driven by a consent decree 
with EPA and the state environmental agency and is aimed at reducing 
wet weather overflows.

SP-23 Sewer Rehabilitation Design
New Castle County, New Castle County, Delaware
Assisted the Project Design Leader to determine the most applicable 
rehabilitation approach and develop the contract drawings and 
specifications for: Cured-in-place Pipe Lining contract, the Cleanout 
Installations contract, and the Lateral Lining contract for this subbasin 
project. This included the review of sonding information and figures from 
a subcontractor to determine the location of over 220 cleanouts and 
extent of the corresponding lateral liners to be installed, and preparation 
and negotiation of Lateral Rehabilitation Agreements to gain access to 
private properties to install cleanouts and rehabilitate the laterals. The 
series of rehabilitation projects for the SP-23 subbasin yielded 49% 

DANIEL COOPER
I/I Analysis
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reduction in I&I volume within the subbasin based 
on flow monitoring conducted before and after 
rehabilitation.

SP-27 Sewer Rehabilitation Design
New Castle County, New Castle County, 
Delaware
Assisted the Project Design Leader to determine the 
most applicable rehabilitation approach and develop 
the contract drawings and specifications for: Joint 
and Service Connection Grouting contract, Cured-
in-place Pipe Lining contract, Cleanout Installations 
contract, Lateral Lining contract, and Manhole 
Rehabilitation contract for this subbasin project. 
The series of rehabilitation projects for the SP-27 
subbasin yielded 69% reduction in I&I volume within 
the subbasin based on flow monitoring conducted 
before and after rehabilitation.

Sewer Capacity and Rehabilitation 
Program
Lehigh County Authority, Allentown, 
Pennsylvania
Performed the condition assessment for over seven 
miles of the Western Lehigh Interceptor which 
ranges from 24 to 36” in diameter. Assessment 
phase involved review of closed-circuit television 
inspections of all pipes, assigning physical condition 
ratings based on the condition of the assets including 
PACP defects, and making the recommendations for 
rehabilitation that would restore structural integrity 
and remove I&I.

Sewer Management Program
DC Water, Washington, District of Columbia
Responsible for drafting reports about major 
sewer assets for the client’s 2014 Sanitary 
Sewer Facilities Plan, which included the history 
from initial construction, previous assessments 
and rehabilitation, criticality, condition and 
risk assessments should an asset fail, and 
recommendations of future CIP projects.  
Responsible for developing remaining service 
life estimates for each major asset that led to the 
development of cost estimations for CIP budget 
prioritization purposes

I&I Study, SSES and Condition 
Assessment
Emerald Coast Utilities Authority, Pensacola, 
Florida
Performed SSES including night-time weiring 
in various locations across Pensacola to obtain 

baseline infiltration measurements for further SSES 
activities.  Performed the condition assessment 
for about five miles of pipe in the downtown south 
area of the city involving the review of PACP CCTV 
inspections of all pipes, assigning physical condition 
ratings based on the PACP defects of the assets, and 
prepare recommendations for rehabilitation.

Old Shellpot Interceptor Rehabilitation
New Castle County, Wilmington, Delaware
Assisted in the design of access ways and 
interceptor rehabilitation plans for approximately 3.5 
miles of interceptor located in largely inaccessible 
easements. Performed a field assessment of 
local topography to efficiently design the access  
ways. Assisted in the development of drawings 
and specifications. Also performed easement 
research and acquisition of legal access to private 
properties as needed to conduct the construction 
work. Performed prequalification of potential bidders 
for the Phase I portion of the project that included 
contacting references on past projects to confirm the 
contractors’ qualifications. 

Crosslands Manhole Rehabilitation  
Nichols Excavating, Middletown, Delaware
Provided construction oversight for the rehabilitation 
of 25 new precast manholes due to an improper 
precast material used that was not hydrogen sulfide 
resistant. Rehabilitation included the installation of a 
fiber-reinforced cementitious lining to create a barrier 
resistant to hydrogen sulfide degradation

Brandywine Hundred Construction 
Administration and Observation
New Castle County, Wilmington, Delaware
Provided construction oversight and construction 
administration support for sewer rehabilitation 
projects across the Brandywine Hundred system. 
Rehabilitation technologies included grouting of 
pipe joints and service connections, cured-in-place 
lining of mains and laterals, point repairs and various 
manhole rehabilitation technologies. Observed 
contractor activities to ensure compliance with 
specifications, completed daily reports, attended 
progress meetings, communicated with residents, 
and coordinated with the client. Served as inspector 
for the installation of 5,000 LF of 15-inch trunk sewer 
including a 250-foot installation by jack and bore 
method under a major thoroughfare
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EDUCATION
• MS Engineering University 

of Michigan-Ann Arbor 

YEARS OF EXPERIENCE
• Total - 16 years
• With Arcadis - 4 years

PROFESSIONAL 
REGISTRATIONS
• Professional Engineer - HI
• Professional Engineer - IN
• Envision Sustainability 

Professional - ISI
• Diplomate, Water Resources 

Eng - National
• Board Certified Env 

Engineer - US

Overview

Mr. Ranck specializes in hydraulics and watersheds, including 
planning, modeling and design for wastewater, water and 
stormwater projects. He has particular expertise in hydraulic 
and water quality modeling, value engineering, combined sewer 
overflow (CSO) regulatory compliance and Long-Term Control 
Plan (LTCP) development, green infrastructure master planning, 
total maximum daily load (TMDL) development, pipeline condition 
assessment, and preliminary design. He was the first person in 
the state of Indiana to be awarded both the Diplomate of Water 
Resource Engineering (D.WRE) certification from the American 
Academy of Water Resources Engineers (AAWRE) and the Board 
Certified Environmental Engineer (BCEE) certification from the 
American Academy of Environmental Engineers (AAEE). He was 
the fourth person in the state of Indiana to be awarded the Envision 
Sustainable Professional (ENV SP) certification from the Institute for 
Sustainable Infrastructure (ISI).

Mr. Ranck also has performed advanced water treatment (AWT) 
hydraulic evaluation and design, CSO/AWT value engineering, 
drainage design, and polychlorinated biphenyl (PCB) remediation. 
He has developed several data management methods for linking 
hydraulic and water quality models to geographic information 
systems (GIS). He is an experienced user of SWMM, WASP, TAP, 
STORM, SSOAP, EPANET, MIKESWMM, MIKE URBAN, InfoWorks 
ICM, StormNET, WaterNetworks, KYPIPE, SLIICER, ArcView GIS, 
Spatial Analyst, and 3D Analyst

Project Experience

Interceptor Hydraulic Modeling
Citizens Energy Group
Served as Project Manager and Technical Lead for a 5-year continuous 
simulation of the full-system Indianapolis SWMM model. Developed 
custom model post-processing routines to evaluate alternate LTCP 
configurations and wrote a detailed technical memorandum. The 
technical memorandum served as the foundation for several value 
engineering initiatives.

Served as Citizens’ hydraulic modeling liaison for sustainable initiatives, 
industrial discharge, private developer, and design team data requests. 
Provided technical review for hydraulic models developed by design 
teams.

CHRISTOPHER RANCK, PE, 
BCEE, D.WRE, ENV SP
Hydraulics 
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Served as Project Manager and Technical Lead for 
the following sanitary interceptor model expansion 
projects utilizing SWMM and InfoWorks ICM:

• Belmont West: 2007

• Castleton: 2008

• West Marion County: 2008

• Bridgeport: 2009

• Lick Creek, Bean Creek, East Marion County 
Relief: 2010

• Nora, Williams Creek: 2011

• Upper Pleasant Run: 2011

• Upper Bridgeport: 2012

• Upper Fall Creek: 2012

Model expansion project tasks included flow 
monitoring coordination, sewershed delineation, 
model development, calibration, hydraulic 
assessment, and the technical report. The 
completed hydraulic assessments are used to 
assist in interceptor and lift station facility planning 
and design. The total length of interceptor model 
expansion for the seven projects is 130 miles.

In 2012, Mr. Ranck provided technical leadership 
and oversight for the conversion of the 9000-
node EPA SWMM model to InfoWorks ICM.  The 
converted model was successfully verified for 
consistency and accuracy with the legacy SWMM 
model.

CSO Long-Term Control Plan
City of Noblesville Wastewater Utility, 
Noblesville, Indiana
Developed and calibrated a planning-level 
NetSTORM model of the combined sewer system 
to characterize the combined sewer system and 
LTCP facility sizing. Assisted  in  the  development  
of  the  LTCP  alternatives  analysis,  cost  
estimation, implementation schedule, and report 
writing. Provided technical support in regulatory 
meetings with IDEM. The LTCP was approved in 
2007.

Downtown Combined System 
Renovations (CIP 650719)
City of Columbus, Division of Sewerage and 
Drainage, Columbus, Ohio
Deputy Project Manager and Technical Lead for 

the development of combined sewer hydraulic 
profiles using GIS, record, and operational data. 
Confirmed the findings using the City’s SWMM 
4.4h model, and MIKEVIEW. Provided technical 
review on the basis-of-design report.

Wet Weather Flow Data Analysis
Knoxville Utilities Board, Knoxville, Tennessee
Reviewed GIS and flow data for the South 
Knoxville basin. Assisted in developing the wet-
weather data review and analysis procedures; 
coordinated the sewershed delineation; and 
performed flow monitoring QA/QC, SHAPE 
analysis, and SWMM model simulations to 
evaluate the impacts of future growth.Reviewed 
GIS and flow data for the South Knoxville basin. 
Assisted in developing the wet-weather data 
review and analysis procedures; coordinated 
the sewershed delineation; and performed flow 
monitoring QA/QC, SHAPE analysis, and SWMM 
model simulations to evaluate the impacts of future 
growth.

Interceptor Hydraulic Model Expansion: 
South Marion County Regional and 
Belmont North
City of Indianapolis, Indianapolis, Indiana
Expanded the Indianapolis EXTRAN model 
to include additional sanitary interceptors, 
utilizing EPA SWMM and MIKESWMM. Project 
responsibilities included the development and 
execution of an advanced water consumption 
data geocoding process, and inflow/infiltration 
characterization using the SHAPE program. 
Developed the South Marion County Regional 
and Belmont North Interceptor Model Expansion 
reports.

U.S. 31 Hamilton County and U.S. 31 
South Bend
Indiana Department of Transportation, 
Indianapolis, Indiana
Deputy Project Manager and Technical Reviewer 
for the drainage design associated with U.S. 31 
expansions. Managed schedule and performed 
technical review for detention design, culvert 
sizing, and bridge hydraulic analysis for DNR/FIS 
permitting. Coordinated drainage analysis using 
HY-8, WinTR-20, Hydroflow Hydrographs, and 
HEC- RAS software packages
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Mr. Kowalski has over 16 years of experience in the planning, 
design, and specification of instrumentation & process control 
systems for water and wastewater treatment facilities.  He has 
extensive experience in WWTP unit process controls, hardware and 
software selection, automation system configuration, checkout and 
startup, as well as management of project procurement and delivery 
for all facets of Supervisory Control and Data Acquisition (SCADA) 
systems. 

Project Experience

Bay Park Sewage Treatment Plant Program Management 
Support
Nassau County Department of Public Works, NY
Quality control instrumentation and controls / SCADA engineer 
for multiple design projects for Tier I and Tier II facilities needing 
rehabilitation due to Hurricane Sandy. Designs include Dewatering 
Facility 30% design, new Effluent Pumping System 30% design, SCADA 
site coordination.

Yonkers Joint WWTP Post-Hurricane Sandy 
Rehabilitation - Phase III
Westchester County, NY
Design leader responsible for scoping of identified tasks and 
determination of rehabilitation method – replacement and/or mitigation. 
Responsible to coordinate instrumentation and controls, electrical 
and mechanical disciplines on project execution. Project included 
hazardous materials remediation. Worked with team to prepare detailed 
configuration budget to rehabilitate the plant’s SCADA system in 
conjunction with the rehabilitation project work.

Wards Island Water Pollution Control Plant – Plant 
Stabilization 2 – BNR Treatment and Miscellaneous 
Improvements
New York City DEP, Bronx, NY
Responsible for Instrumentation design services during Construction 
and field/startup assistance for the BNR project for the 275 mgd plant. 
Modifications included RAS / WAS replacement and controls, plant 
aeration tanks and process air system installation for BNR, the addition 

EDWARD KOWALSKI, PE, PMP
SCADA
 

EDUCATION
• B.Eng Electrical 

Engineering Hofstra 
University 1995

• BS Electrical and 
Computer Engineering 
Hofstra University 1995

YEARS OF 
EXPERIENCE
• Total - 16

PROFESSIONAL 
REGISTRATIONS
• Professional Engineer 

- NY
• Certified Construction 

Documents 
Technologist (CDT)

• LEED Green Associate
• Project Management 

Professional
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of a hypochlorite system to support process 
operations, upgrade of blower system including 
new control panels, cascade control automation, 
and overall SCADA system to link 12 aeration 
tanks (4 batteries). Successful implementation 
and loop tuning of automatic blower control and 
aeration DO control strategy. 

Plant-wide Control System and SCADA 
System Upgrade 
Stamford Water Pollution Control Authority / 
Stamford, CT
Project Manager for the ongoing plant-wide 
SCADA system upgrade project, involving 
migration from Honeywell PlantScape DCS to 
Allen-Bradley Control Logix PLC and GE Proficy 
Human Machine interface platform and installation 
of new secure SCADA network.

Coney Island WPCP Primary Settling 
Tanks Odor Control System (Contract 
105)
New York City Department of Environmental 
Protection, Brooklyn, NY
Managed instrumentation/controls design, PLC/
HMI configuration, and startup for odor control 
system consisting of 3 scrubbers, chemical 
addition, and 11 carbon absorbers with flow 
s of 55,000 cfm. Control system consists of 5 
ControlLogix PLC panels linked over Ethernet fiber 
optic and the control room Factory Talk HMI. 

Aeration and Final Settling Tanks 
Improvement Project
The Metropolitan District, Hartford, CT
Instrumentation and controls quality assurance/
quality control for instrumentation and controls for 
90 mgd plant expansion. The expansion included 
an addition of two aeration tanks and two final 
settling tanks and the upgrade of an existing RAS 
pump station. The upgrades also included  A-B 
Compact Logix platform and DeviceNet valve 
network for all valves associated with both new 
aeration tanks and final settling tanks as well as 
the new valves in the existing RAS pump station. 

Blower System Rehabilitation Project
Town of Greenwich, Greenwich, CT
Lead instrumentation designer for replacement of 
existing aeration blower system and associated 
process controls for the 19 mgd plant. System 
consists of three 250hp single-stage centrifugal 
blowers with automated control system. AB Logix 
platform selected for blower controls with Ethernet 
link back to the plant Foxboro DCS system. 
Coordinated interface between blower control 
strategy and existing automatic DO control strategy 
existing for optimal operational efficiency. 

Headworks Rehabilitation Project
Town of Greenwich, Greenwich, CT
Lead instrumentation designer for rehabilitation 
of the headworks for the 19 mgd plant. System 
included four main sewage pumps, and a washer 
compactor system. AB Logix platform selected for 
blower controls with Ethernet radio link back to the 
plant Foxboro DCS system. 

Plant Optimization and Automation 
Projects
Westchester County, Westchester County, NY
Planned, designed, managed and implemented 
SCADA upgrades and additions to all eight 
Department of Environmental Facilities’ wastewater 
treatment plants ranging from 5 to 80 mgd. 
Close coordination with County IT department 
to setup secure reliable TCP/IP connections to 8 
plants, 26 computer workstations and 50 remote 
facilities. Improvements included automation 
and optimization of screening, grit handling, 
chlorination, dechlorination, chemical addition, 
aeration tank DO control, primary and secondary 
sludge handling, blower controls. Designed and 
implemented a web platform for centralized 
SCADA monitoring and data collection/reporting 
for all 8 facilities and the 45+ pump stations in the 
collection system. Created working Standards 
documents currently in use by the County for 
instrumentation and controls design and SCADA 
implementation at the plants and pump stations.

PERSONNEL RESUME - Edward Kowalski, PE, PMP
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EDUCATION
• BME Mechanical 

Design University of 
America (Colombia) 
1999

• ME Environmental 
Engineering Manhattan 
College 2008

YEARS OF 
EXPERIENCE
• Total - 14 years

PROFESSIONAL 
REGISTRATIONS
• Professional Engineer 

- NY
• ABB Composer 

Automation Architect
• ABB Configuring 

Process Portal B Parts 
1 & 2

• ABB Harmony Rack I/O 
Hardware

• CDT(Construction 
Document Technologist)

• Intellution Fix 32 
Programming Software

• RSView SE 
Programming

Mr. Arango has extensive experience designing and specifying 
instrumentation and control systems for water and wastewater 
treatment plants. He is proficient in PLC programming, HMI and OIT 
configuration, LAN Network design, SCADA and Radio Telemetry 
Systems design, process loop checkout and start-up activities. In 
addition, he has been involved in CCTV system design and security 
vulnerability assessments.

Project Experience

Plant-wide Control System and SCADA System Upgrade 
Stamford Water Pollution Control Authority / Stamford, CT
As I&C technical advisor, responsible for the SCADA upgrade work from 
the initial assessment/study, design up to the final implementation.  It 
includes replacement of seven Honeywell PlantScape DCS system 
control panels, HMI and historian software. Control panels were retrofit 
with Allen Bradley Controllogix series PLC, Proficy iFix and iHistorian 
software what use HMI and data collection. The new SCADA system 
also includes a completely secure Ethernet network that allows safe 
remote monitoring of the system, alarm notification via emails and 
automatic report generation and delivery.

Alternative Water Supply for the Northern Kensico Bronx 
Pipeline UV Facilities
Westchester County / White Plains, NY
As Instrumentation & Controls discipline leader, responsible for the 
Design of the instrumentation and control of two UV facilities. One of 
them shall be integrated into the operations of a pump station owned 
by others. The design include hardwired interlocks between the pump 
station and the UV facility.

Provided design services during construction. Responsible for the 
submittal reviews of the UV reactors, instrumentation and redundant 
PLC system that will act as the Master Control, response to inquirers of 
contractors, and design or resolution of change orders. 

Led the configuration of the control system at each UV facility. The 
configuration of each site consisted on programming a redundant Allen 
Bradley Controllogix PLC, Panel View Plus and a Micrologix 1400 
that interface with the generator. The facility shall be connected to 
the County-wide SCADA system for monitoring, alarming and report 
generation.

FEDERICO ARANGO, PE
SCADA
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Ultraviolet Disinfection Replacement  
Town of Wallkill / Wallkill, NY
Led instrumentation and control system design 
team for the upgrade of the UV system. Project 
included remote alarming and monitoring of the UV 
system from the admin building. Communication 
were accomplished using 900 MHz unlicensed 
Ethernet radios. Commissioning successfully 
completed in 2015.

CatDel UV Disinfection Water Treatment 
Plant  
New York City DEP  / Valhalla, NY
Assisted during the startup phase and 
commissioning of the facility as part of the 
Construction Management team. Worked 
relentlessly at resolving issues, navigating 
commissioning, prodding contractors and 
designers, pushing commissioning and loop 
checks both hardwired and over communication 
link, witnessing testing, resolving complex control 
strategy issues, pushing for and resolving alarm 
issues, nuisance alarms, alarm floods, complex 
network communication issues, bridging the 
gap with operations and water quality staff. 
Verified system compliance to specifications 
and recommended best practices of extracting 
historical data for more than 65,000 point using 
Historian software. Overseen the development of 
regulatory reports and its automation.

WSA C4 Detailed Design 
Williamsport Sanitary Authority / Williamsport, 
PA
Led instrumentation and control system design 
team for the upgrade of the central plant to a 
Control Logix PLC & Rockwell Automation HMI 
platform. Project included evaluating HMI software 
for both Central and West plants, instrumentation 
and control design for the headworks building, 
Primary and secondary settling tanks, BNR, 
denitrification filter, chlorination and de-chlorination 
systems of Central Plant. Assisted on the Design 
of the West Plant BNR implementation project. 
Commissioning successfully completed in 2014.

Distributed Control System 
Narragansett Bay Commission / Providence, 
RI
Design of I&C for Phase I of the Narragansett 
Bay Combined Sewer Overflow (CSO) Facilities 
Program. The design involved a 900 MHz license 
radio telemetry system to monitor and control a 
350-feet deep-rock tunnel, underground storage 
facilities, a pump stations and seven drawdown 
flow control structures, and integration with the 
existing DCS network.

Provided design services during construction. 
Responsible for the submittal reviews of the 
Remote telemetry system, instrumentation and 
ABB DCS system, response to inquirers of 
contractors, and design or resolution of change 
orders. 

Led the configuration of the ABB DCS unit that 
monitor and control the CSO tunnel and its 
underground structure. The configuration consisted 
on programming four bridge controllers and their 
back-ups, integration with the existing Infi 90 loop, 
35 HMI screen and 1500 I/O points. The SCADA 
system consisted on two servers and three clients. 
Commissioning successfully completed in 2009.

SCADA Implementation   
Walnut Valley Water District / Walnut, CA
Lead programmer responsible for development 
of new SCADA system for remote monitoring and 
control capabilities of over thirty sites from the 
Water District’s central operations building.  Work 
included: configuration of thirty remote Modicon 
PLCs, optimization of the Ethernet radio network 
and serial radio links, field testing of network 
communications with the SCADA system, loop 
checks and start up. Commissioning successfully 
completed in 2012.
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EDUCATION
• MS, Civil Engineering/

Water Resources, 
Virginia Polytechnic 
Institute & State 
University, 1985

• BS, Civil Engineering, 
Virginia Polytechnic 
Institute & State 
University, 1981

• Master’s Certificate in 
Project Management, 
University of Pittsburgh, 
Katz Graduate School 
of Business, 2006

YEARS OF 
EXPERIENCE
Total - 32 years

PROFESSIONAL 
REGISTRATIONS
• Certified Project 

Manager, PMLG

PROFESSIONAL 
QUALIFICATIONS
• Serves as Arcadis 

National Director 
for Stormwater 
and Watersehd 
Management

• Member of WEF 
Watershed 
Management 
Committee ( Current 
Chair)

• Member of the Board 
of Directors, Center for 
Watershed Protection 
(2003 – 2012)

• American Society of 
Civil Engineers

Mr. Pasquel is a water resources manager with 30 years 
of experience in developing and implementing stormwater 
management programs that involve monitoring, modeling; policy 
analysis; establishing funding alternatives; permitting; and 
designing drainage systems, flood control structures, stormwater 
management controls and green infrastructure assets. He assisted 
several municipalities and agencies including New York City 
Department of Environmental Protection; Washington DC; and 
Fairfax, Chesterfield, and Henrico Counties and City of Alexandria, 
VA with implementation of stormwater masterplans, designing 
of BMPs and green infrastructure, and development of program 
effectiveness indicators and alternative monitoring programs. Mr. 
Pasquel manages multidisciplinary programs/projects requiring 
the expertise of hydrologists, landscape architects, ecologists, 
environmental scientists, engineers, public information and GIS 
specialists, project managers, and economists.

Project Experience

Project Tracking and Asset Management System 
New York City Department of Environmental Protection Office of 
Green Infrastructure, NY
Subject Matter Expert supporting the delivery of project monitoring and 
quality assurance services to evaluate, select, and implement a green 
infrastructure Project Tracking and Asset Management System (PTAMS). 
The system will facilitate compliance with DEP amended Consent Order; 
track green infrastructure assets from concept development and planning 
to design, construction, and maintenance; and  will include a database, 
GIS mapping, asset management. He is also serves as QA/QC lead and 
technical advisor for several NYC GI design projects. 

Low-Impact Development (LID) / Green Infrastructure 
(GI) Implementation Projects 
Washington DC, Fairfax County and City of Alexandria, Virginia
Led a team in the planning, design, and implementation of several 
sustainable LID/GI projects at the site and watershed level. Participated 
in stakeholder meetings and project management activities.

FERNANDO PASQUEL, CPM
Green Infrastructure
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General Engineering Services 
for Design of Green Stormwater 
Infrastructure (GSI) 
Philadelphia Water Department, Pennsylvania
Program Manager responsible for overall program/
project execution and leading design teams. 
GSI improvements are located in the urban 
environment at various publicly owned sites. 
These locations include streets, alleys, parking 
lots, schools, parks and recreation properties, 
and vacant lots. The improvements include 
disconnecting imperious areas, stormwater street 
bumpouts, subsurface infiltration beds, bioswales 
and tree trenches. Coordinate client services.

Design Manuals and Training
He has coauthored BMP/LID/green infrastructure 
manuals in Pennsylvania (1998 BMP Handbook for 
Developing Areas), Virginia (1992 Northern Virginia 
BMP Handbook and 2007 LID Design Supplement) 
and WEF (2014 GI Implementation - Chapter 
on Financing Strategies). He has conducted 
over 71 workshops covering all aspects of water 
resources management, including the use of green 
infrastructure for stormwater management and 
flood risk  management.

Stormwater Engineering Services
Loudoun County, VA 
Project director and task leader for a team that 
completed a variety of stormwater engineering 
tasks. Developed comprehensive public 
information and outreach program for the County’s 
MS4 program; conducted an organizational 
analysis of the County’s Public Works and Facilities 
Maintenance departments; and conducted a study 
to investigate potential sources of sedimentation 
accumulating in a stormwater facility. Also 
supported the development of cost estimates 
and evaluation of policies for compliance with the 
Chesapeake Bay TMDL.

Watershed Planning and Stormwater 
Improvements Project 
Metropolitan Saint Louis Sewer District, MO
Task leader for the development of a stormwater 
detention policy and watershed management 
strategy to integrate the combined sewer overflow 
(CSO), sanitary sewer overflow (SSO), and 
stormwater permit requirements.

Little Calumet River / Cal Sag Channel 
Gray/Green Infrastructure Pilot Program
Metropolitan Water Reclamation District of 
Greater Chicago, IL. 
Technical Advisor for the development of a 
stormwater master plan to redefine urban drainage 
with technically feasible, innovative green 
infrastructure solutions that take into account 
wet weather vulnerability risks, hydraulic model 
analysis, and long-term capital planning. The 
master plan includes green and gray solutions 
to minimize flooding, optimize water quality, spur 
economic development, and improve quality of life 
for local residents. 

Watershed Management Professional 
Engineering Services
Chesterfield County, VA
Project Director for a 5 year contract to assist 
with the development of a compliance plan for 
the stormwater MS4 permit and Chesapeake Bay 
TMDL requirements. The project also involves 
development stormwater management plans, 
identification of green infrastructure/stormwater 
control measures to achieve compliance, and 
development and implementation of a stormwater 
systems inspection program.

PERSONNEL RESUME - Fernando Pasquel, CPM
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1

EDUCATION
• MS, Civil and 

Environmental 
Engineering, State 
University of New York, 
Buffalo, 1994

• BS, Civil/Structural 
Engineering, Moscow 
Engineering Institute, 
1984 

YEARS OF 
EXPERIENCE
• Total - 29 

PROFESSIONAL 
REGISTRATIONS
• Professional Engineer: 

NY
• Board Certified 

Environmental Engineer
• Envision Sustainability 

Professional

Overview

Mr. Kleyman worked on wet weather planning studies and completed 
Long-Term Control Plans (LTCPs) for numerous facilities with 
wet weather capacities ranging from 6 to 600 mgd. He serves as 
Arcadis’ Global Leader for Water Conveyance and NYWEA Green 
Infrastructure Task Force member. Mr. Kleyman’s area of expertise 
is maximizing CSO reduction and other benefits of GI programs. He 
served as technical manager for a recently completed multi-year CSO 
compliance planning program for Buffalo Sewer Authority. The final 
LTCP approved by USEPA included a cost-effective balance of green 
and grey technologies, increased the level of control and reduced the 
compliance costs by 30% as compared to the original plan.

Project Experience

Preliminary Design Services for GI Work in Connection 
with Newtown Creek DEP Priority CSO Tributary Area 
(NCQ-077) 
DDC, NY 
Arcadis Project Manager for ongoing Preliminary Site Assessment, 
Hydraulic Evaluations and Field Reconnaissance Task Order (No. 1) for 
175 ROW Bioswales and Green Streets in DEP priority Tributary Area 
NCQ-077. Technical advisor for ongoing design phase.

Preliminary Green Infrastructure Design 
Bridgeport Water Pollution Control Authority, Bridgeport CT 
Technical advisor for an ongoing project to select GI technologies 
and develop preliminary GI design within the downtown area of the 
City to reduce CSO discharges and minimize the need for additional 
gray improvements. Project activities include state-of- the-art 2D H&H 
modeling, site selection, GI technology evaluations and citywide standard 
development.

CSO Long-Term Control Plan 
Buffalo Sewer Authority, Buffalo NY
Technical manager for a multiphase CSO Long-Term Control Plan (LTCP). 
Phase 1 involved system mapping, data collection, development of a 
system-wide hydraulic model, CSO control alternatives and incorporating 
them into a comprehensive system-wide LTCP. Phase II involved 

JERRY KLEYMAN, PE, BCEE, 
ENV SP
CSO Abatement
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additional collection system and water quality 
sampling and model refinement activities. Phase III 
included development and evaluation of additional 
CSO control alternatives including system- wide 
green infrastructure, innovative technologies and 
real-time control evaluations. The final LTCP has 
been developed per US EPA administrative order 
requirements and recently accepted by US EPA 

LTCP 
City of Bridgeport, Bridgeport CT 
Technical advisor for the development of a LTCP 
for CSO abatement. Project included development 
and evaluation of CSO control alternatives, 
receiving water quality evaluations, affordability 
analyses and an implementation schedule 
preparation.

Upper Allegheny Basin Planning
Allegheny County Sanitary Authority, 
Pittsburgh, PA
Project manager for the recently completed 
ALCOSAN Upper Allegheny Basin Wet Weather 
Planning project.  Project involved development 
and calibration of combined and separate sewer 
system hydraulic models, and evaluating overall 
wet weather flow management alternatives for 
the ALCOSAN facilities as well as a number of 
customer municipalities’ combined and separate 
sanitary sewer systems.  Evaluated alternatives 
for the ALCOSAN and customer municipalities 
included a wide range of green source control, 
green infrastructure, conveyance, and storage and 
treatment technologies.  

Williamsport Sanitary Authority Act 537 
Facilities Plan, CSO and BNR Study 
Williamsport Sanitary Authority, Williamsport, 
PA
Project manager for comprehensive facilities 
planning to address two regulatory requirements 
for the Williamsport Sanitary Authority- Enhanced 
Nutrient Removal (driven by the Chesapeake 
Bay Nutrient Reduction Program) and revision of 
their CSO control plan. The studies involved an 
evaluation of a range of compliance alternatives 
and identification of the environmental benefit for 
each. The LTCP has been developed per USEPA 
administrative order requirements and approved by 
US EPA (Region 3) and PA DEP.

Combined Sewer Overflow 
Management and Control Program
Capital Region Water, Harrisburg, PA
Technical advisor for the development of a 
comprehensive CSO management and control 
program, which included all aspects of CSO 
planning such as flow monitoring, collection system 
modeling, water quality monitoring and modeling, 
and alternatives evaluation. Project manager for a 
nitrogen removal study at THAs high-purity oxygen 
advanced wastewater treatment facility. The first 
milestone for this program included development 
of a detailed Action Plan. The Action Plan outlined 
the major activities and implementation schedule 
to complete the CSO management and control 
program. The major activities include:Planning and 
implementation of a field data collection program, 
flow monitoring and water quality sampling and 
testing programs.Development of a computerized 
conveyance system hydraulic model and existing 
system characterization.Development and 
evaluation of alternatives for CSO abatement.
Selection of recommended alternative and 
completion of LTCP report. The planning and 
implementation of the field data collection program 
have been completed and the modeling and 
system characterization activities are currently 
underway. The project also involved a study that 
examined modification of the existing secondary 
process at the AWTF to accommodate nitrification 
and denitrification, as well as separate processes 
for nutrient removal.
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COST SAVINGS TOOLS
ARCADIS DATA PROFILER™
The Arcadis Data Profiler is used to analyze GIS and other databases 
for completeness and consistency.  Arcadis uses the Data Profiler to 
identify data gaps, relationships between database tables and views, 
and to compare different versions of data.

The Data Profiler has a simple interface that allows the user to perform 
the following steps:

1. Select the source database (the City’s Sewer GIS)

2. Display the database tables and/or views

3. Select the tables or view objects to analyze (which assets or 
attributes within the GIS you want to analyze)

4. Select the output results database

5. Specify options to use ArcGIS, include all values or exclude values

Output Data / Views
The results are stored in a Microsoft Access database that contains 
queries and reports about the data.

The primary “Table Analysis” report lists the profiled database object 
names and their record counts.  Empty objects are highlighted red and 
tables without a Primary Key are highlighted yellow.  Each field is listed 
with the percent populated, zero and negative values.  Details are listed 
for each field regarding their data type and range of values.

GIS specific functionality reports on the types of geometric features, 
domain values, length distribution of records and geometric network 
connectivity.

Arcadis Data Profiler provides a quick understanding of large datasets 
by quantifying their content and enabling prioritized recommendations 
for filling data gaps and correcting or enhancing a utility’s data.
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City of Portland, ME 

Proposal for Planning and Engineering Services for Infiltration/Inflow Program 

 Scope of Services  

 

Project Background and Goals 

On September 29, 2012, the EPA issued an Order for Compliance and Complaint, including a 
proposed civil penalty, for sanitary sewer overflows (SSOs) from non-permitted portions of the 
City of Portland’s collection system. In accordance with that Order, the City completed a 
“Capacity, Management, Operation and Maintenance (CMOM) and Corrective Action Plan” 
Report in November of 2013. The recommendations of the CMOM Report included an 
Infiltration/Inflow (I/I) Removal and Monitoring Program, as well as making improvements to 
the City’s collection system GIS by supplementing and correcting data gaps. This I/I Program will 
address those recommendations and set the course for I/I mitigation and the City of Portland’s 
continuing efforts to abate SSOs from the sanitary collection system. 

Portland’s collection system consists of 240 miles of separated and combined sewers and 9 
Pump Stations. For the collection system, the CMOM study evaluated the City’s infrastructure 
primarily by modeling asset conditions and using “risk-based” analysis to identify and prioritize 
renewal needs. Of the 6,977 pipe segments analyzed, 95% were determined low priority for 
placement, and only 1% were found to be high priority for renewal. However, for this I/I 
Program, prioritizing assets for I/I investigations and rehabilitation needs based on the 
likelihood and consequence of failure (risk-based analysis), does not necessarily target or 
address infiltration and inflow mitigation. As such, the City plans to conduct a well-structured I/I 
Program, monitoring flows within the collection system, locating and quantifying I/I, prioritizing 
I/I removal needs, and implementing cost-effective, high priority I/I removal projects.  To assist 
the City of Portland with these initiatives, Arcadis proposes to complete the following Scope of 
Services on behalf of the City. 

Task 1: Project Management 

Project management will be provided throughout the three-year contract duration and 
includes: coordination and meetings with the City of Portland and other City entities, 
stakeholders, staff and subcontractors; presentations to the City at the completion of each task 
or key milestone; scheduling and management of staff resources; quality assurance/quality 
control; budgeting, cost controls and monthly billing; progress reports; and development and 
enforcement of a project-specific Health and Safety Plan. 

Task 1 deliverables will include: 

 Meeting agendas and minutes 
 Project Health and Safety Plan 
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 Progress reports, schedules and budget updates 
 Slide show presentation to the City annually, or at the completion of key milestone 

tasks, outlining work completed, progress made, Infiltration and Inflow identified and 
proposed next steps for the I/I Program 

 Updates and suggested budgets for anticipated, related work and costs to be incurred as 
required to complete the services under the I/I Program, including: 
 

 Water use and debris disposal costs associated with field work.  
 Police details/traffic control where needed for field work. 
 Access to private property facilitated by the City.  
 Updates to the City’s website. 

 
 

Task 2: Kickoff Workshop, Data Gathering, Public Participation 

Arcadis proposes that the project begin with a Kickoff Workshop amongst DPW staff, Arcadis 
and any other parties you suggest.  We have assumed a two-day, in-person workshop, to be 
followed by continued discussions and coordination as the final approach and schedule is 
shaped.  At the Workshop, we will discuss project goals, individual tasks, project schedule, 
personnel, responsibilities, lines of communication and coordination protocols. 

 Prior to the Workshop (and during the Workshop), we will collect and review any 
available, pertinent data regarding your collection system, including GIS and other 
mapping, the collection system hydraulic model, metering data and other pertinent 
reports, studies, and data from past or on-going sewer system investigations. 

This task also includes Public Participation meetings and preparation of informational materials 
for use related to field activities or other desired discussion topics. We have assumed two 
meetings per year over the three-year contract term, and will provide additional information 
for the City to add to the City or DPW website, or to utilize through other public outreach 
mediums. 

Task 2 deliverables will include: 

 Agenda and goals for the Project Kickoff Workshop 
 Letter or memorandum summarizing Kickoff Workshop discussions, conclusions, and 

decisions regarding the course of the I/I Program 
 Agendas and necessary materials for Public Participation meetings 
 Sample public information notices and bulletins for the City to disseminate through the 

City website or other media outlets 
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Task 3: Data Gap Analysis 

GIS Gap Analysis 

Arcadis will utilize our Arcadis Data Profiler program to complete a gap analysis of the City’s GIS 
and make recommendations for filling the data gaps.  We will review the data gaps with the 
City’s staff to ensure that you know what missing information needs to be obtained. 

Arcadis will use Data Profiler to identify data gaps, relationships between database tables and 
views, and to compare different versions of data.  Data Profiler’s interface allows us to: 

o Select the source database (the City’s Sewer GIS) 
o Select which assets or attributes to analyze 
o Create the output results database to allow for identification of data gaps 

In addition to utilizing Data Profiler, and in conjunction with the data gathering conducted 
under Task 2, Arcadis will collect and review reports, record drawings, operating and 
maintenance manuals and other GIS information, as necessary to gain a full understanding of 
the wastewater collection system and assess missing asset information. 

Wherever field investigations conducted under other Tasks of the I/I Program coincide with GIS data 
gaps, we will collect and provide information for the City to fill the data gaps.  For example, if we are 
inspecting a manhole where there is missing information on system connectivity or flow direction, we 
will record this information and relay it to the City to update the GIS.  

Hydraulic Model Gap Analysis: Arcadis will evaluate the City’s hydraulic model(s) and determine 
if the modeled network should be expanded and if the model should be recalibrated.  We will 
make recommendations for updating or improving the model by adding data points or other 
information, to support the I/I Program or any related programs the City is undertaking. 

Wherever field investigations conducted under other Tasks of the I/I Program coincide with hydraulic 
model gaps, we will collect and provide information for the City to fill the model data gaps.  

Background Information and Gap Analysis Report, which will summarize the existing 
information, data and reports which have been reviewed and state the findings and 
recommendations from the GIS and Hydraulic Model Gap analysis.  

 

Task 3 deliverables will include: 

 Background Information and Data Gap Analysis Letter Report, including 
recommendations for the City to update the Sewer GIS and hydraulic model(s) to close 
or correct data gaps. 

 Meeting with the City to discuss the Gap Analysis Report recommendations 
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Task 4: Flow Monitoring Program 
 
Under this Task, Arcadis will assist the City with developing a flow monitoring strategy that 
includes review of recommended meter sites from the CMOM report, identification of other 
suitable sites, field verification of these sites, recommendation of initial sites, installation of 
flow monitoring equipment and data collection and maintenance procedures for the flow 
monitoring equipment.  In conjunction with implementation of the flow monitoring program, 
we will superimpose rain data on wastewater collection system flow data and identify excessive 
infiltration and inflow study areas. 
 
The flow monitoring program will consist of: 
 

 Installation, maintenance and monitoring of 40 flow meters (over a two-year program) 
 Each meter will be in operation for a period of 12 weeks (480 meter-weeks in total)  
 One permanent groundwater gauge and one rainfall gauge, both of which can be 

supplemented with additional gauges which already exist within the City. 
 

Prioritization of meter locations will take into consideration a number of factors and sources of 
information, including: 

 
 Recent and on-going flow monitoring and CCTV data 
 Historic and recently discovered problem areas, where back-ups, surcharging, and 

overflows have occurred 
 Areas which may not have known back-ups and overflows, but are tributary to areas 

which have had such problems 
 Areas where the hydraulic model indicates potential I/I related capacity issues, such as 

those related to wet weather events or high groundwater periods 
 Areas near water bodies and areas which are tidally influenced 
 The oldest and most densely populated areas of the collection system 

 
Tidal Impacts:  A considerable portion of Portland’s collection system is in close proximity to 
tidally influenced water bodies, including Back Cove, Capisic Brook, Portland Harbor and the 
Fore River.  I/I from tidal influences could result from leaking pipes allowing groundwater to 
enter the system, or from tidal waters entering manholes covers which are not watertight. This 
influence might be seen during normal high tides (twice daily), or just during extreme (full 
moon) high tides.  Tidal impacts on sanitary and combined sewer flows can be evaluated by 
looking at collection system flow fluctuations with groundwater and tidal data, particularly 
during extreme high tides.  In certain locations, we will assess the use of salinity gauges during 
extreme high tides in evaluating tidal impacts. 
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Engineering Analysis of Flow Data:  Arcadis will provide engineering analysis of flow data, 
including calculation of average daily flow, peak daily flow and peak hourly flow for each meter 
area.  We will quantify infiltration and inflow by meter area and for entire metered system.  
Meter areas will be ranked by quantity of infiltration and inflow, and follow-on investigation 
recommendations (SSES activities, per Task 5) will be made according to those prioritized 
rankings to further investigate major I/I sources.  We will provide a summary flow monitoring 
report for each year of flow monitoring and meet with the City to discuss findings and SSES 
recommendations. 

 
Task 4 deliverables will include: 

 Meeting with the City to discuss the Flow Monitoring Program strategy and 
implementation 

 Annual “Flow Monitoring Program Letter Report”, with findings, results and SSES 
recommendations 
 

Task 5: Investigation of Major I/I Sources - Sewer System Evaluation Survey (SSES) 

Under this Task, Arcadis will develop and conduct a collection system I/I investigation strategy 
that includes flow isolation, closed circuit television (CCTV) inspections, manhole inspections, 
smoke testing, dye testing and building inspections as appropriate to identify major source of 
I/I.   

SSES Investigations 

We have assumed that the following units of field investigations and SSES activities will be 
completed: 

 Flow isolation: 317,000 LF, representing 25% of the collection system 
 Pipeline cleaning and CCTV: 76,000 LF, representing 6% of the collection system 

o We propose to analyze this quantity of CCTV video, plus an additional 76,000 
LF of CCTV video to be obtained under your separate, annually CCTV contract 

o The total linear footage of CCTV to be analyzed will be approximately 152,000 
LF, representing 12% of the collection system. 

o We have also assumed a mix of large and small diameter pipes, and some light 
and some heavy cleaning, based on past experience. 

 Manhole inspections: 956 manholes, representing 15% of the collection system 
 Smoke testing: 126,700 LF, representing 10% of the collection system 
 Dye testing: 10 days  
 Large building inspections: 45 buildings 
 Large building dye testing: 15 days 

Percentages are based on the entire (presumed) 240 miles of sewers and 6,375 manholes in 
your collection system, which includes both combined and separated sewers. 
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CCTV Inspections:  The CCTV inspection work will be accomplished with a combination jet 
vacuum truck and mobile television studio truck with two operators. All observations, 
pipe defects and I/I sources will be recorded in an electronic database with digital pictures 
and digital movie clips for each line segment.  Digital video files on DVDs will be provided 
after the conclusion of the inspection work. Two hard copies of the reports will also be 
provided. 

We understand that the City will budget separately from this contract for costs associated 
with water supply, sewer cleaning debris disposal, access to private property or 
easements and police details, as needed. 

The CCTV inspection database will be delivered to the City in Pipeline Assessment and 
Certification Program (PACP) format and inspection video files will be provide in .mpg 
format.   

Infiltration and inflow (I/I) will be estimated and rehabilitation recommendations will be 
made as described below. 

Manhole Inspections:  Manhole inspections will utilize Arcadis’ or its subcontractor’s Standard 
Manhole Inspection Form and will document the following information:  

1. Manhole identification by number; 
2. Manhole cover type, number of holes in cover, whether cover is subject to 

ponding; 
3. Condition of manhole frame and number of manhole grade adjustments; 
4. Cracks or breaks in the walls, shelf, or invert; 
5. Infiltration, at any place, estimated in gallons per minute (GPM); 
6. Integrity of joints between barrel sections; 
7. Construction materials and condition; 
8. Manhole depth; 
9. High water mark; 
10. Groundwater level at manhole, if monitored; 
11. Condition of the corbel 
12. Condition of steps; and 
13. Digital photographs of each manhole. 

 

The influent and effluent sewer lines connected to the manholes will also be inspected by 
lamping during internal manhole inspections.  The following information will be recorded: 

1. Length, size and type of pipe; 
2. Offsets or misalignment of any part; 
3. Protruding taps; 
4. Root intrusion; 
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5. Visible infiltration/inflow sources estimated in gallons per minute (GPM); 
6. Type and depth of debris in pipe; 
7. Sluggish flow or wastewater backing up into manhole  
8. Condition of pipe or corrosion; and 
9. Digital photographs of each influent and effluent sewer. 

 

The influent and effluent sewer lines connected to the manhole will be observed from the 
ground surface to document the relative direction of the sewer lines during surface manhole 
inspections.  Pipe sizes and flow characteristics will be noted when possible. 

Manhole inspection field data will be evaluated and summarized.  Individual log sheets of each 
manhole inspected will be prepared.  The summaries of the manhole inspection will include all 
observed infiltration contributed to the sanitary sewer system, all defects and other 
abnormalities, and potential extraneous flow sources.  Sewer line configurations will be verified 
and information will be provided to the City for the City to update the Sewer GIS, as needed. 

 

Condition Assessment and Rehabilitation Recommendations 

ARCADIS will analyze all data collected by the field crews to isolate and identify sources of I/I in 
the system.  Field data to be analyzed includes all information collected during SSES activities: 
CCTV and manhole inspections, flow isolation, smoke testing, building inspections and dye 
testing.  All information will be collected, stored and submitted to the City in accordance with 
standard geodatabase format for the City to import into its GIS if desired.   

The collection system condition assessment deliverable will include a listing of all sources of I/I 
identified during the SSES activities and recommendations for rehabilitating or replacing each 
deficient component of the sewer system contributing excessive I/I.  For all SSES activities, I/I 
will be estimated and rehabilitation recommendations will be made.  A schedule for implementing 
the recommended rehabilitation/replacement measures, including engineering design and 
construction, will be included. 

Task 5 deliverables will include: 

 CCTV inspection database in Pipeline Assessment and Certification Program (PACP) 
format and inspection video files in .mpg format 

 Manhole inspections database and logs 
 Field logs and databases for all other SSES activities: flow isolation, smoke testing, 

building inspection and dye testing results and recommendations 

The above deliverables will be included in the final Wastewater Collection System Analysis and 
Action Plan Report described below under Task 6.  The report will include recommendations, 
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budgetary cost estimates and an implementation plan developed from the analysis of the SSES 
findings. 

 

Task 6: Wastewater Collection System Analysis and Action Plan 

This task will consist of developing and presenting a report with recommendations for sewer 
system rehabilitation and renewal for I/I reduction to meet the requirements of the EPA Order 
for Compliance.  This will include a short-term (2-5 year) and long term (10-year) I/I Mitigation 
Capital Improvement Plan, the development of which will be closely coordinated with the DPW.  

Under this task, Arcadis will work with the City to determine strategies to reduce inflow and 
infiltration into the wastewater collection system, establish priorities for rehabilitation, repair 
and replacement projects, and prepare associated cost estimates and implementation plans. 
 
The Wastewater Collection System Analysis and Action Plan Report will summarize all data, 
information, evaluations and findings and recommendations. The Report will include results 
from all phases of the project, and will include an Executive Summary and recommendations 
for I/I removal and sewer system rehabilitation. 

Results of the flow monitoring program and SSES activities will be summarized, and all data, 
logs, videos and other field-collected data will be provided. Draft versions of the report outline 
and final report will be submitted for review and comment by the Portland DPW.  We will 
prepare and deliver paper and electronic copies and present the Final Report to the appropriate 
officials. 

Long-term Flow Monitoring:  Under this Task, Arcadis will also evaluate the benefits of a long-term 
flow monitoring program.  This will include consideration of such benefits as:  comparison of 
pre- and post-rehabilitation flow data to track the effectiveness of I/I removal projects; 
continued compliance with the EPA Order and Corrective Action Plan; updates for your 
hydraulic model; and identification of new I/I issues which may arise as the collection system 
ages and other future changes impact the system. 

The final Wastewater Collection System Analysis and Action Plan Report will include: 

 A summary of our review of existing data and past and ongoing related studies and 
projects 

 A clear explanation of our methodology for developing the flow monitoring and SSES 
strategies 

 Maps and plans showing the selected meter areas and meter locations 
 A detailed explanation of how metering data was analyzed, verified, and utilized to 

calculate the various flow components 
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 A description of how we used the Flow Monitoring Program results to prioritize meter 
areas for targeted follow-on SSES 

 A summary of SSEES activities, findings and recommendations (see Task 5 deliverables) 
 Cost estimates and a schedule for conducting cost- effective Sewer System 

Rehabilitation Contracts and other I/I removal activities 
 Recommendations for a future permanent flow monitoring program (including 

recommended meter locations)   
 

Task 6 deliverables will include: 

 Wastewater Collection System Analysis and Action Plan Report 
 Presentation of Final Report and recommendations to the City 

 

Project Schedule 

Attached to this Scope of Work is our proposed Project Schedule.  We propose that data review 
and gap analysis tasks begin in the Spring of 2017 and that the first phase of flow monitoring 
begin in the Fall of 2017.  As shown, we propose that the Flow Monitoring Program be 
implemented over two high-groundwater seasons, and that follow-on SSES activities follow 
each phase of flow monitoring.  The proposed schedule has been developed with the goal of 
meeting the deadlines of the EPA Order of Compliance. 

 

 
 

 



BENJAMIN PEARSON, PE, COMPLIANCE 
COORDINATOR
PORTLAND DEPARTMENT OF PUBLIC WORKS
55 PORTLAND STREET
PORTLAND, ME  04101

Invoice Date: June 8, 2017
Project No: 26980001.0000
Invoice No: 0849636
Payment Terms: 30 Days
Invoice Due Date: July 8, 2017

SANITARY SEWER SYSTEM INFILTRATION/INFLOW PROGRAM - PO# 043930 

WORK COMPLETED THIS PERIOD:
•  PROJECT SET-UP AND PRELIMINARY INFORMATION REVIEW   
•  COORDINATION WITH DPW AND SUBCONTRACTORS                  
•  KICKOFF MEETING WITH CITY/DPW   

Professional Services from April 24, 2017 to May 21, 2017
          Task 00100 Project Management
 Professional Personnel

Hours Rate Amount
PROJECT MANAGER

HAYNES, SCOTT    1.00 195.00  195.00
Totals 1.00 195.00
Total Labor 195.00

             $195.00Total this Task

 Task 00200 Kickoff, Data Collection, Publ
 Professional Personnel

Hours Rate Amount
ENGINEER/SCIENTIST/ARCHITECT II

CATHCART, ERIC    6.00 106.00  636.00
SENIOR ENGINEER/SCIENTIST/ARCHITECT

ANDERSON, AMY    11.00 175.00  1,925.00
PROJECT MANAGER

HAYNES, SCOTT    7.50 195.00  1,462.50
PROJECT DIRECTOR / PRINCIPAL IN CHARGE

LACHMAYR, JENNIFER    7.00 205.00  1,435.00
Totals 31.50 5,458.50
Total Labor 5,458.50

 Reimbursable Expenses
TOLLS,PARKING,TRANSPORT,GAS

5/16/2017 ANDERSON, AMY Kickoff Meeting Parking 12.10

 



5/16/2017 ANDERSON, AMY Tolls 13.20
5/16/2017 CATHCART, ERIC Parking 2.20

REIMB EMPLOYEE MILEAGE
5/16/2017 ANDERSON, AMY Kickoff Meeting 115.56

Total Reimbursables 143.06 143.06

           $5,601.56Total this Task

       $5,796.56Total this Invoice
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BENJAMIN PEARSON, PE, COMPLIANCE 
COORDINATOR
PORTLAND DEPARTMENT OF PUBLIC WORKS
55 PORTLAND STREET
PORTLAND, ME  04101

Invoice Date: July 10, 2017
Project No: 26980001.0000
Invoice No: 0855266
Payment Terms: 30 Days
Invoice Due Date: August 9, 2017

SANITARY SEWER SYSTEM INFILTRATION/INFLOW PROGRAM - PO# 043930 

WORK COMPLETED THIS PERIOD:
•  REVIEW OF PAST STUDIES AND INFORMATION   
•  GIS EXAMINATION/GAP ANALYSIS                  
•  COORDINATION WITH DPW   
•  MEETINGS WITH METERING SUBCONTRACTORS ON PAST METERING SITES, RESULTS   

Professional Services from May 22, 2017 to July 2, 2017
          Task 00100 Project Management
 Professional Personnel

Hours Rate Amount
ADMINISTRATIVE / TECHNICIAN

SLATER, DUANE    1.00 85.00  85.00
PROJECT MANAGER

HAYNES, SCOTT    2.00 195.00  390.00
Totals 3.00 475.00
Total Labor 475.00

             $475.00Total this Task

 Task 00200 Kickoff, Data Collection, Publ
 Professional Personnel

Hours Rate Amount
ENGINEER/SCIENTIST/ARCHITECT III

MITCHELL, SEAN    52.00 125.00  6,500.00
PROJECT ENGINEER/SCIENTIST/ARCHITECT

ANDERSON, SETH    1.00 155.00  155.00
SENIOR ENGINEER/SCIENTIST/ARCHITECT

ANDERSON, AMY    33.00 175.00  5,775.00
PROJECT MANAGER

HAYNES, SCOTT    17.00 195.00  3,315.00

 



PROJECT DIRECTOR / PRINCIPAL IN CHARGE
LACHMAYR, JENNIFER    6.00 205.00  1,230.00

Totals 109.00 16,975.00
Total Labor 16,975.00

             $16,975.00Total this Task

 Task 00400 Flow Monitoring Program and I/I Analysis
 Professional Personnel

Hours Rate Amount
ENGINEER/SCIENTIST/ARCHITECT I

BEAUREGARD, BRANDON    4.00 96.00  384.00
ENGINEER/SCIENTIST/ARCHITECT II

JENKINS, CAMERON    5.50 106.00  583.00
Totals 9.50 967.00
Total Labor 967.00

             $967.00Total this Task

       $18,417.00Total this Invoice
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BENJAMIN PEARSON, PE, COMPLIANCE 
COORDINATOR
PORTLAND DEPARTMENT OF PUBLIC WORKS
55 PORTLAND STREET
PORTLAND, ME  04101

Invoice Date: July 31, 2017
Project No: 26980001.0000
Invoice No: 0858108
Payment Terms: 30 Days
Invoice Due Date: August 30, 2017

SANITARY SEWER SYSTEM INFILTRATION/INFLOW PROGRAM - PO# 043930 

WORK COMPLETED THIS PERIOD:
•  CONTINUED REVIEW OF EXISTING METERING SITES AND GIS DATA   
•  DEVELOPMENT OF GIS PLANS/GAP ANALYSIS                  
•  DETERMINATION OF SEWER SYSTEM CONFIGURATION   
•  PRELIMINARY DELINEATION OF SEWERSHEDS   

Professional Services from July 3, 2017 to July 23, 2017
          Task 00100 Project Management
 Professional Personnel

Hours Rate Amount
ADMINISTRATIVE / TECHNICIAN

FONSECA, FRAN    .10 85.00  8.50
SLATER, DUANE    .40 85.00  34.00

PROJECT MANAGER
HAYNES, SCOTT    1.50 195.00  292.50

Totals 2.00 335.00
Total Labor 335.00

             $335.00Total this Task

 Task 00200 Kickoff, Data Collection, Publ
 Professional Personnel

Hours Rate Amount
ENGINEER/SCIENTIST/ARCHITECT I

MACDONALD, SETH    28.00 96.00  2,688.00
SENIOR ENGINEER/SCIENTIST/ARCHITECT

ANDERSON, AMY    9.00 175.00  1,575.00
PROJECT MANAGER

HAYNES, SCOTT    12.50 195.00  2,437.50

 



PROJECT DIRECTOR / PRINCIPAL IN CHARGE
LACHMAYR, JENNIFER    3.00 205.00  615.00

Totals 52.50 7,315.50
Total Labor 7,315.50

             $7,315.50Total this Task

 Task 00400 Flow Monitoring Program and I/I Analysis
 Professional Personnel

Hours Rate Amount
ENGINEER/SCIENTIST/ARCHITECT II

JENKINS, CAMERON    64.50 106.00  6,837.00
Totals 64.50 6,837.00
Total Labor 6,837.00

             $6,837.00Total this Task

       $14,487.50Total this Invoice
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BENJAMIN PEARSON, PE, COMPLIANCE 
COORDINATOR
PORTLAND DEPARTMENT OF PUBLIC WORKS
55 PORTLAND STREET
PORTLAND, ME  04101

Invoice Date: August 30, 2017
Project No: 26980001.0000
Invoice No: 0863773
Payment Terms: 30 Days
Invoice Due Date: September 29, 2017

SANITARY SEWER SYSTEM INFILTRATION/INFLOW PROGRAM - PO# 043930 

WORK COMPLETED THIS PERIOD:
•  CONTINUED REVIEW OF EXISTING METERING SITES AND GIS DATA   
•  DEVELOPMENT OF GIS PLANS/GAP ANALYSIS                  
•  DETERMINATION OF SEWER SYSTEM CONFIGURATION   
•  CONTINUED DELINEATION OF SEWERSHEDS                  
•  INITIAL ANALYSIS OF HYDRAULIC MODEL INFORMATION   
•  PROGRESS UPDATE MEETING WITH DPW     

Professional Services from July 24, 2017 to August 20, 2017
          Task 00100 Project Management
 Professional Personnel

Hours Rate Amount
ADMINISTRATIVE / TECHNICIAN

SLATER, DUANE    .20 85.00  17.00
PROJECT MANAGER

HAYNES, SCOTT    5.00 195.00  975.00
PROJECT DIRECTOR / PRINCIPAL IN CHARGE

LACHMAYR, JENNIFER    2.00 205.00  410.00
Totals 7.20 1,402.00
Total Labor 1,402.00

             $1,402.00Total this Task

 Task 00200 Kickoff, Data Collection, Publ
 Professional Personnel

Hours Rate Amount
ENGINEER/SCIENTIST/ARCHITECT II

JENKINS, CAMERON    17.00 106.00  1,802.00
PROJECT ENGINEER/SCIENTIST/ARCHITECT

ANDERSON, SETH    1.00 155.00  155.00
SENIOR ENGINEER/SCIENTIST/ARCHITECT

ANDERSON, AMY    16.00 175.00  2,800.00

 



PROJECT MANAGER
HAYNES, SCOTT    17.00 195.00  3,315.00

PROJECT DIRECTOR / PRINCIPAL IN CHARGE
LACHMAYR, JENNIFER    8.00 205.00  1,640.00

Totals 59.00 9,712.00
Total Labor 9,712.00

             $9,712.00Total this Task

 Task 00300 Data Gap Analysis
 Professional Personnel

Hours Rate Amount
SENIOR ENGINEER/SCIENTIST/ARCHITECT

ANDERSON, AMY    4.00 175.00  700.00
GOULDING, GUNILLA    4.00 175.00  700.00

PROJECT MANAGER
HAYNES, SCOTT    1.00 195.00  195.00

Totals 9.00 1,595.00
Total Labor 1,595.00

             $1,595.00Total this Task

 Task 00400 Flow Monitoring Program and I/I Analysis
 Professional Personnel

Hours Rate Amount
ENGINEER/SCIENTIST/ARCHITECT II

JENKINS, CAMERON    39.00 106.00  4,134.00
Totals 39.00 4,134.00
Total Labor 4,134.00

 Reimbursable Expenses
REIMB EMPLOYEE MILEAGE

8/15/2017 JENKINS, CAMERON 110.75
Total Reimbursables 110.75 110.75

           $4,244.75Total this Task

       $16,953.75Total this Invoice
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BENJAMIN PEARSON, PE, COMPLIANCE 
COORDINATOR
PORTLAND DEPARTMENT OF PUBLIC WORKS
55 PORTLAND STREET
PORTLAND, ME  04101

Invoice Date: October 2, 2017
Project No: 26980001.0000
Invoice No: 0869348
Payment Terms: 30 Days
Invoice Due Date: November 1, 2017

SANITARY SEWER SYSTEM INFILTRATION/INFLOW PROGRAM - PO# 043930 

WORK COMPLETED THIS PERIOD:
•  CONTINUED REVIEW OF EXISTING METERING SITES AND GIS DATA   
•  DEVELOPMENT OF GIS PLANS/GAP ANALYSIS                  
•  DETERMINATION OF SEWER SYSTEM CONFIGURATION   
•  CONTINUED DELINEATION OF SEWERSHEDS                  
•  ANALYSIS OF HYDRAULIC MODEL INFORMATION       

Professional Services from August 21, 2017 to September 24, 2017
          Task 00100 Project Management
 Professional Personnel

Hours Rate Amount
ADMINISTRATIVE / TECHNICIAN

FONSECA, FRAN    .60 85.00  51.00
SLATER, DUANE    .30 85.00  25.50

SENIOR ENGINEER/SCIENTIST/ARCHITECT
PERRY, STEPHEN    2.50 175.00  437.50

PROJECT MANAGER
HAYNES, SCOTT    3.00 195.00  585.00

Totals 6.40 1,099.00
Total Labor 1,099.00

             $1,099.00Total this Task

 Task 00200 Kickoff, Data Collection, Publ
 Professional Personnel

Hours Rate Amount
SENIOR ENGINEER/SCIENTIST/ARCHITECT

GOULDING, GUNILLA    8.40 175.00  1,470.00
PROJECT MANAGER

HAYNES, SCOTT    14.50 195.00  2,827.50

 



PROJECT DIRECTOR / PRINCIPAL IN CHARGE
LACHMAYR, JENNIFER    6.00 205.00  1,230.00

Totals 28.90 5,527.50
Total Labor 5,527.50

 Reimbursable Expenses
TOLLS,PARKING,TRANSPORT,GAS

8/15/2017 ANDERSON, AMY Portland Project Meeting 11.00
8/15/2017 ANDERSON, AMY Portland Project Meeting 10.00

MEALS
8/15/2017 ANDERSON, AMY Portland Project Meeting 64.51

REIMB EMPLOYEE MILEAGE
8/15/2017 HAYNES, SCOTT mileage 110.21
8/15/2017 ANDERSON, AMY Portland Project Meeting 136.43

Total Reimbursables 332.15 332.15

           $5,859.65Total this Task

 Task 00300 Data Gap Analysis
 Professional Personnel

Hours Rate Amount
SENIOR ENGINEER/SCIENTIST/ARCHITECT

ANDERSON, AMY    29.00 175.00  5,075.00
Totals 29.00 5,075.00
Total Labor 5,075.00

             $5,075.00Total this Task

 Task 00400 Flow Monitoring Program and I/I Analysis
 Professional Personnel

Hours Rate Amount
ENGINEER/SCIENTIST/ARCHITECT II

JENKINS, CAMERON    65.50 106.00  6,943.00
Totals 65.50 6,943.00
Total Labor 6,943.00

             $6,943.00Total this Task

       $18,976.65Total this Invoice
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BENJAMIN PEARSON, PE, COMPLIANCE 
COORDINATOR
PORTLAND DEPARTMENT OF PUBLIC WORKS
55 PORTLAND STREET
PORTLAND, ME  04101

Invoice Date: November 2, 2017
Project No: 26980001.0000
Invoice No: 0874462
Payment Terms: 30 Days
Invoice Due Date: December 2, 2017

SANITARY SEWER SYSTEM INFILTRATION/INFLOW PROGRAM - PO# 043930 

WORK COMPLETED THIS PERIOD:
•  CONTINUED REVIEW OF EXISTING METERING SITES AND GIS DATA   
•  DEVELOPMENT OF GIS PLANS/GAP ANALYSIS                  
•  DETERMINATION OF SEWER SYSTEM CONFIGURATION   
•  CONTINUED DELINEATION OF SEWERSHEDS                  
•  ANALYSIS OF HYDRAULIC MODEL INFORMATION
•  PLANNING WORKSHOP HELD WITH DPW             

Professional Services from September 25, 2017 to October 22, 2017
          Task 00100 Project Management
 Professional Personnel

Hours Rate Amount
ADMINISTRATIVE / TECHNICIAN

FONSECA, FRAN    .10 85.00  8.50
SLATER, DUANE    .20 85.00  17.00

PROJECT MANAGER
HAYNES, SCOTT    2.00 195.00  390.00

PROJECT DIRECTOR / PRINCIPAL IN CHARGE
LACHMAYR, JENNIFER    2.00 205.00  410.00

Totals 4.30 825.50
Total Labor 825.50

             $825.50Total this Task

 Task 00200 Kickoff, Data Collection, Publ
 Professional Personnel

Hours Rate Amount
ENGINEER/SCIENTIST/ARCHITECT II

JENKINS, CAMERON    33.50 106.00  3,551.00
SENIOR ENGINEER/SCIENTIST/ARCHITECT

GOULDING, GUNILLA    8.30 175.00  1,452.50
PROJECT MANAGER

HAYNES, SCOTT    9.00 195.00  1,755.00

 



PROJECT DIRECTOR / PRINCIPAL IN CHARGE
LACHMAYR, JENNIFER    6.00 205.00  1,230.00

Totals 56.80 7,988.50
Total Labor 7,988.50

             $7,988.50Total this Task

 Task 00300 Data Gap Analysis
 Professional Personnel

Hours Rate Amount
ENGINEER/SCIENTIST/ARCHITECT II

JENKINS, CAMERON    49.00 106.00  5,194.00
SENIOR ENGINEER/SCIENTIST/ARCHITECT

ANDERSON, AMY    35.00 175.00  6,125.00
GOULDING, GUNILLA    4.80 175.00  840.00

PROJECT MANAGER
HAYNES, SCOTT    10.00 195.00  1,950.00

Totals 98.80 14,109.00
Total Labor 14,109.00

             $14,109.00Total this Task

 Task 00400 Flow Monitoring Program and I/I Analysis
 Professional Personnel

Hours Rate Amount
PROJECT MANAGER

HAYNES, SCOTT    5.00 195.00  975.00
Totals 5.00 975.00
Total Labor 975.00

             $975.00Total this Task

       $23,898.00Total this Invoice
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BENJAMIN PEARSON, PE, COMPLIANCE 
COORDINATOR
PORTLAND DEPARTMENT OF PUBLIC WORKS
55 PORTLAND STREET
PORTLAND, ME  04101

Invoice Date: December 4, 2017
Project No: 26980001.0000
Invoice No: 0879975
Payment Terms: 30 Days
Invoice Due Date: January 3, 2018

SANITARY SEWER SYSTEM INFILTRATION/INFLOW PROGRAM - PO# 043930 

WORK COMPLETED THIS PERIOD:
•  CONTINUED REVIEW OF EXISTING METERING SITES AND GIS DATA   
•  DEVELOPMENT OF GIS PLANS/GAP ANALYSIS                  
•  DETERMINATION OF SEWER SYSTEM CONFIGURATION   
•  CONTINUED DELINEATION OF SEWERSHEDS                  
•  ANALYSIS OF HYDRAULIC MODEL INFORMATION             

Professional Services from October 23, 2017 to November 26, 2017
          Task 00100 Project Management
 Professional Personnel

Hours Rate Amount
ADMINISTRATIVE / TECHNICIAN

CHUNG, SEUL    .30 85.00  25.50
FONSECA, FRAN    .20 85.00  17.00

PROJECT MANAGER
HAYNES, SCOTT    2.00 195.00  390.00

PROJECT DIRECTOR / PRINCIPAL IN CHARGE
LACHMAYR, JENNIFER    1.00 205.00  205.00

Totals 3.50 637.50
Total Labor 637.50

             $637.50Total this Task

 Task 00200 Kickoff, Data Collection, Publ
 Professional Personnel

Hours Rate Amount
ENGINEER/SCIENTIST/ARCHITECT I

MACDONALD, SETH    10.00 96.00  960.00
ENGINEER/SCIENTIST/ARCHITECT II

JENKINS, CAMERON    4.00 106.00  424.00
PROJECT ENGINEER/SCIENTIST/ARCHITECT

ANDERSON, SETH    42.00 155.00  6,510.00

 



PROJECT MANAGER
HAYNES, SCOTT    20.00 195.00  3,900.00

PROJECT DIRECTOR / PRINCIPAL IN CHARGE
LACHMAYR, JENNIFER    2.00 205.00  410.00

Totals 78.00 12,204.00
Total Labor 12,204.00

             $12,204.00Total this Task

 Task 00300 Data Gap Analysis
 Professional Personnel

Hours Rate Amount
ENGINEER/SCIENTIST/ARCHITECT II

JENKINS, CAMERON    22.50 106.00  2,385.00
SENIOR ENGINEER/SCIENTIST/ARCHITECT

ANDERSON, AMY    32.00 175.00  5,600.00
GOULDING, GUNILLA    70.20 175.00  12,285.00

PROJECT MANAGER
HAYNES, SCOTT    7.00 195.00  1,365.00

Totals 131.70 21,635.00
Total Labor 21,635.00

 Reimbursable Expenses
REIMB EMPLOYEE MILEAGE

10/12/2017 HAYNES, SCOTT mileage 112.35
Total Reimbursables 112.35 112.35

           $21,747.35Total this Task

 Task 00400 Flow Monitoring Program and I/I Analysis
 Professional Personnel

Hours Rate Amount
ENGINEER/SCIENTIST/ARCHITECT II

JENKINS, CAMERON    75.50 106.00  8,003.00
PROJECT MANAGER

HAYNES, SCOTT    17.00 195.00  3,315.00
Totals 92.50 11,318.00
Total Labor 11,318.00

             $11,318.00Total this Task

       $45,906.85Total this Invoice

 

Page 2 

Project 087997526980001.0000 Citywide I/I Program Invoice



CMOM Annual Report 
City of Portland, Maine 
Reporting Period 2017 
 

 

18 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B – Sanitary Sewer Overflow Reports 
  



CMOM Annual Report 
City of Portland, Maine 
Reporting Period 2017 
 

 

18 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B – Sanitary Sewer Overflow Reports 
  



discharge_incident_report_Franklin Street 1 29 17  DEPLW-0832 

                           Maine Department of Environmental Protection  
 

NON-COMPLIANCE/DISCHARGE INCIDENT REPORT 
 
Facility:  Franklin Street Station Municipality: Portland 
 
Date of Incident/Exceedence: 1-29-2017 through 1-31-2017 
 
Verbal Notification Date: 1-31-2017 To Whom: Stuart Rose/Alex Rosenberg 
 
Caller: John Emerson via e mail Phone #: 874-8468 
 
Parameter/Pollutant Quantity and Concentration of Release/Exceedence (include test results): 
Sanitary sewage. 2,490,000 gallons estimated based on CSO overflow monitoring data. Volume figures are being 
reviewed and possibly modified by Jordan Engineering. Modified totals will be forward when they become available. 
No water quality testing was performed. 

Specific Location and Duration of Release/Exceedence: 
Overflow occurred at the outfall of CSO 18. CSO 18 empties in to Back Cove just north westerly of the 295 overpass 
at Exit 7. Overflow commenced at approximately 02:30 on 1/29/17. At this point, the overflow stopped at 1/30/17 at 
08:30. A possible event may have occurred on 1/31/17. We are awaiting confirmation from flow analysis being 
performed at Jordan Engineering. 

Observed Environmental Effects: 
Overflow sites at CSO outfalls were inspected at low tide. No negative environmental effects were observed. No 
floatables or sewage oriented debris observed. 

Describe specifically what happened, when, and why (include all details, and use additional pages 
if needed, including maps, diagrams as necessary): 
Franklin Street pump station’s level control system failed. The wet well alarm system was disabled by a Water 
Resources on call operator. The real time alarm system at CSO 18 failed to notify either Water Resources personnel 
or Portland Water District personnel. 
 
See attached summary memo. 

Remedial Actions Taken and Times When Taken: 
Portland Water District staff notified Water Resources of a possible overflow event at CSO 18. Water Resources 
personnel responded to Franklin Street pump station, pumped down the surcharge, corrected the control problem 
and reenabled the wet well alarm. See attached summary memo. 

Specific Measures Needed to Prevent Recurrence: 
Analyze and improve the wet well level control system. Reprogram wet well alarms to permanently “latch” and not 
cycle. Rewrite protocols to forbid disabling of alarms without administrative approval. Investigate the real time 
monitoring system at all CSO’s. Revisit and correct problems with real time dry weather notification. See attached 
summary memo. 
Implementation Schedule: 

Action Item Description Projected Completion Date 

All measures specified are in progress February 28, 2017 
SCADA and level control modifications February 28, 2017 
  
Prepared By: John Emerson Date: 2-3-17 
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Non-compliance/Discharge Incident Report Form 
 

The Discharge Incident Report Form can be used by treatment facility personnel to notify the Department when any 
licensed parameter has been exceeded or when reporting combined sewer overflow related dry weather overflows 
(DWO's), bypasses, sanitary sewer overflows (SSO's), spills from facility premises to surface waters, or other incidents 
which violate license conditions as per Chapter 523 Rules regarding "Waste Discharge License Conditions."  This 
form is not mandatory, but if you choose not to use it, be sure that the form or letter you do use includes all the 
information that this one does.   
 
As per Chapter 523 "Waste Discharge License Conditions," the permittee shall report any non-compliance which may 
endanger health or the environment orally within 24 hours followed up by a written submission within 5 days of the 
time the permittee became aware of the circumstances.  The following shall also be included as information which 
must be reported within 24 hours: 

- any unanticipated bypass which exceeds any effluent limitation in the permit [including sanitary sewer 
overflows (SSO's) and dry weather overflows (DWO's) from CSO discharge points] 

- any upset which exceeds any effluent limitation in the permit 
- violation of a maximum daily discharge limitation for any of the pollutants listed by the Department in the 

permit 
 



















discharge_incident_report_Four Winds Road 2 22 17  DEPLW-0832 

                           Maine Department of Environmental Protection  
 

NON-COMPLIANCE/DISCHARGE INCIDENT REPORT 
 
Facility:  Four Winds Road Sewer Municipality: Portland 
 
Date of Incident/Exceedence: 2-22-17 
 
Verbal Notification Date: 2-23-2017 To Whom: Stuart Rose/Alex Rosenberg via email 
 
Caller: John Emerson Phone #: 874-8468 
 
Parameter/Pollutant Quantity and Concentration of Release/Exceedence (include test results): 
Sanitary sewage. No release to the environment. Two to three inches of sewage backed up in the cellar of #80 Four 
Winds Road. 

Specific Location and Duration of Release/Exceedence: 
The cellar of #80 Four Winds Road. Complaint came in at 21:15 on February 22, 2017. It appears that the cellar had 
been flooded for a couple of hours. 
 
Four Winds Road is part of a subdivided enclave between Brighton Avenue and Ludlow Street in Portland. Location 
maps attached. 
Observed Environmental Effects: 
Damage to the cellar area and contents. Home owner called ServPro to clean up the damage. 

Describe specifically what happened, when, and why (include all details, and use additional pages 
if needed, including maps, diagrams as necessary): 
A large root mass curtain, at a joint in the 8” vitrified clay main, blocked system flow and caused the backup at # 80 
Four Winds Road.   
 
A TV photo of the root mass curtain is attached. 

Remedial Actions Taken and Times When Taken: 
A mechanical rodder was used to free up the blockage at 23:00 on February 22, 2017. The main was televised the 
following day to confirm the existence of the root mass. The main was then hydraulically root cut and retelevised to 
ensure complete removal of the obstruction. 

Specific Measures Needed to Prevent Recurrence: 
The Four Winds gravity sewer main will be added to our root intrusion “trouble list”. The main will be added to our 
list of sewers to be relined later in the summer of 2017. 

Implementation Schedule: 
Action Item Description Projected Completion Date 

Add main to the root intrusion trouble list Completed 
Reline the main as part of our annual relining program 10-1-2017 
  
Prepared By: John Emerson Date: 3-2-2017 
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Non-compliance/Discharge Incident Report Form 
 

The Discharge Incident Report Form can be used by treatment facility personnel to notify the Department when any 
licensed parameter has been exceeded or when reporting combined sewer overflow related dry weather overflows 
(DWO's), bypasses, sanitary sewer overflows (SSO's), spills from facility premises to surface waters, or other incidents 
which violate license conditions as per Chapter 523 Rules regarding "Waste Discharge License Conditions."  This 
form is not mandatory, but if you choose not to use it, be sure that the form or letter you do use includes all the 
information that this one does.   
 
As per Chapter 523 "Waste Discharge License Conditions," the permittee shall report any non-compliance which may 
endanger health or the environment orally within 24 hours followed up by a written submission within 5 days of the 
time the permittee became aware of the circumstances.  The following shall also be included as information which 
must be reported within 24 hours: 

- any unanticipated bypass which exceeds any effluent limitation in the permit [including sanitary sewer 
overflows (SSO's) and dry weather overflows (DWO's) from CSO discharge points] 

- any upset which exceeds any effluent limitation in the permit 
- violation of a maximum daily discharge limitation for any of the pollutants listed by the Department in the 

permit 
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                           Maine Department of Environmental Protection  
 

NON-COMPLIANCE/DISCHARGE INCIDENT REPORT 
 
Facility:  Sanitary sewer system Municipality: Portland 
 
Date of Incident/Exceedence: 5/26/17 
 
Verbal Notification Date: 5/30/17 To Whom: Stuart Rose/Alex Rosenberg via email 
 
Caller: John Emerson Phone #: 874-8468 
 
Parameter/Pollutant Quantity and Concentration of Release/Exceedence (include test results): 
Sanitary sewage. No quantity of quality estimates. 

Specific Location and Duration of Release/Exceedence: 
8” vitrified clay main in the sidewalk area in front of 753 – 757 Brighton Avenue. See attached map indicating 
location.  

Observed Environmental Effects: 
The sewer system backed up and flooded the cellars of both 753 and 757 Brighton Avenue. Sewage was confined to 
the cellars and back yard areas of both referenced residences. 

Describe specifically what happened, when, and why (include all details, and use additional pages 
if needed, including maps, diagrams as necessary): 
The combination of root intrusion and flushable wipes blocked the sewer system and caused the backup. The system 
backup was reported on the afternoon of 5/26/17. With the surcharge corrected by 18:00 on 5/26/17. Properties at 
753 and 757 Brighton Avenue sustained damage to personal property as a result of the backup. 

Remedial Actions Taken and Times When Taken: 
The sewer system was immediately rodded and the surcharge relieved. The sewer system in question was televised 
and root intrusion was determined to be the main cause of the backup. Photos of the root intruded sewer are 
attached. 

Specific Measures Needed to Prevent Recurrence: 
The sewer system will be full cleaned and root cut. Once cleaned the system will be inspected on a monthly basis and 
will be included on the root intrusion trouble list. The sewer section in question will be added to the sewer lining list 
and will be lined before the end of 2017. 

Implementation Schedule: 
Action Item Description Projected Completion Date 

Clean and root cut the sewer main Underway 
Add the impacted sewer system to the root control trouble list Complete 
Line the root intruded sewer section as identified 11/15/2017 
Prepared By: John Emerson Date: 6/1/2017 
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Non-compliance/Discharge Incident Report Form 
 

The Discharge Incident Report Form can be used by treatment facility personnel to notify the Department when any 
licensed parameter has been exceeded or when reporting combined sewer overflow related dry weather overflows 
(DWO's), bypasses, sanitary sewer overflows (SSO's), spills from facility premises to surface waters, or other incidents 
which violate license conditions as per Chapter 523 Rules regarding "Waste Discharge License Conditions."  This 
form is not mandatory, but if you choose not to use it, be sure that the form or letter you do use includes all the 
information that this one does.   
 
As per Chapter 523 "Waste Discharge License Conditions," the permittee shall report any non-compliance which may 
endanger health or the environment orally within 24 hours followed up by a written submission within 5 days of the 
time the permittee became aware of the circumstances.  The following shall also be included as information which 
must be reported within 24 hours: 

- any unanticipated bypass which exceeds any effluent limitation in the permit [including sanitary sewer 
overflows (SSO's) and dry weather overflows (DWO's) from CSO discharge points] 

- any upset which exceeds any effluent limitation in the permit 
- violation of a maximum daily discharge limitation for any of the pollutants listed by the Department in the 

permit 
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Appendix D – Risk Analysis Map and Rehabilitation Priorities 

 

 

 



Sources: Esri, HERE, DeLorme, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), MapmyIndia, NGCC, © OpenStreetMap contributors, and the GIS User Community

City of Portland Sewer Main Risk MapLegend
Sewer Gravity Main Risk
Risk Number

2 - 3

4

5 - 6

7 - 8

9 - 12 .
Date: 1/26/2018

Risk number was calculated by multiplying the Consequence of Failure (COF) by the Likelihood of 
Failure (LOF). Consequence of Failure was determined by calculating the scores of each pipe as it 
relates to proximity to critical users, street classification, pipe diameter, proximity to surface 
waters, proximity to railroads and force vs. gravity mains. Likelihood of Failure was calculated 
using the calculated NASSCO condition rating of the pipes when available as well as the wet 
weather hydraulic performance. When NASSCO data was not available, assumptions were made 
based on the pipe's age, type, and location.



Facility Identifier From Manhole To Manhole Location Description Width Height Diameter Length Material
SSGM‐03129 SSMH‐4932 SSMH‐4931 Riverside Industrial Pkwy 18" 18" 18" 211 Vitrified Clay Pipe
SSGM‐03069 SSMH‐5377 SSMH‐5378 Riverside St 24" 24" 24" 264 Vitrified Clay Pipe
SSGM‐03070 SSMH‐5378 SSMH‐5379 Riverside St 24" 24" 24" 213 Vitrified Clay Pipe
SSGM‐03071 SSMH‐5379 SSMH‐6303 Riverside St 24" 24" 24" 271 Vitrified Clay Pipe
SSGM‐03131 SSMH‐2998 SSMH‐0196 Riverside St 24" 24" 24" 162 Vitrified Clay Pipe
SSGM‐03134 SSMH‐0196 SSMH‐6287 Riverside St 24" 24" 24" 110 Vitrified Clay Pipe
SSGM‐03136 SSMH‐6287 SSMH‐5377 Riverside St 24" 24" 24" 234 Vitrified Clay Pipe
SSGM‐07195 SSMH‐6303 SSMH‐6304 Riverside St 24" 24" 24" 273 Vitrified Clay Pipe
SSGM‐07196 SSMH‐6304 SSMH‐0837 Riverside St 24" 24" 24" 213 Vitrified Clay Pipe

Facility Identifier From Manhole To Manhole Location Description Width Height Diameter Length Material
SSGM‐02527 SSMH‐2801 SSMH‐4131 Lucas St 24" 24" 24" 49 Reinforced Concrete Pipe
SSGM‐06877 SSMH‐5206 SSMH‐4131 Lucas St 24" 24" 24" 177 Reinforced Concrete Pipe
SSGM‐02855 SSMH‐0782 SSMH‐2902 Mayer Rd 24" 24" 24" 30 Vitrified Clay Pipe
SSGM‐02856 SSMH‐0781 SSMH‐0782 Mayer Rd 24" 24" 24" 17 Vitrified Clay Pipe
SSGM‐03587 SSMH‐0929 SSMH‐0781 Mayer Rd 24" 24" 24" 83 Vitrified Clay Pipe
SSGM‐02550 SSMH‐0927 SSMH‐0266 WSIS Section 7 24" 24" 24" 215 Vitrified Clay Pipe
SSGM‐06881 SSMH‐4133 SSMH‐4134 X‐Country 60" 60" 60" 279 Polypropylene
SSGM‐06882 SSMH‐4134 SSMH‐4135 X‐Country 60" 60" 60" 325 Polypropylene
SSGM‐02526 SSMH‐4569 SSMH‐2801 Lucas St 24" 24" 24" 94 Vitrified Clay Pipe
SSGM‐02854 SSMH‐2902 SSMH‐4569 Mayer Rd 24" 24" 24" 213 Vitrified Clay Pipe
SSGM‐03586 SSMH‐5276 SSMH‐0929 WSIS Section 6 24" 24" 24" 61 Vitrified Clay Pipe
SSGM‐02548 SSMH‐2766 SSMH‐5214 WSIS Section 7 24" 24" 24" 240 Vitrified Clay Pipe
SSGM‐02549 SSMH‐5214 SSMH‐0927 WSIS Section 7 24" 24" 24" 257 Vitrified Clay Pipe
SSGM‐02251 SSMH‐0656 SSMH‐0657 Hicks St Cross Country 48" 48" 48" 136 Brick
SSGM‐02141 SSMH‐2644 SSMH‐2643 West Side Interceptor 54" 54" 54" 212 Brick
SSGM‐02263 SSMH‐2640 SSMH‐5151 West Side Interceptor 54" 54" 54" 239 Brick

Facility Identifier From Manhole To Manhole Location Description Width Height Diameter Length Material
ssgm‐04902 ssmh‐5794 ssmh‐5795 Murray Street 8" 8" 8" 200 Vitrified Clay Pipe
ssgm‐04903 ssmh‐5795 ssmh‐1421 Murray Street 8" 8" 8" 250 Vitrified Clay Pipe

SEWER REHABILITATION LIST
Presumpscot North Interceptor

West Side Interceptor 

Known SSO Areas



Facility Identifier From Manhole To Manhole Location Description Width Height Diameter Length Material
ssgm‐00004 ssmh‐1421 ssmh‐1422 Murray Street 10" 10" 10" 150 Vitrified Clay Pipe
ssgm‐04904 ssmh‐1422 ssmh‐5796 Murray Street 12" 12" 12" 175 Vitrified Clay Pipe
ssgm‐02629 ssmh‐0744 ssmh‐0753 Crosby Street 8" 8" 8" 298 Vitrified Clay Pipe
ssgm‐02857 ssmh‐0265 ssmh‐0783 Brighton Avenue 8" 8" 8" 335 Vitrified Clay Pipe
ssgm‐02487 ssmh‐5524 ssmh‐5525 Four Winds Way 8" 8" 8" 233 Vitrified Clay Pipe
ssgm‐02489 ssmh‐5525 ssmh‐5526 Four Winds Way 8" 8" 8" 256 Vitrified Clay Pipe
ssgm‐02488 ssmh‐5226 ssmh‐2761 Four Winds Way 8" 8" 8" 113 Vitrified Clay Pipe
ssgm‐02442 ssmh‐2761 ssmh‐0708 Four Winds Way 8" 8" 8" 186 Vitrified Clay Pipe
ssgm‐00742 ssmh‐0292 ssmh‐0291 Revere Street 8" 8" 8" 410 Vitrified Clay Pipe
ssgm‐00743 ssmh‐0291 ssmh‐0290 Revere Street 8" 8" 8" 312 Vitrified Clay Pipe
ssgm‐00744 ssmh‐0290 ssmh‐1841 Revere Street 8" 8" 8" 110 Vitrified Clay Pipe
ssgm‐04329 ssmh‐1841 ssmh‐4346 Revere Street 8" 8" 8" 250 Vitrified Clay Pipe
ssgm‐00745 ssmh‐4346 ssmh‐4347 Revere Street 8" 8" 8" 40 Vitrified Clay Pipe
ssgm‐00746 ssmh‐4347 ssmh‐1840 Revere Street 8" 8" 8" 202 Vitrified Clay Pipe
ssgm‐00567 ssmh‐1855 ssmh‐1854 Codman Street 8" 8" 8" 327 Vitrified Clay Pipe
ssgm‐00568 ssmh‐1854 ssmh‐1852 Codman Street 10" 10" 10" 349 Vitrified Clay Pipe
ssgm‐00570 ssmh‐1852 ssmh‐1853 Codman Street 12" 12" 12" 275 Vitrified Clay Pipe
ssgm‐04212 ssmh‐1853 ssmh‐3387 Codman Street 15" 15" 15" 273 Vitrified Clay Pipe
ssgm‐04241 ssmh‐3387 ssmh‐340 Codman Street 15" 15" 15" 240 Vitrified Clay Pipe
ssgm‐04325 ssmh‐4344 ssmh‐4670 Bay View Drive 10" 10" 10" 48 Vitrified Clay Pipe
ssgm‐00571 ssmh‐4670 ssmh‐4669 Bay View Drive 10" 10" 10" 48 Vitrified Clay Pipe
ssgm‐00573 ssmh‐4669 ssmh‐0301 Bay View Drive 10" 10" 10" 271 Vitrified Clay Pipe
ssgm‐00574 ssmh‐0301 ssmh‐0300 Bay View Drive 10" 10" 10" 173 Vitrified Clay Pipe
ssgm‐04324 ssmh‐0300 ssmh‐4343 Bay View Drive 10" 10" 10" 147 Vitrified Clay Pipe
ssgm‐04323 ssmh‐4343 ssmh‐3808 Bay View Drive 10" 10" 10" 140 Vitrified Clay Pipe
ssgm‐04326 ssm‐0299 ssmh‐4345 Chenery Street 10" 10" 10" 205 Vitrified Clay Pipe
ssgm‐04327 ssmh‐4345 ssmh‐0298 Chenery Street 10" 10" 10" 185 Vitrified Clay Pipe
ssgm‐000564 ssmh‐0298 ssmh‐0297 Chenery Street 10" 10" 10" 400 Vitrified Clay Pipe
ssgm‐000565 ssmh‐0297 ssmh‐0296 Chenery Street 10" 10" 10" 190 Vitrified Clay Pipe
ssgm‐04213 ssmh‐1856 ssmh‐3388 Chenery Street 10" 10" 10" 165 Vitrified Clay Pipe

Facility Identifier From Manhole To Manhole Location Description Width Height Diameter Length Material
SSGM‐01822 SSMH‐0597 SSMH‐0598 Auburn St 15" 15" 15" 187 Vitrified Clay Pipe
SSGM‐04783 SSMH‐5776 SSMH‐4578 Falmouth St 24" 24" 24" 310 Vitrified Clay Pipe

Identified via CCTV



Facility Identifier From Manhole To Manhole Location Description Width Height Diameter Length Material
SSGM‐06224 SSMH‐3960 SSMH‐0789 Waldo St 18" 18" 18" 367 Ductile Iron Pipe
SSGM‐00365 SSMH‐1684 SSMH‐4571 Brighton Ave 10" 10" 10" 287 Vitrified Clay Pipe
SSGM‐03535 SSNS‐0085 SSMH‐3146 Maple St 45" 45" 45" 303 Brick
SSGM‐06767 SSMH‐5384 SWDP‐0638 Riverside St 15" 15" 15" 63 Corrugated Metal Pipe
SSGM‐06085 SSMH‐5983 SSMH‐1265 Auburn St 48" 48" 48" 187 Reinforced Concrete Pipe
SSGM‐03245 SSMH‐0208 SSMH‐5414 Forest Ave 12" 12" 12" 304 Polyvinyl Chloride
SSGM‐03251 SSMH‐3041 SSMH‐3042 Forest Ave 12" 12" 12" 222 Polyvinyl Chloride
SSGM‐06544 SSMH‐3050 SSMH‐4043 Riverside St 12" 12" 12" 288 Polyvinyl Chloride
SSGM‐06547 SSMH‐4044 SSMH‐4046 Riverside St 12" 12" 12" 200 Polyvinyl Chloride
SSGM‐02731 SSMH‐5277 SSMH‐5276 Brighton Ave 12" 12" 12" 240 Polyvinyl Chloride
SSGM‐02772 SSMH‐0265 SSMH‐5206 Brighton Ave 24" 24" 24" 28 Reinforced Concrete Pipe
SSGM‐03252 SSMH‐3042 SSMH‐2987 Forest Ave 10" 10" 10" 214 Polyvinyl Chloride
SSGM‐00969 SSMH‐2125 SSNS‐0093 Middle St 24" 24" 24" 185 Reinforced Concrete Pipe
SSGM‐05640 SSMH‐3800 SSMH‐2124 Middle St 24" 24" 24" 119 Vitrified Clay Pipe
SSGM‐03083 SSMH‐3017 SSMH‐3016 North Port Business Park 48" 48" 48" 64 Reinforced Concrete Pipe
SSGM‐03052 SSMH‐4554 SSMH‐5371 Riverside St 8" 8" 8" 118 Polyvinyl Chloride
SSGM‐03117 SSMH‐5384 SSMH‐5381 Riverside St 24" 24" 24" 200 Vitrified Clay Pipe
SSGM‐03119 SSMH‐0837 SSMH‐5384 Riverside St 24" 24" 24" 174 Vitrified Clay Pipe
SSGM‐03247 SSMH‐5415 SSMH‐5416 Riverside St 12" 12" 12" 280 Polyvinyl Chloride
SSGM‐03248 SSMH‐5416 SSMH‐5417 Riverside St 12" 12" 12" 300 Polyvinyl Chloride
SSGM‐03249 SSMH‐5371 SSMH‐5417 Riverside St 8" 8" 8" 15 Polyvinyl Chloride
SSGM‐06546 SSMH‐4045 SSMH‐5415 Riverside St 12" 12" 12" 279 Polyvinyl Chloride
SSGM‐04183 SSMH‐5661 SSMH‐3297 Washington Ave 8" 8" 8" 238 Vitrified Clay Pipe
SSGM‐03421 SSMH‐3110 SSMH‐5472 Westbrook St 10" 10" 10" 103 Ductile Iron Pipe
SSGM‐03422 SSMH‐0267 SSMH‐3110 Westbrook St 10" 10" 10" 278 Ductile Iron Pipe
SSGM‐02567 SSMH‐5240 SSMH‐5248 Wingate Dr 24" 24" 24" 50 Reinforced Concrete Pipe
SSGM‐02419 SSMH‐5205 SSMH‐5206 Brighton Ave 18" 18" 18" 136 Reinforced Concrete Pipe
SSGM‐02352 SSMH‐5188 SSMH‐6214 Off Cedarhurst Ln  15" 15" 15" 150 Vitrified Clay Pipe

 Needs Investigation
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	Bid #3717 - Ultraviolet Light Cured-in-Place-Pipe Lining Projects FINAL w addenda.pdf
	ADVERTISEMENT: NOTICE TO CONTRACTORS
	NOTICE TO BIDDERS
	PROPOSAL
	WAIVER OF LIEN
	STANDARD SPECIFICATIONS
	SPECIAL PROVISIONS
	Pre- and post- construction CCTV inspection, hard drive and digital media of inspections; traffic control, maintenance and protection; permits, labor, equipment, material, installation, safety, and all other associated work specified and/or required t...

	STORM OR SANITARY SEWER SERVICE LOCATION
	TIME WAIVER REQUEST
	ANTI-IDLE POLICY
	SECTION 101 - CONTRACT INTERPRETATION
	SECTION 102 - BIDDING
	SECTION 103 - AWARD AND CONTRACTING
	SECTION 104 - GENERAL RIGHTS AND RESPONSIBILITIES
	SECTION 107 - TIME
	SECTION 108 - PAYMENT
	SECTION 110 - INDEMNIFICATION, BONDING, AND INSURANCE
	SECTION 602 – PIPE LINING
	C. The CIPP shall be installed in accordance with the practices given in ASTM F1216 (for direct inversion thermal cured installations), ASTM F1743 (for pulled-in-place thermal cured installations), or ASTM F2019 (for pulled-in-place UV light cured ins...
	D. Temperature gauges shall be placed at the upstream and downstream ends of the reach being lined to monitor the pressurized fluid’s temperature. In addition to monitoring the temperature inside the tube, for heat cured CIPP systems installed in pipe...
	E. Curing of the resin system shall be as per the CIPP Manufacturer’s recommendations. The temperatures achieved and the duration of holding the pressurized fluid at those temperatures shall be per the Manufacturer recommendations.
	F. Flow Control and Bypassing Sewage: Contractor shall bypass sewage around the sections of the line that are to be rehabilitated.
	G. Project Site: Upon acceptance of the installation work and testing, the Contractor shall restore the project area affected by the operations to a condition at least equal to that existing prior to the work.
	H. Delivery, Storage and Handling:
	1. Contractor shall protect, store, and handle materials during transportation and delivery, while stored on-site, and during installation following Manufacturer's recommendations.
	2. The CIPP shall be maintained at a proper temperature in facilities to prevent premature curing at all times prior to installation.  Any CIPP showing evidence of premature curing shall be rejected for use and will be removed from the site immediately.
	3. If any part of the CIPP material becomes damaged before or during insertion, it shall be repaired or replaced at the Contractor's expense before the work may proceed.

	I. Hydrophilic End Seals:
	1. Prior to the installation of the CIPP, the Contractor shall insert continuous or properly trimmed hydrophilic end seals to the interior circumference of the existing sewer at the inlet and outlet of each manhole.
	2. Trimmed end seal edges shall be butted up against each other at the crown of the pipe using a 90  square edge cut. These water-stops shall have no gap between the trimmed edges.

	J. Finished Mainline CIPP:
	1. The finished CIPP shall be continuous over the entire reach and shall be free of any of the defects described in this Section.
	2. The layers of the finished CIPP shall be uniformly bonded. It shall not be possible to separate any two layers with a probe or point of a knife blade so that the layers separate cleanly or such that the knife blade moves freely between the layers.
	3. All layers, after cure, shall form one homogeneous structural pipe wall with no obvious indication that a part of tube was left unsaturated by resin.
	4. The CIPP shall fit tightly to the internal circumference of the existing pipe. In the case of small diameter pipes there should be no visible annular space at the lateral openings.
	5. Wrinkles or fins are undesirable cosmetic defects that may affect the operation of the subject reach of pipe. Where they occur, the engineer will utilize the industry acceptance criteria provided by NASSCO regarding the size and orientation of thes...
	6. Hardened "lifts" in the finished CIPP are unacceptable and must be repaired in accordance with the CIPP Manufacturer's recommendation for the type of CIPP System that was used.
	7. All other defects found, cosmetic or otherwise, shall be dealt with following the industry accepted standard practice as given in the NASSCO CIPP Inspector Training Program.

	K. Laterals
	1. Contractor shall determine the exact location of all sewer service connections in the field by CCTV inspection prior to lining of sewer.  Contractor shall reinstate all Lateral connections unless the Lateral is capped.
	2. After the CIPP system has been installed, fully cured, and cooled down, all service connections shall be reinstated. A remote cutting tool shall reopen all existing active service connections in each length of sewer by cutting a hole matching the s...
	3. Coupons of pipe material resulting from service tap cutting shall be collected at the next manhole downstream of the pipe rehabilitation operation prior to leaving the site.  Coupons shall not be allowed to pass through the system.
	4. Contractor may use “brushing” as a technique to smooth edges of reinstated Lateral openings.
	5. The Contractor shall re-open any service Lateral that does not meet these requirements as evidenced by the post-rehabilitation inspections at no additional cost.
	6. If sewer and/ or service connection is damaged during the restatement and trimming operation, the Contractor shall repair the damage.  Any repair shall be approved by prior to beginning repair work.

	L. Styrene and Temperature Control in Separate Storm Drains:
	1. The Contractor shall take precautions to minimize the release of styrene and mitigate styrene odors generated during the setup and CIPP lining process, and prevent such odors from entering structures, businesses, or other types of establishments, t...
	2. During CIPP installation, Contractor shall provide
	a. a vapor tight connection in the downstream manhole, or
	b. styrene odor reducing agents, venting, and downstream plugs sufficient to prevent steam, styrene, or other odors from entering downstream buildings when installing heat cured liners.

	3. For heat cured CIPP installations in separate storm sewers, upon completion of cool down process, Contractor shall flush the fully-hardened and cooled-down CIPP. Flushing shall consist of jetting the entire wall surface area of the CIPP twice with ...
	4. For heat cured CIPP installations in separate storm sewers, at no time will water, condensate, or any other material be allowed to discharge into downstream outfalls or water bodies if those materials have measurable concentrations of styrene or ha...
	5. Styrene air emissions shall comply with Federal and District requirements.

	M. Ends:
	1. Final trimming of the CIPP at any manhole/access point shall be done in such a manner as to provide a long-term mechanical connection between the CIPP and the host pipe.
	2. If the CIPP terminates on either side of a manhole, the invert through shall be built up to remove any flow restrictions and to form a continuous invert through the manhole. If a CIPP is installed through an intermediate manhole, the CIPP within th...

	N. Post Installation Video Inspection:
	1. After lining work is completed, the Contractor shall furnish a USB 3.0 external hard drive, showing each rehabilitated sewer section; after service connections have been reconstructed, reconnected and reactivated. Pre-rehabilitated sewer section vi...
	2. The Contractor shall submit the video inspection USB 3.0 external hard drive within five (5) days after completion of the sewer lining. No payment will be made for the USB 3.0 external hard drive; the costs of which are to be included in the price ...

	A. Acceptance of the CIPP installed on this project shall be based on compliance with this Section as demonstrated with submitted quality control reports, curing logs, post-installation inspection video, and laboratory test results.
	A. CIPP Rehabilitation:
	1. Measurement for installation of Cured-in-Place Pipe shall be made from the center of the entry manhole to the center of the exit manhole.
	2. Measurement shall be per linear foot per diameter of pipe.
	B. Pipe Cleaning:
	1. Measurement for Pipe Cleaning shall be made from the center of the entry manhole to the center of the exit manhole.
	C. 4” – 12” Diameter Services Opening:
	1. Measurement shall be per each.
	D. Snap Protruding Service Lateral
	A. CIPP Rehabilitation:
	1. Payment for installation of Cured-in-Place Pipe shall be paid on a linear foot basis per pipe diameter.
	2. Payment shall include the installation of a pre-liner, the CIPP lining, infiltration control, spill prevention plan, bypass pumping fuel, potable water, hydrophilic water-stops (or seals), styrene odor mitigation, labor, equipment, material, instal...
	3. Any item not specified elsewhere shall be considered incidental to the work.  Contractor shall include all incidental costs in the Unit Price.
	B. Pipe Cleaning:
	1. Payment for Pipe Cleaning shall be paid on a linear foot basis per pipe diameter in accordance with the Unit Prices contained in the Schedule of Prices.
	2. Payment shall include Pipe Cleaning, removal of roots and debris, disposal of removed roots and debris; traffic control, maintenance and protection; permits, labor, equipment, material, installation, safety, and all other associated work specified ...
	C. Sewer Lateral Reinstatement and Protruding Tap:
	1. Payment for Sewer Lateral Reinstatement shall be paid per each Lateral reinstated.
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