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DIV. 1‐1. Please state whether NBC has pursued or is considering pursuing any 

modifications of the existing consent agreement to reduce combined sewer 

overflows including, but not limited to, a time extension, alternatives measures 

for achieving reductions, or waiver of the requirements. 

Answer:  NBC is considering pursuing modifications to the existing Consent Agreement. 

NBC is not considering a time extension as the CSO Program is currently on 

schedule and there would be no basis for an extension request. NBC is also 

considering a review of alternatives which may be less expensive than the 

currently proposed Phase III tunnel. The evaluation of these alternatives is 

expected to begin in about two years. This will allow two years for the evaluation 

of alternatives before Phase II construction is completed. NBC is not considering 

a waiver of requirements at this time. There are two reasons to request a waiver. 

First, NBC could request a waiver if it is meeting water quality standards. It is 

unlikely that this will be the case upon completion of Phase II. Second, NBC could 

request a waiver if expenditures for Phase III would result in projected rates that 

are deemed to be “unaffordable” according to EPA criteria.  Based on the 2010 

projections for Phase II and III costs, it appeared that NBC’s rates may be 

considered high impact in certain communities in NBC’s service area according to 

the EPA affordability criteria.  NBC will update this analysis upon completion of 

Phase II and consider pursuing the waiver if it appears that the analysis shows 

high impact on these communities. (see also response to DIV.1‐4). 

 

Response prepared by: Tom Brueckner 

   



DIV. 1‐2. If the answer to the prior question was yes, please provide details, including any 

memos, analyses, Board of Directors’ meeting minutes or other documentation 

Answer:  There is currently no documentation regarding evaluation of other alternatives. 

 

Response prepared by: Tom Brueckner 

   



DIV. 1‐3. If the answer to question 1 was no, please explain why not. 

Answer:  See answer to DIV. 1‐1. 

Response prepared by: Tom Brueckner 

   



DIV. 1‐4. Please state whether NBC has prepared any studies or otherwise evaluated the 

affordability of its existing rates and/or its expected future rates as additional 

CSO construction is undertaken and must be financed.  If yes, please provide all 

such analyses.  If not, explain why not. 

Answer:  The original residential burden analysis was completed in April 1997 and 

although there has been a lot of interest in this issue, EPA has not updated the 

affordability guidance since it was issued in 1997.  NBC has periodically updated 

the residential burden analysis portion.  This was done as part of the first CSO 

Reaffirmation in 2005, for internal discussion in 2009 and again in as part of the 

second CSO Reaffirmation Report in 2010 (see attached). 

Response prepared by: Tom Brueckner and Walter Edge 

 

 

 

 

 

 

 

 

 



























































































































CSO Affordability Analysis December 2009

Assumptions:

1. O & M Nitrogen Impact based on estimates from FY 2011 CIP

2. CSO Phase II O & M impact based on FY 2011 CIP, Phase III impact based on estimated impact of Phase I

3. FY 2010 rate based on actual projected rate

FY 2009 Budget:
FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 FY 2022

Total Debt Service 5/27/09 Model 34,702,793         36,525,037         42,178,693           48,880,196           54,722,217            58,421,455        60,214,843            60,660,931            61,036,506            61,036,506            61,036,506            61,036,506            61,036,506            

Coverage Requirements per 5/27/09 Model 8,675,698           9,131,259           10,544,673           12,220,049           13,680,554            14,605,364        15,053,711            15,165,233            15,259,126            15,259,126            15,259,126            15,259,126            15,259,126            

$400 M Borrowed for Phase III 5,288,817              27,559,915            27,559,915            27,559,915            27,559,915            27,559,915            

Coverage Requirements for Phase III 1,322,204              6,889,979              6,889,979              6,889,979              6,889,979              6,889,979              

Total Debt Service 43,378,491         45,656,296         52,723,366           61,100,245           68,402,771            73,026,819        75,268,554            82,437,185            110,745,526          110,745,526          110,745,526          110,745,526          110,745,526          

O&M Base Inflated at 3% 36,206,201         37,292,387         38,411,159           39,563,493           40,750,398            41,972,910        43,232,097            44,529,060            45,864,932            47,240,880            48,658,107            50,117,850            51,621,385            

O & M Nitrogen FP from 2011 CIP 550,000                1,676,000              1,760,000          1,840,000              1,895,200              1,952,056              2,010,618              2,070,936              1,840,000              1,840,000              

O & M Nitrogen BP from 2011 CIP 110,000             300,000                 309,000                 318,270                 327,818                 337,653                 300,000                 300,000                 

O & M CSO Phase II 83,000               155,000                 159,650                 164,440                 169,373                 174,454                 179,687                 185,078                 

O & M CSO Phase III 824,000                 

Total O & M 36,206,201         37,292,387         38,411,159           40,113,493           42,426,398            43,925,910        45,527,097            46,892,910            48,299,698            49,748,689            51,241,149            52,437,537            54,770,463            

Total Per 4026 for FY 2010 76,937,679         82,948,683         91,134,525           101,213,738         110,829,169          116,952,729      120,795,651          129,330,096          159,045,223          160,494,214          161,986,675          163,183,063          165,515,989          

Other Revenue 2,917,703           3,411,024           3,411,024             3,411,024             3,411,024              3,411,024          3,411,024              3,411,024              3,411,024              3,411,024              3,411,024              3,411,024              3,411,024              

Rate Base 3905 User Fee Only 74,019,976         74,019,976         79,537,659           87,723,501           97,802,714            107,418,145      113,541,705          117,384,627          125,919,072          155,634,199          157,083,190          158,575,651          159,772,039          

Total Revenue 76,937,679         77,431,000         82,948,683           91,134,525           101,213,738          110,829,169      116,952,729          120,795,651          129,330,096          159,045,223          160,494,214          161,986,675          163,183,063          

Difference -                          (5,517,683)         (8,185,842)           (10,079,214)         (9,615,431)             (6,123,560)         (3,842,922)             (8,534,444)             (29,715,128)           (1,448,991)             (1,492,461)             (1,196,388)             (2,332,926)             

Percent Increase 0.0% 7.5% 10.3% 11.5% 9.8% 5.7% 3.4% 7.3% 23.6% 0.9% 1.0% 0.8% 1.5%

New Base 74,019,976         79,537,659         87,723,501           97,802,714           107,418,145          113,541,705      117,384,627          125,919,072          155,634,199          157,083,190          158,575,651          159,772,039          162,104,965          

Proj. Avg. NBC Residential Rate 409.94$              440.50$              485.83$                541.65$                594.91$                 628.82$             650.10$                 697.37$                 861.94$                 869.96$                 878.23$                 884.86$                 897.78$                 

Weighted Average MHI for all Communities 47,393$              48,815                50,280                  51,788                  53,342                   54,942               56,590                   58,288                   60,037                   61,838                   63,693                   65,604                   67,572                   

% Rate of Weighted Average MHI 0.9% 0.9% 1.0% 1.0% 1.1% 1.1% 1.1% 1.2% 1.4% 1.4% 1.4% 1.3% 1.3%

Low Low Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range

Three Lowest MHI City/Towns

Central Falls 31,322$              32,262.12$         33,229.98$           34,226.88$           35,253.69$            36,311.30$        37,400.64$            38,522.66$            39,678.33$            40,868.69$            42,094.75$            43,357.59$            44,658.32$            

1.3% 1.4% 1.5% 1.6% 1.7% 1.7% 1.7% 1.8% 2.2% 2.1% 2.1% 2.0% 2.0%

Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range High High High Mid-range Mid-range

Pawtucket 43,984$              45,303.55$         46,662.66$           48,062.54$           49,504.41$            50,989.55$        52,519.23$            54,094.81$            55,717.65$            57,389.18$            59,110.86$            60,884.19$            62,710.71$            

0.9% 1.0% 1.0% 1.1% 1.2% 1.2% 1.2% 1.3% 1.5% 1.5% 1.5% 1.5% 1.4%

Low Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range

Providence 37,190$              38,305.92$         39,455.10$           40,638.75$           41,857.91$            43,113.65$        44,407.06$            45,739.27$            47,111.45$            48,524.79$            49,980.53$            51,479.95$            53,024.35$            

1.1% 1.1% 1.2% 1.3% 1.4% 1.5% 1.5% 1.5% 1.8% 1.8% 1.8% 1.7% 1.7%

Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range Mid-range



CSO Affordability Analysis December 2009

1999 Median HH IncomeAverage CPI Est. 2010 MHI
# of Dwelling Units 

(2000)
CPI Weighted 

Community MHI Median MHI
Proj FY 2022 

MHI

Central Falls 22,628$                        3% 31,322$            7,333                   1,321$               54,559$       65,603.57$  
Cumberland 54,656$                        3% 75,657$            12,306                 5,356$               
E. Providence 39,108$                        3% 54,135$            21,210                 6,605$               
Johnston 43,514$                        3% 60,234$            11,233                 3,892$               
Lincoln 47,815$                        3% 66,187$            8,524                   3,246$               
N. Providence 39,721$                        3% 54,983$            14,618                 4,624$               
Pawtucket 31,775$                        3% 43,984$            32,048                 8,109$               
Providence 26,867$                        3% 37,190$            66,553                 14,239$             

173,825               47,393$             

FY 2022

Current WWT Costs (from filing) 36,206,201                   
Annual Debt Service (model) 43,378,491                   

79,584,692                   

Projected WWT (FY 2022) (from projection based on model) 54,770,463                   
Annual Debt Service (projection based on projection from mode 110,745,526                 

165,515,989                 
Implemented: Year

Cost per Household (CPH) CSO Phase II FY 2015
(Res. Share for 2009 = 57% of Op. Rev.) 542.75                          BP Nitrogen FY 2015

FP Nitrogen FY 2014
Residential Indicator (CPH/MHI) 1.1%
Mid-range Financial Impact
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EXECUTIVE SUMMARY 
 
The Narragansett Bay Commission prepared a “Concept Design Report Amendment” 
(CDRA) in April 1998 for its Combined Sewer Overflow Control (CSO) Facilities 
Program.  In January 2005, NBC  prepared a “Conceptual Design Report Amendment 
Reaffirmation” (Reaffirmation) to comply with  the SRF funding program requirement 
that a reaffirmation must be prepared every five years. Since five years have elapsed 
since the Reaffirmation, NBC has prepared this updated “Conceptual Design Report 
Amendment Second Reaffirmation”(Second Reaffirmation). This Second Reaffirmation 
affirms that the CSO Control Facilities Program presented in the  Reaffirmtion has not 
substantially changed. 
 
The Program is still to be constructed in three phases.  The Phase I facilities have been 
constructed and consist of a 62 million gallon storage tunnel, an associated pump 
station and seven drop shafts to convey flow to the tunnel.   
 
Design of the Phase II facilities is nearly completed. These facilities, which are basically 
unchanged since the Reaffirmation, consist primarily of two consolidation interceptors 
that collect overflows along the Seekonk and Woonasquatucket Rivers to convey these 
flows to the tunnel.  There have been two minor changes to facilities proposed for Phase 
II.  The east end of the Woonasquatucket CSO Interceptor (WCSOI) has been adjusted 
slightly to terminate at a dropshaft on land that has been acquired  by  NBC at the 
former Gov. Dyer Marketplace between Rathbone St. and Hemlock St. This drop shaft 
will be connected to the Foundry termination shaft by an 1800 foot adit. Also, instead of 
using the existing combined sewer in Davis Park to convey flows for OF045 to the 
tunnel, new consolidation conduits will be constructed to convey flows up to the design 
storm to the drop shaft. The Seekonk CSO Interceptor (SCSOI) will terminate at OF023 
instead of OF025 reducing the length of the sewer from 11,200 feet to 7,600 feet. OF025 
will be addressed through regulator modifications which will allow the design storm 
flows to be conveyed to the existing Seekonk River Interceptor. 
  
There have been no changes to the Phase III facilities. 
 
There have been no changes to Sections 1-9. 
 
The construction costs for the three phases have  been updated in Section 10 and the 
effect of the updated costs on user fees is discussed in Section 11.  The most significant 
change in this Second Reaffirmation is that the updated costs for the three phases 
provided in Section 10 will most likely result in a residential burden that will be in the 
“mid-range” and “high” burden category. 
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SECTION 1 
BACKGROUND 

 
This section has not been amended.  Refer to the same section in “Narragansett Bay 

Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 

 
SECTION 2 

EXISTING SEWERAGE FACILITIES 
 

This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 

Amendment,” dated April 17, 1998. 
 

SECTION 3 
WATER QUALITY OBJECTIVES AND CRITERIA 

 
This section has not been amended.  Refer to the same section in “Narragansett Bay 

Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 

 
SECTION 4 

EXISTING CONDITIONS 
 

This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 

Amendment,” dated April 17, 1998. 
 

SECTION 5 
PREVIOUSLY PROPOSED CSO ABATEMENT FACILITIES 

 
This section has not been amended.  Refer to the same section in “Narragansett Bay 

Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 

 
SECTION 6 

ALTERNATIVE TECHNOLOGIES AND APPROACHES 
 

This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 

Amendment,” dated April 17, 1998. 
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SECTION 7 
SUMMARY OF ENVIRONMENTAL IMPACTS AND BENEFITS 

 
This section has not been amended.  Refer to the same section in “Narragansett Bay 

Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 

 
SECTION 8 

COST OF ALTERNATIVES 
 

This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 

Amendment,” dated April 17, 1998. 
 

SECTION 9 
EVALUATION ALTERNATIVES AND SELECTION OF RECOMMENDED 

ALTERNATIVE 
 

This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 

Amendment,” dated April 17, 1998. 
 

SECTION 10 
CONCEPT DESIGN OF RECOMMENDED ALTERNATIVE 

 
10.1 DESCRIPTION OF RECOMMENDED ALTERNATIVE 
 
10.1.1 Introduction  
 
In Section 9, system alternatives were evaluated and Alternative 17 was selected as the 
recommended alternative.  The recommended alternative consists of two deep rock 
tunnels; CSO interceptors in each service area to transmit flow from remote CSO’s to 
the tunnels, sewer separation, one wetland, and upgrading the BPWWTF to accept 
flows from OF002.  The two tunnels are the Pawtucket Tunnel in the BPSA and Main 
Spine Tunnel in the FPSA.  The remaining outfalls that have smaller CSO flows have 
either been blocked or modifications will be made to the regulator structures to 
eliminate overflows for flows up to the design storm and to provide floatables control 
for flows greater than the design storm.   
 
The recommended alternative will be constructed in three phases. Phase I facilities 
consist of a 16,000 foot long, 26 foot diameter tunnel, seven drop shafts, a tunnel pump 
station, some regulator modifications and construction of wet weather facilities at the 
Bucklin Point Wastewater Treatment Facility. Construction of Phase I was completed in 
November 2008. Phase II facilities include two new interceptors, two sewer separation 
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projects and one wetlands facility. Design for Phase II will be completed by December 
2010. Construction will be broken out into twelve (12) contracts. Construction on the 
first contract is expected to begin in early 2011. 
 
Phase III consists of a 13,000 foot long 26 foot diameter tunnel, three CSO Interceptors 
and five sewer separation projects. Design of these facilities will not begin until 2015. 
 
Issues relating to siting, final design and operation of the Phase III facilities will be 
resolved during preliminary and detailed design.  If resolution of these issues results in  
substantial changes, the changes will be submitted to RIDEM for prior approval.  
Additionally, an operating plan will be developed and submitted for approval during 
detailed design. 
 
Before initiating   Phase III, NBC will review and evaluate  water quality data  and 
alternative technologies to determine if the proposed Phase III facilities  should be 
modified to meet the requirements of the Clean Water Act and the RI Water Quality 
Regulations.  
 
The facilities proposed to be built under the three phases of Alternative 17 are shown in 
Figure 10.1-1 and are described in the following sections. 
 
10.1.2 Recommended Alternative – Phase I 
 
10.1.2.1 Main Spine tunnel 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment Reaffirmation,” dated January 14, 2005. 
 
10.1.2.2 Bucklin Point Wastewater Treatment Facility Upgrade 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment Reaffirmation,” dated January 14, 2005. 
 
10.1.2.3 Nine Minimum Controls/Regulator Modifications 
 
Floatables control will be provided at outfalls that activate less than four times per year 
and/or have minimal overflow volume.  Floatables control facilities were installed at 
three Phase I outfalls ( OF 005, 011 and 033).   The regulators for five overflows (012, 
013, 016, 042 and 044) were modified with larger diameter connector pipes to direct 
flows up to the 3 month storm to the existing interceptors.   
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10.1.2.4 Blocked Outfalls 
 
A total of 18 outfalls have been blocked in the FPSA: 010, 015, 020, 021, 022, 024, 026, 
028, 029, 031, 034, 038, 047, 057, 059, 062, 063, 065, and 066. One outfall, OF102, has been 
blocked in the PSA. The drainage basin for OF 043 has been separated so it is no longer 
a CSO.  
 
10.1.2.5 Monitoring Plan 
 
NBC will continue with its ongoing water quality monitoring program to document  
water quality  conditions and determine improvements associated  with construction of 
the facilities. Before initiating Phase III, NBC will conduct an evaluation of water 
quality improvements and technologies to determine if any modifications should be 
made to meet the requirements of the Clean Water Act and the RI Water Quality 
Regulations. 
 
10.1.2.6 Other Studies  
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment Reaffirmation,” dated January 14, 2005. 
 
10.1.3 Recommended Alternative – Phase II 
 
10.1.3.1 FPSA CSO Interceptor 
 
Two CSO Interceptors are proposed to be constructed in the Field’s Point Service Area 
during this phase.  The Woonasquatucket CSO Interceptor (WCSOI) will convey flows 
from outfalls along the Woonasquatucket River to the tunnel.  The WCSOI will be 
12,410 feet in length and will vary from 48-72 inches in diameter. Another 4,140 LF of 
consolidation conduit will be constructed to convey flows from OF’s 045, 046, 049, 051, 
053, 054 and 055 to the WCSOI. A drop shaft will be constructed at the end of the 
WCSOI on land owned by NBC at the former Governor Dyer Market between Hemlock 
and Rathbone Streets.  An 1,800 foot tunnel adit will be constructed to convey the flow 
from the drop shaft to the tunnel at the Foundry termination shaft constructed under 
Phase I. This project will require five crossings of the Woonasquatucket River which 
will most likely be done by cut and cover.  Figure 10.1-11 shows the alignment of the 
Woonasquatucket CSO Interceptor  
 
In addition to the seven overflows that will be connected to the WCSOI, there are five 
other overflows in this sewershed, OF’s 041, 048, 050, 052 and 058.   OF’s 050 and 058 
will be addressed through regulator modifications. OF’s  041 and 048 and 052 will be 
blocked. 
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The Seekonk CSO Interceptor (SCSOI) will convey flows from OF’s 019 and 023  to the 
Main Spine Tunnel at the MRI drop shaft.  The SCSOI will be 7,200 feet long and the 
diameter will vary from 48-60 inches.  A 260 foot consolidation conduit will also be 
constructed to convey the flow from OF 023 to the SCSOI. Regulator modifications will 
be provided at OF 025 to divert flows to the existing Seekonk River Interceptor for flows 
up to the design storm. Figure 10.1-13  shows the  Seekonk CSO Interceptor alignment . 
 
10.1.3.2 Sewer Separation  
 
Sewer Separation will be completed in the drainage areas of OF’s 027 and 037.   
 
10.1.3.3 Wetland Facility 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment Reaffirmation,” dated January 14, 2005. 
 
10.1.4    Recommended Alternative- Phase III 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
 
10.1.4.1   Pawtucket Tunnel 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
 
10.1.4.2    BPSA CSO Interceptors 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
 
10.1.4.3    Outfalls 219/220-CSO Interceptor 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
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10.1.4.4 Sewer Separation 
 
Sewer Separation will be completed in the drainage area of   OF’s 035, 039, 056,  and 
206.  Figure 10.1-1 shows the locations where sewer separation is proposed. 
 
10.1.5 Summary 
 
A summary of the proposed facilities for the recommended alternative by Phase and the 
CSO’s controlled is provided in Table 10.1-7.  Flow monitoring is currently being 
conducted for overflows to be addressed in Phase  III to determine volume and 
frequency of overflows.  Based on the results of this monitoring, a determination will be 
made as to whether the overflow should be blocked, only floatables control is required 
(overflows less than 4 times per year), if regulator modifications are sufficient , or if the 
overflow will need to be directed to the CSO control facilities (interceptor or tunnel).   
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TABLE 10.1.7 
ALTERNATIVE 17 

SUMMARY OF FACILITIES 
 

FACILITY CSO OF CONTROLLED 

PHASE I 
Main Spine Tunnel 004, 006, 007, 009, 032, 061, 067 
BP Wastewater Treatment Facility 
Upgrade 

002 

Regulator Modifications 012, 013, 016, 042, 044 
Floatables Control 005, 011, 033 
Blocked Outfalls 010, 015, 020, 021, 022, 024, 026, 028, 029, 031, 034, 

038, 047, 051, 059, 062, 063, 065, 066 
Sewer Separation 043 

PHASE II 
SCSOI 019, 023 
WCSOI 045, 046, 049, 051, 053, 054, 055 
Regulator Modifications Floatables 
Control 

025, 050, 058 

Wetlands Treatment Facility 106 
Sewer Separation 027, 037 
Floatables Control 041, 048 
Blocked Outfalls  052 

PHASE III 
Pawtucket Tunnel 103, 104, 105, 201, 203, 205, 210/211, 213, 217, 218 
BPSA CSO Interceptors 103, 104, 105, 201, 203, 205 
Outfalls 219/220- CSO Interceptor 219, 220 
Sewer Separation 035, 039, 056, 206 
Blocked, Floatables Control* or 
Regulator Modifications 

036, 101, 102, 107, 202, 204, 207, 208, 209, 212, 214, 
215, 216 

*Flow monitoring analysis currently being conducted. 
 
10.2 COST ESTIMATES 
 
10.2.1 Estimated Construction Costs 
 
Estimated construction costs for the recommended alternative are presented in Table 
10.2-1.  A financial analysis evaluating the impacts of these costs on user rates is 
presented in Section 11. 
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TABLE 10.2-1 ESTIMATED COSTS 
 

FACILITY COST 

Phase I* 

Main Spine Tunnel and Pump Station  $232,453,,000 

Drop Shafts, Nine Minimum Controls, 
Regulator Modifications 

$51,159,000 

Design,  Administration, Construction 
Management, Owner Controlled Insurance 
and Land 

$75,472,000 

OF002 (included in BPWWTF upgrade 
contract) 

                                                          $2,400,000  

Total Costs Phase I Tunnel  $361,484,000 

Phase II 

Woonasquatucket CSO Interceptor & 
Seekonk CSO Interceptor 

$203,000,000 

Wetland Facility $10,040,000 
Sewer Separation 
 

$57,840,000 

Design, Administration, Construction 
Management and Land                                     

$55,600,000 

Total Costs- Phase II $326,480,000 
Phase III 

Pawtucket Tunnel $272,824,000 
CSO Interceptor (OFs 219,220) $114,100,000 
BPSA CSO Interceptor $45,640,,000 
Sewer Separation 
 

$71,446,000 

Design, Administration, Construction 
Management, Land and Insurance 

$98,952,000 

Total Costs- Phase III $602,962,000 
Total Costs- Alternative 17                                                    $1,290,926,000  
*Phase I costs are actual costs 
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10.3 ENVIRONMENTAL EVALUATION 
 
10.3.1 Water Quality Benefits 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
 
10.3.2 Environmental Assessment 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
 
10.3.2.1 Short-term/Construction Impacts 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment Reaffirmation,” dated January 14, 2005. 
 
10.3.2.2 Long-Term/Operational Impacts 
 
The proposed facilities have been sited to minimize operational impacts on surrounding 
neighborhoods and CBDs.  Above-ground structures will be compatible in design with 
the surrounding area and all sites will be appropriately landscaped.  Facilities will also 
be designed to minimize pump noise and vibration and to minimize air quality impacts 
associated with CSO’s.   
 
Facility sites have been carefully selected to enable continuation of existing land uses 
following construction of either near surface facilities or tunnel shafts.  In most cases, 
the site may be restored as parking lots or open space (vacant land).  The construction 
of the Phase II facilities will require the relocation of two businesses. The site of working 
shafts S1, S5  the Foundry site and the WCSOI drop shaft are currently owned by the 
NBC and proposed use would be in accordance with NBC plans for these sites.  A park 
which is proposed at the north end of the Pawtucket Tunnel, along the Blackstone 
River, would be a compatible use with Working Shaft S7. 
 
There would be no long-term impacts regarding future public/recreational land use, 
traffic noise/sensitive receptors, cultural, surface water/aquatic, or wildlife resources.  
A benefit of the construction would be the development of a park at Front Street in 
Pawtucket, located along the Blackstone River bike path.  Minor visual quality impacts 
would result at the sites with above-ground structures, although measures would be 
taken to blend them in architecturally with the surrounding environment. 
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All surface CSO Alternative facilities would have minor air quality impacts (no odors 
would be anticipated from sewer separation or interceptor operation).  Tunnel vent 
shafts would be designed and operated to mitigate odor impacts.  All facilities would be 
covered and vented through odor control equipment or buried in rock (tunnel) to 
minimize odors.  Minor air quality impacts are projected at all sites.  To minimize odors 
at tunnel vent shafts, louvers would be installed which would remain closed unless the 
tunnel is filling during a storm, or being pumped out (within three days of the storm).  
When the tunnel is filling, air would be emitted upward from the vent shafts.  Based on 
operating experience of the Main Tunnel after completion of Phase I construction, 
additional odor control facilities were installed at the Foundry site, which is   the main 
tunnel exhaust ventilation shaft. These odor control facilities consist of a continuously 
operating fan to draw air from the tunnel and force it through two activated carbon 
towers. It is anticipated that a similar odor control facility will be required for the 
Pawtucket Tunnel.    During pump back operations, the vent shaft would be used to 
supply air downward to the tunnel system.  Minimal odors would therefore be emitted 
from the system.   
 
10.3.2.3 Conclusion, Alternative 17 Impacts 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
 
10.4 CONSTRUCTION PHASING AND PRIORITIES 
 
10.4.1 Program Phasing 
 
Table 10.4-1 shows the proposed design and construction schedule for the 
recommended alternative.  This schedule was developed to be consistent with the 
requirements set forth in the NBC/RIDEM Consent Agreement (RIA 330) for NBC’s 
CSO Program.  This schedule is also based on the assumption that funding would be 
available as needed and that permits and approvals would be obtained in a timely 
manner.   
 
The three phases of the recommended alternative are to be constructed over twenty 
years.  A design period of two years plus time for regulatory approvals has been 
included at the beginning of each of the three phases. Construction of each phase will 
take either four or five years. Phasing of the CSO control program will allow for 
technology review and water quality monitoring to occur between Phase II and Phase 
III to determine if the facilities proposed for Phase III should be modified.  O&M costs 
would be incurred as soon as each facility is constructed and comes on-line. 
 
10.4.2 Storm Water Rate Structure 
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This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment Reaffirmation,” dated January 14, 2005. 
 
10.4.3 Monitoring Plan 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
 
10.4.4 Other Studies 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
 
10.5 RIDEM POLICY COMPLIANCE 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
 

SECTION 11 
FINANCIAL ANALYSIS 

 
11.1 DESCRIPTION OF RECOMMENDED ALTERNATIVE 
 
The recommended alternative, Alternative 17, combines several major construction 
elements including deep rock tunneling with pump stations, CSO interceptors, sewer 
separation, wastewater treatment facility upgrading and the implementation of 
minimum controls and blocking of select outfalls.  A phasing schedule for the 
construction of Alternative 17 is presented in Table 10.4-1. 
 
11.2 COST ESTIMATES AND PHASING 
 
The total cost for Phase I of Alternative 17 was $362 million.  The total estimated cost for 
Phase II is $326 million based on the recently completed design plans for Phase II. The 
total estimated cost for Phase III design and construction is $603 million.  This cost is 
based on design and construction cost experience from Phase I of the CSO program. 
Cash flow start and end dates are based on the schedule in Table 10.4.1. 

 
11.3 METHOD OF FINANCING CAPITAL COSTS 
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The NBC will finance the project with subsidized loans through the State Revolving 
Loan Fund program administered by the Rhode Island Clean Water Financing Agency 
(RICWFA) to the extent that it has capacity.  The NBC will issue tax-exempt revenue 
bonds and other sources to finance any “gaps” created by the RICWFA’s capacity 
limitation.  The NBC has issued tax-exempt revenue bonds to finance the project when 
there was insufficient funding from RICWFA. 
 
11.3.1 State General Obligation Bonds 
 
(This section has been deleted) 
 
11.3.2 State Revolving Loan Funds 
 
The principal low-cost financing source for the CSO Phase I Facilities was the State 
Revolving Fund (SRF) which is a low interest loan program administered by the 
RICWFA.  Traditional SRF loans are at one-third below the market cost of borrowing.  
The SRF program funds wastewater treatment, sewer, CSO and other water quality 
improvement projects for Rhode Island communities statewide. 
 
The RICWFA Annual payments of interest and principal were calculated based on 
current available State Revolving Funds (SRF) rules.  A market rate of 6.00% was 
assumed, resulting in a subsidized SRF rate of 4.00%.  The par loan amount includes 
cost of issuance, underwriter discounts and a 0.5 percent annual service fee. 
 
Due to RICWFA capacity limitations, it is anticipated that the majority of the 
construction costs for Phase II and Phase III will be funded from revenue bonds.  
Issuance of new debt and annual debt service payments to support construction will 
occur in accordance with construction phasing.  Bonds are expected to be issued as 
construction progresses: 
 

 Phase I – SRF loans funded $222 million of the construction, NBC revenue bonds 
funded $114 million with the balance funded from other sources.   

 Phase II – Construction is expected to last four years and is estimated to cost  
$307 million. Design cost was $19 million. 

 Phase III – Design and construction costs are estimated to total $603 million 
during the six year duration of the third phase. 

 
11.3.3 Debt Term and Phasing 
 
The debt term for project construction loans is anticipated to be 20 years for SRF loans, 
which is the current limit under the program.  The debt term for revenue bonds is 
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anticipated to be 30 years.  Revenue Bonds are assumed at a rate of 6.00%.  The table on 
the following page illustrates the estimated borrowing requirements. 
 

Fiscal Year SRF Bonds Revenue Bonds

 Total Par 

Amount

2011 30,000,000$      ‐$                        30,000,000$      

2012 12,000,000        31,680,000       43,680,000        

2013 12,000,000        118,780,000     130,780,000      

2014 12,000,000        91,225,000       103,225,000      

2015 12,000,000        64,145,000       76,145,000        

2016 12,000,000        2,050,000          14,050,000        

2017 12,000,000        ‐                     12,000,000        

2018 12,000,000        23,735,000       35,735,000        

2019 12,000,000        104,450,000     116,450,000      

2020 12,000,000        113,485,000     125,485,000      

2021 12,000,000        117,165,000     129,165,000      

2022 12,000,000        81,240,000       93,240,000        

2023 12,000,000        ‐                     12,000,000        

174,000,000$    747,955,000$   921,955,000$   

Projected Future Bond Issues

 
 

 
11.3.4 Debt Service Coverage Requirements 
 
NBC’s rates are designed to generate annual revenues equivalent to 125% of annual 
principal and interest.  Principal and interest payments are funded from current year 
revenues and the 25% coverage generates a “restricted carry-forward” each year.  The 
PUC limits the expenditure of the restricted carry-forward to operating capital outlays, 
the direct funding of capital projects and a reserve.   
 
11.3.5 Non-CSO Debt 
 
(This section has been deleted) 
 
11.3.6 Impact on Rates 
 
In addition to the financing assumptions presented in Section 11.3, the residential 
burden evaluation includes the following assumptions: 
 

1. Both CSO and Non-CSO projects are included in this analysis to assess the 
potential burden on residential ratepayers.  Adequate coverage must be 
maintained for all debt. 
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2. The ratio of residential ratepayers to total ratepayers is assumed to remain 
constant over the life of the project.  The number of residential ratepayers also 
remains constant. 
 

3. Current costs include operations and maintenance and debt service for all 
projects.  Operations and Maintenance costs are assumed to increase by 3.5% 
through the life of the project and operational costs for completed capital 
improvements are also included. 

 
As of July 1, 2010 the average annual sewer user charge is $419 per household.  This 
number rises to its peak, $1,017 per household, in Year 2023.  The vast majority of the 
increase in rates is attributed to the increase in debt service for capital construction 
projects.  The graph below illustrates this correlation. 
 

FIGURE 11.3-1 
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11.4 FINANCIAL IMPACT ANALYSIS 
 
11.4.1 Overview of the EPA Guidance Methodology 
 
(This section has not been amended) 
 
11.4.2 Phase I: The Residential Indicator 
 
(This section has not been amended) 
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11.4.2.1 Methodology for Residential Indicator Analysis 
 
(This section has not been amended) 
 
11.4.2.2 Residential Indicator Analysis 
 
(This section has not been amended) 
 
11.4.2.3 Key Findings of Residential Indicator Analysis 
 
At the time that the CDR was prepared, Alternative 17 was determined to have a “low” 
burden on the average household of the NBC district based on the EPA scoring criteria 
for the residential indicator analysis.  The average residential household paid $131, 
which was 0.4% of median household income (MHHI) for ratepayer households.  The 
average annual residential sewer user charge in July 2011 will be $476 per household.  
Assuming that the weighted average 1999 MHHI in NBC’s Service Area of $34,174 has 
not increased, the burden will be in the “mid-range” category at the commencement of 
Phase II construction. 
 
The projected average residential sewer user charge upon completion of Phase III in 
2023 is $1,017.  If there were no increase in the MHHI over the next 15 years, this rate 
would be 3.0% of the weighted average MHHI, which would be a high financial impact.  
However, it is unlikely that the MHHI will not increase over the 1999 value.  In order 
for the sewer use rate to remain at 1% of the MHHI, the weighted average MHHI would 
have to increase by an average of $2,590 per year over 23 years, which is more than 
double the actual increase in the weighted average MHHI of $991 between the census in 
1989 and 1999.  If the MHHI increases at the historical average, the burden will be high 
in Providence, Pawtucket and Central Falls at 2.7%, 2.3% and 3.2%, respectively.  These 
three communities contain 64% of NBC’s accounts. While it is not possible to accurately 
predict the MHHI in 2023, it is likely that the burden will be in the “mid-range” and 
“high” burden category.   
 
11.4.3 Phase 2: Permittee Financial Capability Indicator 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
 
 
 
11.4.4 Schedule Development 
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This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
 
11.5 COMPARISON OF FINANCIAL BURDEN AT THE TOWN LEVEL 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
 
11.6 FINANCIAL BURDEN ON THE BUSINESS COMMUNITY 
 
This section has not been amended.  Refer to the same section in “Narragansett Bay 
Commission, Combined Sewer Overflow Facilities Program, Conceptual Design Report 
Amendment,” dated April 17, 1998. 
 



CSO Second Reaffirmation Rate Imact Projections 12‐2010

FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023

Debt Service 2011 4151 DSM for 

outer years 33,888,145          36,840,038          41,821,045          49,146,930          54,933,079          59,124,513          61,689,716          65,225,607          68,969,202          77,186,046          85,970,587          93,335,509          94,388,668         

Coverage Requirements 8,472,036            9,210,010            10,455,261          12,286,732        13,733,270        14,781,128        15,422,429        16,306,402         17,242,301        19,296,511        21,492,647        23,333,877        23,597,167       

Total Debt Service 42,360,181          46,050,048          52,276,306          61,433,662        68,666,348        73,905,641        77,112,144        81,532,008         86,211,503        96,482,557        107,463,233      116,669,386      117,985,835     

O&M (3.5% per out year) 36,244,184          37,483,620          38,795,547          40,153,391        41,558,759        43,013,316        44,518,782        46,076,939         47,689,632        49,358,769        51,086,326        52,874,348        54,724,950       

CIP Impact per budget 560,000                1,780,000          2,187,000          2,293,000          2,293,000          2,293,001           2,293,002          2,293,003          2,293,004          2,293,005          2,293,006         

Total O & M 36,244,184          37,483,620          39,355,547          41,933,391        43,745,759        45,306,316        46,811,782        48,369,940         49,982,634        51,651,772        53,379,330        55,167,353        57,017,956       

Total Cost of Service 78,604,365          83,533,668          91,631,853          103,367,053        112,412,108        119,211,957        123,923,926        129,901,949        136,194,137        148,134,329        160,842,563        171,836,739        175,003,791       

Less Misc. Revenues per NBC 4026 2,903,822            2,903,822            2,903,822            2,903,822          2,903,822          2,903,822          2,903,822          2,903,822           2,903,822          2,903,822          2,903,822          2,903,822          2,903,822         

COS to be Recovered via User Fees 75,700,543          80,629,846          88,728,031          100,463,231      109,508,286      116,308,135      121,020,104      126,998,127       133,290,315      145,230,507      157,938,741      168,932,917      172,099,969     

less: Cons. Adjustment 4025 (4,746,431)          

User Fee Revenue 70,954,112          70,954,112          80,629,846          88,728,031        100,463,231      109,508,286      116,308,135      121,020,104       126,998,127      133,290,315      145,230,507      157,938,741      168,932,917     

Increase in COS (4,746,431)           (9,675,734)           (8,098,185)           (11,735,200)      (9,045,055)         (6,799,850)         (4,711,969)         (5,978,022)          (6,292,188)         (11,940,192)      (12,708,234)      (10,994,175)      (3,167,052)        

Percent Increase in User Fees 2.25% 13.6% 10.0% 13.2% 9.0% 6.2% 4.1% 4.9% 5.0% 9.0% 8.8% 7.0% 1.9%

New Base 70,954,112          80,629,846          88,728,031          100,463,231      109,508,286      116,308,135      121,020,104      126,998,127       133,290,315      145,230,507      157,938,741      168,932,917      172,099,969     

Proj. Avg. NBC Residential Rate 419.17$                476.33$                524.17$                593.50$               646.93$               687.10$               714.94$               750.26$                787.43$               857.97$               933.04$               997.99$               1,016.70$          

FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023

Percent Increase 2.3% 13.6% 10.0% 13.2% 9.0% 6.2% 4.1% 4.9% 5.0% 9.0% 8.8% 7.0% 1.9%

Proj. Avg. NBC Residential Rate 419$                     476$                     524$                    593$                    647$                    687$                    715$                    750$                     787$                    858$                    933$                    998$                    1,017$                



CSO Second Reaffirmation Rate Imact Projections 12‐2010

2009 Census 1989 MHI 1999 MHI

Ave. Annual 

Increase

# of 

Accounts Weighted Ave. Year 2012 Year 2023

Annual Increase 

to Achieve 1%

Annual Increase 

to Achieve 2%

Acutal Annual 

Increase 89‐99

1% Over 

Ave.

2% Over 

Ave.

%MHHI at 

Ave. Annual 

Increase Impact

Providence 22,147$              26,867$              472$                34,474          10,974$             1.8% 3,252                  1,733                      472$                     689% 367% 2.7% High

Pawtucket 26,541$              31,775$              523$                17,318          6,520$               1.5% 3,039                  1,927                      523$                     581% 368% 2.3% High

East Providence 31,007$              39,108$              810$                3,595            1,666$               1.2% 2,720                  2,138                      810$                     336% 264% 1.8% Mid‐Range

Central Falls 18,617$              22,628$              401$                2,668            715$                  2.1% 3,437                  2,179                      401$                     857% 543% 3.2% High

Cumberland 40,683$              54,656$              1,397$            6,776            4,388$               0.9% 2,044                  2,019                      1,397$                 146% 144% 1.2% Mid‐Range

Lincoln 37,082$              47,815$              1,073$            4,768            2,701$               1.0% 2,342                  2,093                      1,073$                 218% 195% 1.4% Mid‐Range

North Providence 32,321$              39,721$              740$                9,366            4,408$               1.2% 2,693                  2,019                      740$                     364% 273% 1.8% Mid‐Range

Johnston 32,596$              43,514$              1,092$            5,432            2,801$               1.1% 2,529                  2,088                      1,092$                 232% 191% 1.5% Mid‐Range

RI 32,181$              42,090                991$                84,397          34,174$             1.1% 3.0% 2,590                  724                         991$                     261% 73% 1.8% Mid‐Range
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