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Section 1 - Introduction 

The City of Providence, Rhode Island (the City) entered into a Consent Agreement (CA) with the 
Rhode Island Department of Environmental Management (RIDEM) on March 7, 2017. The CA (No. 
OCI-WP-16-40) was issued to address deficiencies relative to the RI Pollutant Discharge 
Elimination System (RIPDES) General Permit RIR040000 entitled “Storm Water Discharge from 
Small Municipal Separate Storm Sewer Systems and from Industrial Activity at Eligible Facilities 
Operated by Regulated Small MS4s.”  

This compliance report is being submitted to report on the status of CA requirements as required 
in Attachment C of the CA. Activities included in this document include activities during the 2022 
reporting year, with some additional information through March 6, 2023.  The following sections 
summarize the information required by the CA in accordance with Attachment C: 

Section 2 Completed and submitted plans, reports and other submissions; Ongoing 
measures; and documentation of changes to the remedial measures 

Section 3 Summary of noncompliance with the requirements of the CA 

Section 4 Status of structural and nonstructural controls listed in Paragraph 
C(4)(a)(ii) 

Section 5 Status of actions to address Impaired Water Bodies as required in 
Paragraph C(4)(a)(iii) 

Section 6  Operation and Maintenance (O&M) activities performed for structural 
controls 

Section 7 Status of the City’s GIS mapping  

Section 8 Summary of City owned outfalls and the status of dry and wet weather 
screening of outfalls 

Section 9  Summary of catch basin and manhole inspections  

Section 10 Status of interconnection inspections 

Section 11 Summary of the status of the Illicit Discharge Detection and Elimination 
(IDDE) program 

Section 12 Status of the street sweeping program 
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Section 2 - Completed and Ongoing Requirements 

In accordance with Item 1 in Attachment C of the CA, Table 1 summarizes requirements in the CA that have been fully completed by the City with documentation submitted to RIDEM and Table 2 describes the ongoing requirements. Measures 
taken by the City towards these requirements include activities through December 2022.   

Table 1 Completed Requirements  
 

Reference 
Timing Condition RIDEM Comment 9/27/22 Details (2022 Compliance Report) 

C(4)(a)(i)1. 31-Mar-17 Submit to RIDEM downspout disconnection 
program 

None Condition Satisfied 

C(4)(a)(i)2. 31-Mar-17 Submit to RIDEM paper-based street sweeping 
tracking system 

None Condition Satisfied 

C(4)(a)(i)4. Annually Submit MS4 Annual Report None Condition Satisfied 

C(4)(a)(i)5. 31-Mar-17 Submit to RIDEM IDDE Plan The IDDE Plan (dated 1/3/18) and the revised IDDE investigation 
schedule (submitted via email on 6/28/18 from CDM Smith) were 
conditionally approved in 2019 and has not yet been revised.  
Address condition #2 noted in the 1/4/19 DEM review comments 
(sent on 3/5/19) and make the necessary edits to the language. 
Provide an update of the revised page(s) or section(s) and include 
the revision in the City’s IDDE Plan. 

The revised IDDE plan, inclusive of DEM comments and revised prioritization and ranking list (Appendix D) have 
been submitted under Appendix B   

C(4)(a)(i)7. 3 months 
after IDDE 
plan 
approval 

Initiate investigation of high priority outfalls 
(list from CA) 

None Investigations continue in accordance with the ranking list, which is updated as issues are reported or 
encountered.  

C(4)(a)(i)8. 30-Jun-17 Submit to RIDEM amended SWMPP as 
specified 

Address the deficiencies noted in the 11/23/21 SWMPP review 
comments (emailed 12/24/21). 

The SWMPP revisions were not addressed.  The updates and resubmission will be addressed in 2023 and 
submitted for RIDEM review.  

C(4)(a)(i)9 30-Jun-17 GIS map of combined, sanitary and storm 
sewer systems, and identify MS4-regulated 
area 

Provide an update on the mapping of the regulated area. Progress has been made to clearly define catchment area boundaries (using topography and desktop analysis), 
and by removing storm sewers that enter a combination sewer system downstream.  Data may be viewed at 
the link below, or by navigating to the Providence DPW Engineering website.  Stormwater catchment may be 
viewed by selecting "Providence Stormwater System" -> "Stormwater Catchment Area":                                              
https://cdmsmith.maps.arcgis.com/apps/webappviewer/index.html?id=9d5b1e994a2c4630b1679446889078e1 
.   Publicly owned BMP's have been published to the map and may be viewed by selecting "Providence 
Stormwater System" -> "Stormwater BMP Locations" 

C(4)(a)(i)11. 30-Jun-17 Dry weather surveys of outfalls None Condition Satisfied 

C(4)(a)(ii)1. Date of CA Complete projects in RWPP Plan None Condition Satisfied 

C(4)(a)(ii)2. FY17 – FY21 Complete non-structural and structural 
controls for Lower Watershed for Roger 
Williams Park 

Attachment H to the CA was amended twice when design and 
permitting of the BMPs took place (August 2018 & May 2019). The 
list of BMPs in Section 4 Table 4 of the 2021 CA Compliance Report 
reflects the original Attachment H, not the amended list.  
Provide the amended Attachment H BMP list with BMP type, 
location, dates completed, and updated pollutant removal 
estimates.   

Updated Attachment H is included under Appendix E.  One additional structural BMP was installed in Roger 
Williams Park in 2022, a bioswale in the Bear Playground.  A GIS map and as-builts of the Roger Williams BMPs 
is also maintained on the Stormwater Innovation Center Website: https://www.stormwaterinnovation.org/map 

C(4)(a)(ii)3. 31-Dec-17 Complete feasibility and impact study of 
modifications to weir box from Mashapaug 
Pond 

The DEM has yet to receive a copy of the study. Provide a copy of 
the Feasibility and Impact Study.  

A copy of the feasibility study was completed in 2017-2018 and is included as Attachment C with this report.  It 
is believed that RIDOT performed a feasibility study also, however the City has not received the study.  The City 
believes that the weir box is under the jurisdiction of RIDOT, built as part of the construction of Route 10.   

C(4)(a)(ii)4. 31-Dec-18 Lower Watershed projects as specified None Condition Satisfied 

C(4)(d)(i) 1-Jul-17 SEP 1 Educational signage None Condition Satisfied 

C(4)(d)(iii) 1-Jul-18 SEP 3 Restoration of Riverside Park None Condition Satisfied 
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Table 2 summarizes requirements in the CA that are ongoing. Measures taken by the City towards these requirements include activities through December 2022. 

Table 2 Ongoing Requirements 

Reference 
CA 
Timing 

Condition Details (2021 Compliance report) RIDEM Comment 9/27/22 Details (2022 Compliance Report) 

C(4)(a)(i)3 Annual Implement Street Sweeping 
Tracking System 

Reported in the MS4 Annual report and 
active on the City’s website 

None Street sweeping continues to be tracked in the GIS environment.  

C(4)(a)(i)6 Ongoing Maintain inventory of 
municipally owned 
structural controls and 
maintenance procedure 

BMP database has been created and 
partial tracking of maintenance 
requirements. 

There is inadequate detail to ensure that 
adequate maintenance practices are followed. 
Many BMPs listed in Appendix A of the 2021 CA 
Compliance Report don’t have an “O&M Form” 
and it’s unclear what “FY2020” in the Notes 
column means. In addition, the RWPP BMPs 
appear to need updating based on the amended 
Attachment H and what was installed.  
Develop and provide representative example 
O&M forms/procedures for the structural 
controls, or a link to where the O&M standards 
are kept online. 

Parks Department provides a download of the work orders, included under Appendix A.  Regular drive-by 
inspections and cleaning once per year. Groundwork has provided an inspection form, included under 
Appendix A. Inspections were completed in 2022 but not tracked.  In 2023 inspections will be tracked and 
reported on the attached form, to eventually be recorded by the pending rollout of the asset management 
system. 

C(4)(a)(i)10 30-Jun-17 Geo-spatial database for 
IDDE complaints, 
investigations, and remedial 
measures 

GIS layer was developed to track IDDE 
investigations and was used for the 2018 
and 2020 IDDE work 

Provide an example of an IDDE investigation 
that was tracked using the system, eg, a link to 
the layer or screenshot of the layer. 

GIS layer has been developed and updated by CDM Smith during field investigations.  This layer tracks all 
currently known IDDE complaints and investigations and stores all water quality sampling data.  A series of 
GIS maps are included in Appendix B. 

C(4)(a)(i)12 6 months 
after 
Amended 
SWMPP 
approval 

Ordinance revision for post-
construction runoff from 
new and redevelopment 

SWMPP was submitted to RIDEM, 
comments were received and the City is 
currently addressing comments - 
Ordinances have not been revised or 
approved by the City. 

Address SWMPP revisions in part C(4)(a)(i)8 of 
the CA.  

The SWMPP has not been revised in accordance with RIDEM's comments regarding part C(4)(a)(i)8.  This 
section will formally be revised in 2023. There is a Development Plan Review Committee and 
interdepartmental review meetings which considers larger development and redevelopment projects to 
identify any potential issues related to development, with the developer, owner, engineer, and architect.  
During this project phase, projects with lots greater than 20,000 SF are informed of their obligations for 
meeting the post-construction stormwater ordinance. During this meeting, the need for a formal sediment 
and erosion control plan are discussed in accordance with the existing ordinance.  

C(4)(a)(i)13 Annual IDDE results, revised 
priorities, and revised 
implementation schedule as 
part of MS4 reporting 

2018 & 2020 IDDE inspection results were 
completed - outfall prioritization and 
ranking spreadsheet was updated in 2021 
- additional IDDE investigations were not 
performed in 2021 

Non-compliant for 2021.  
 
Provide a revised priority ranking table and 
revised schedule along with results of IDDE 
investigations.  
Be sure the IDDE investigations table include all 
previously investigated outfalls (with status, 
next steps, and/or dates of completion), as well 
as a revised ranking and schedule of upcoming 
priority outfalls for investigation. Include in the 
priority ranking table and schedule any newly 
discovered potential illicit discharges or 
connections that the City has become aware of, 
such as Garfield Ave/Higgins Ave, Dixon St, etc. 

In 2022, 20 outfalls were investigated and completed with no further evidence of dry weather flow.  An 
additional 10 outfalls were investigated and require additional field work (CCTV, dye testing, etc.), to be 
completed in 2023.  A copy of updated IDDE Outfall Prioritization sheet (with requested information) and 
results is included in Appendix D of the IDDE plan, and as Attachment B in this compliance report.   



 

4 

C(4)(a)(i)16 31-Dec-19 Maintain inventory of 
private structural controls 
and maintenance practices 

Inventory is tracked via spreadsheet and 
previously submitted with MS4 Annual 
Reports – some O&M requirements are 
still outstanding 

Provide the procedures that Providence is using 
to ensure adequate O&M is being completed. 
Particularly for those privately-owned BMPs 
denoted with, “No Maintenance Included,” 
what is the City’s plan to ensure the owners 
have and complete adequate maintenance 
procedures? 

A partial inventory of Private BMPs has been developed.  Work is ongoing to develop a GIS system for 
tracking Private BMPs and maintenance but has not been realized.  The City has been working with the 
Narragansett Bay Commission to identify where private BMP's may exist, as well as researching land 
development records.   

C(4)(a)(i)17 31-Dec-19 Implement geo-spatial 
database for MS4 
maintenance, including GPS 
records 

Tracking system has been created and is 
being used for street sweeping – catch 
basin and manhole tracking system has 
been created but has not been 
implemented 

Provide an update on the implementation of the 
geo-spatial database tracking system for 
maintenance of catch basins and manholes.  

In 2022 the City developed a tracking system for catch basins cleaned following road paving projects, this 
map is available at the link below.  The data is available in Appendix B of the Annual Report.  In 2023, the 
City will be rolling out a GIS based work order system for tracking all catch basin and manhole 
maintenance by municipal crews.  
https://pvdgis.maps.arcgis.com/apps/webappviewer/index.html?id=ee8f03641c544d55aaa8cbd1ab1af1aa 

C(4)(a)(i)18 30-Jun-20 Submit GIS map of 
combined, sanitary and 
storm sewer systems in 
greater detail 

GIS mapping of catchment areas and 
additional connectivity was completed in 
August 2020 - additional catchment 
delineation is still required 

Provide an update of the finalization the 
connectivity between catch basins and their 
ultimate discharge point/outfall, catchment 
delineations (as it relates to determining 
regulated area), and mapping of 
interconnections.  

Mapping of catchment delineation was completed in 2022, allowing tracking of connections between 
catch basins and their discharging waterbody in the MS4.  Mapping of interconnections is ongoing and will 
be developed further in 2023 in partnership with RIDOT and NBC. 

C(4)(a)(i)19 30-Jun-20 Inspect all City-owned catch 
basins and manholes for 
illicit connections and non-
stormwater discharges 

City has developed a catch basin 
inspection methodology using iPads and 
the data collector application but has not 
initiated inspections 

Provide an update on initiating inspections and 
completing the inspections of all City-owned 
catch basins and manholes. Provide a schedule 
for completion. 

In 2022, approximately 2,000 catch basins were cleaned by contractors and municipal crews and inspected 
for illicit connections.  No illicit connections were found.  In 2023 with development of the GIS work order-
based system, IDDE inspections on catch basins will continue and be tracked. 

C(4)(a)(ii)5.a Annual Street sweeping twice 
annually in Lower and Upper 
Watersheds 

Complete and documented in street 
sweeping map program 

None Street sweeping continues to be tracked in the GIS environment.  

C(4)(a)(ii)5.b.i Annual Establish partnerships with 
governmental, non-
governmental entities, and 
private landowners to 
develop programmatic and 
outreach strategies for 
stormwater pollution 
prevention 

Created Providence Stormwater 
Innovation Center (PSIC), in schools, DOT 
and other in-state. Holds monthly 
meetings, sponsors events, stormwater 
murals, and trainings.              
Woonasquatucket River Watershed 
Council (WRWC), Groundwork, WRWC 
downspout disconnection. 

None Partnerships with the Stormwater Innovation Center, RIDOT, Groundwork RI, Woonasquatucket River 
Watershed Council, and other groups continued in 2022, and are documented in sections I and II of the 
Annual Report. 

C(4)(a)(ii)5.b.ii Annual Host an annual convening 
with partners and 
stakeholders for stormwater 
pollution prevention 

PSIC leadership team meets monthly, and 
the stormwater center meets weekly 

None The SIC leadership team meets weekly and frequently collaborates with community members, other 
municipal departments, and non-profits.  The SIC also hosted the Stormwater Innovation Expo, bringing 
together stakeholders from across the state for presentations, workshops, and networking. 

C(4)(a)(ii)5.b.iii Ongoing Education and outreach 
materials are available 
online and accessible via 
Providence’s website 

PSIC holds school events and stormwater 
materials are on 
Stormwaterinnovation.org and on the 
City’s website 

None   

C(4)(a)(ii)5.c Annual Conduct the Downspout 
Disconnection Program 

Sustain PVD Festival distributed 40 barrels 
to disconnect downspouts 

None   

C(4)(d)(ii) 31 
February 
2018 

Complete SEP #2 Irving 
Avenue Seekonk River 
Revitalization 

Final plans submitted and permitting in 
progress - City anticipates project going 
out to bid spring 2022 

Non-Compliant for 2021.  Provide an update and 
schedule to complete.  

Construction on the Irving Ave SEP began in June 2022 and was substantially completed this year.  Planting 
and landscaping work will be finalized in 2023. 
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Section 3 - Outstanding Requirements 

Table 3 summarizes requirements in the CA that are still outstanding. Measures taken by the City towards these requirements include activities through December 2022. 

Table 3 Outstanding Requirements 

Reference CA Timing Condition 
Details (2021 Compliance 
Report) 

RIDEM Comment 
9/27/22 

Details (2022 Compliance Report) 

C(4)(a)(i)14 6/30/2018 Implement ordinances Non-compliant None Non-Compliant.  Ordinances are SWMPP dependent.  Upon acceptance of SWMPP, and TMDL IP, 
ordinances will be revised.  

C(4)(a)(i)15 Annual Inspect all catch basins and manholes for sediments. 
May be revised after 2 years. 

Non-compliant.   None Non-Compliant.  In the reporting year, the City issued an RFQ for the development of TMDL IP's for all 
waterbodies requiring such.  The TMDL IP scope of work includes cleaning, inspecting and sediment tracking 
for catch basins in the Mashapaug, Roger Williams Park Ponds, Woonasquatucket and West River 
watersheds, to the extent that budget allows.   Additionally, MS4 catch basins that were cleaned as part of 
several paving projects will be investigated 1 year after cleaning for sediment accumulation and presented 
in the 2023 Annual Report.   

C(4)(a)(iii) 12/31/2020 Submit TMDL Implementation Plan (IP) and Scope of 
Work (SOW) for water body segments: Mashapaug 
Pond, Roger Williams Park Ponds 

Non-compliant. None Non-compliant.  In the reporting year, the City applied for and was awarded a partially forgivable loan 
through the Clean Water Revolving Fund. At the time of submittal of this compliance report, the City has 
issued an RFQ for professional services to develop a TMDL IP and SOW for both waterbodies.  Negotiations 
are ongoing for scope and fee and anticipated to be complete in 12-24 months from Notice to Proceed.  

C(4)(a)(iv) 12/31/2022 Submit TMDL IP and SOW for water body segments: 
Woonasquatucket and West Rivers 

Non-compliant.   None Non-compliant.  In the reporting year, the City applied for and was awarded a partially forgivable loan 
through the Clean Water Revolving Fund. At the time of submittal of this compliance report, the City has 
issued an RFQ for professional services to develop a TMDL IP and SOW for both waterbodies.  Negotiations 
are ongoing for scope and fee and anticipated to be complete in 12-24 months from Notice to Proceed.  

C(4)(a)(v) -- Requirements for the TMDLs for items C(4)(a)(iii) and 
(iv) 

Non-compliant.   None Non-compliant.  In the reporting year, the City applied for and was awarded a partially forgivable loan 
through the Clean Water Revolving Fund. At the time of submittal of this compliance report, the City has 
issued an RFQ for professional services to develop a TMDL IP and SOW for both waterbodies.  Negotiations 
are ongoing for scope and fee and anticipated to be complete in 12-24 months from Notice to Proceed.  

C(4)(a)(vi) 30 days after TMDL 
IP approval 

Amend SWMPP to include approved TMDL IPs and 
include in MS4 Annual Report 

Non-compliant.  None Non-compliant. The SOW for the TMDL IP's include the amendments to the SWMPP and will be included as 
part of the TMDL IP development. 

C(4)(a)(vii) -- Structural and enhanced non-structural stormwater 
controls for new construction or re-construction that 
discharge pollutants of concern to TMDL 
Implementation Plan Waterbodies 

Non-compliant.   None Non-compliant.  The TMDL IP project will identify structural and enhanced non-structural stormwater 
controls for new construction or reconstruction.  
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Section 4 - Structural and Nonstructural Controls 

In accordance with Paragraph C(4)(a)(ii) and Item 4 in Attachment C of the CA, the following 
summarizes the status of implementation of structural and nonstructural controls that have been 
constructed in Roger Williams Park (RWP) or RWP Watershed. During the 2022 reporting year, 
there was one new structural BMP (swale) installed in Roger Williams Park and is included on the 
City’s sewer mapper.  

For non-structural BMPs, the following were performed regarding pollution prevention and 
public education programs by the city and its partners in RWP.: 

Numerous events were hosted in 2022 at the Stormwater Innovation Center (SIC) to educate and 
engage the public.  The third annual Rain Harvest Arts festival was held on October 15th at RWP, 
where nearly 400 guests enjoyed events focused on water quality and environmental justice.  
Numerous tours and workshops on ecology and water quality were run in partnership with local 
environmental organizations, including Save the Bay, Groundwork RI, and the Woonasquatucket 
River Watershed Council. More information can be found at 
https://www.stormwaterinnovation.org/rainharvestartsfestival  

The Parks Department and Stormwater Innovation Center also participated in the University of 
Rhode Island Coastal Institute’s Science Saturday, presenting with an interactive watershed 
model and cyanobacteria microscope viewing.  Numerous Public and Professional Green 
Infrastructure tours of the Best Management Practices in Roger Williams Park were run in 2022, 
for student groups from URI, RISD, CCRI, Bryant, and local high schools and other members of the 
public.   

The SIC organized storm drain mural projects, where students at local schools were connected 
with artists to design murals to be installed on storm drains.  9 murals were painted in 2022 at 
local schools including Sophia Academy and New Urban Arts. 

The Providence Department of Sustainability has continued to run its Pesticide Free PVD 
program.  Through this program residents and businesses pledge not to use pesticide on their 
properties.  The Sustainability Department also maintains Twitter and Facebook accounts which 
share information on stormwater pollution measures, proper waste disposal, and energy saving 
solutions. 

The City also maintains informational webpages on stormwater, including the Stormwater 
Innovation Center website (https://www.stormwaterinnovation.org/) and the Sustainability 
Department’s Stormwater Page (https://www.providenceri.gov/sustainability/stormwater-
management/).  Numerous trainings have been hosted on topics such as Green Infrastructure 
Design, Maintenance, and Construction Oversight, which are all recorded and available to the 
public at https://www.stormwaterinnovation.org/training.  City staff have also partnered with 
the EPA Southern New England Program (SNEP) on webinars and trainings for the public and 
professionals.  
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The DPW Environmental Division runs many educational programs for local students by 
distributing books on recycling, littering, and stormwater.  The Division supports local litter 
clean-up programs like Cozy Rhody by providing trash bags and picking up litter collected.  DPW 
also partners with local organizations and schools for Earth Day educational programs each year. 

The evaluation of modifications to the weir box located in Mashapaug Pond as required in 
Paragraph C(4)(a)(ii)3 has been completed.  In discussions with RIDEM, it is understood that the 
City did not submit the report regarding the weir box.  The report is included in Appendix C with 
this report.  The City believes that RIDOT owns and maintains the weir box structure.  The weir 
box memo has been shared previously with Brian Moore of RIDOT’s stormwater unit for review 
and consideration.  

Table 4 describes the status of implementation of nonstructural controls as listed in Paragraph 
C(4)(a)(ii)4 and Paragraph C(4)(a)(ii)5 in the CA. 

Table 4 Nonstructural Controls 

Nonstructural Control Application 

Estimate of 
Annual 

Participation Outreach and Educational Effort 

Pavement Management Lower Watershed NA None 

Parking Requirements Lower Watershed NA None 

Shoreline Access Lower Watershed 650,000 Signage, information on the website and 
flyers available at Roger Williams Park 

Park Maintenance Practices Lower Watershed 650,000 Signage, information on the website and 
flyers available at Roger Williams Park 

Maintenance of Structural 
Controls 

Lower Watershed NA Maintained by Parks Department staff 

Street Sweeping Twice Annually Lower & Upper 
Watersheds 

1,000 Occasional social media posts indicate 
street sweeping activities and the need to 
move vehicles from the street.  
Additionally, the city posts its street 
sweeping schedule at the following site:  

https://www.providenceri.gov/public-
works/dpw-street-sweeping-program/ 

Public Outreach Partnerships Lower & Upper 
Watersheds 

300 Providence Stormwater Innovation Center 
(PSIC), in schools, Woonasquatucket River 
Watershed Council (WRWC), and 
Groundworks 

Annual Stakeholder Meetings Lower & Upper 
Watersheds 

400 PSIC holds monthly meetings, sponsors 
events, stormwater murals, and trainings 

Education and Outreach 
Materials 

Lower & Upper 
Watersheds 

180,000 General stormwater education and 
outreach Citywide 

Downspout Disconnection 
Program 

Lower & Upper 
Watersheds 

180,000 Citywide program (WRWC downspout 
disconnection) that is not specific to Lower 
& Upper Watersheds 

Note: Approximately 650,000 people visit Roger Williams Park annually and the population of 
Providence is 180,000. 
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Section 5 - Impaired Water Bodies 

The CA requires development and implementation of Total Maximum Daily Load (TMDL) 
Implementation Plans (IP’s) in Paragraph C(4)(a)(iii), (iv) and (v). Table 5 below summarizes the 
TMDL IP requirements and status of implementation. 

Table 5 TMDL Implementation Plan Summary 

TMDL Water Body Pollutant Requirement 
CA Submittal 

Date Status 

Mashapaug Pond Phosphorus Submit TMDL IP 
December 31 

2020 

Tentative Award to 
Consultant. Submittal to 
RIDEM anticipated late 
2023, early 2024 

Roger Williams Park 
Ponds 

Phosphorus Submit TMDL IP 
December 31 

2020 

Tentative Award to 
Consultant. Submittal to 
RIDEM anticipated late 
2023, early 2024 

Roger Williams Park 
Ponds 

Bacteria Submit TMDL IP 
December 31 

2020 

Tentative Award to 
Consultant. Submittal to 
RIDEM anticipated late 
2023, early 2024 

Woonasquatucket River 
Copper, 

Lead, Zinc, 
Bacteria 

Submit TMDL IP 
December 31 

2022 

Tentative Award to 
Consultant. Submittal to 
RIDEM anticipated late 
2023, early 2024 

West River Bacteria Submit TMDL IP 
December 31 

2022 

Tentative Award to 
Consultant. Submittal to 
RIDEM anticipated late 
2023, early 2024 

The City was awarded a partial forgivable loan through the State Clean Water Revolving Fund to 
develop TMDL IP’s.  An RFQ was issued in 2022, with qualifications submitted in January 2023.   A 
tentative award was issued in January 2023 to the most qualified bidder.  At the time of this 
report writing, scope refinement and budget negotiations are underway.  The RFQ for the TMDL 
IP is included as Appendix D 

Once TMDL IP’s are developed and approved by RIDEM, the City will develop an implementation 
schedule for the recommendations and report on the status of implementation and anticipated 
pollutant loading reductions in accordance with Attachment C Item 5 of the CA. 

As required in the CA Paragraph C(4)(a)(iv), the Stormwater Management Program Plan 
(SWMPP) will be amended to include TMDL IP requirements and status. 
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Section 6 - Operation and Maintenance (O&M) 

The CA requires documentation of operations and maintenance (O&M) activities performed for 
structural stormwater controls in accordance with Attachment C, Items 6 and 17. Appendix A 
provides a list of the City owned BMP’s and summarizes the O&M activities performed by the City 
on City owned stormwater controls. 

In the 2022 reporting year, only RWP BMP’s were cleaned and recorded.  BMP’s operated by 
Groundwork were cleaned, but not formally recorded.  

BMP’s in RWP have been recorded through an asset management system.  DPW is actively 
establishing assets to be tracked through this same system and anticipate being functional by 
June 2023.  The asset management system will also record BMP O&M and catch basin cleaning 
activities once established.  

Catch basins cleaned as part of road paving projects have been captured by GIS and may be 
accessed at the following website: 
https://pvdgis.maps.arcgis.com/apps/webappviewer/index.html?id=ee8f03641c544d55aaa8cb
d1ab1af1aa.  These results are also included in tabular form in Appendix A.  

Catch basins cleaned by municipal crews have been logged in tabular form are included in 
Appendix A.  
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Section 7 - GIS Mapping 

The CA requires development of GIS mapping the City’s stormwater, sewer and combined 
systems including locations of outfalls, receiving waters, catch basins, manholes, pipes, culverts, 
swales, flow direction and connectivity, and locations of MS4 interconnections (Paragraph 
C(4)(a)(i)18). Table 6 summarizes the various components in the GIS mapping and the status of 
completeness of the data. 

Table 6 GIS Mapping Summary 

GIS Mapping Component Citywide # % Complete  

Receiving Waters RIDEM.RIGIS 100% 

Catch Basins 7378 99% 

Manholes 4734 99% 

Pipes 104.2 miles 95% 

Culverts - Unknown 

Swales & Ditches 23 50% 

Connectivity - 90% 

MS4 Interconnections Unknown 5% 

GIS mapping showing combined, sewer and stormwater areas within the City was submitted to 
RIDEM in March 2020 and comments have continued to be addressed through 2023.  Additional 
updated mapping that included an assessment of connectivity and determination of catchment 
areas was completed in December 2022, and final data verification is actively occurring. A link to 
the city’s sewer mapper is available at the following link:  
https://cdmsmith.maps.arcgis.com/apps/webappviewer/index.html?id=9d5b1e994a2c4630b16
79446889078e1  

Further review of existing data will be performed as part of the TMDL IP’s, as well as 
interconnections in those specific watersheds. 
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Section 8 - Stormwater Outfalls 

The CA requires development of a spreadsheet that includes prioritization of outfalls and the 
names, location, and receiving waters for each outfall. The City submitted an updated outfall 
prioritization list to RIDEM on August 26, 2021, that included the CA requirements listed in 
Attachment C, Item 8. 

The City completed dry weather sampling of outfalls in May 2018. Table 7 below summaries the 
results of the dry weather outfall inspections as required in Item 9 of Attachment C.  

Table 7 Dry Weather Outfall Inspections Summary 

Outfall Type Outfalls 

Located, No Dry Weather Flow 102 

Located, Dry Weather Flow 16 

Revisit, updated mapping required 10 

Revisit, boat access required 14 

Could Not Locate 9 

TOTAL Outfalls  151 

All 16 of the outfalls that had dry weather flow had an exceedance of at least one parameter. 

 



 

12 

Section 9 - Catch Basin and Manhole Inspections 

The CA requires inspection of catch basins and manholes for illicit connections and non-
stormwater discharges (Attachment C, Items 10 and 19) and requires inspection of all catch 
basins and manholes for sediment accumulation and clean as necessary as specified in Paragraph 
C(4)(a)(i)15.  

During 2022 and early 2023, MS4 catchment were more clearly defined based on connectivity 
and topography.  A total of 2310 catch basins were cleaned citywide, of which, 497 were part of 
the MS4.    

The TMDL IP project will attempt to clean and inspect all catch basins in the TMDL catchment 
areas and revisit to record sediment accumulation.  This is intended to identify BMP 
opportunities, in part using existing infrastructure as the majority of the publicly owned areas are 
constrained.  

Annual cleaning of catch basins is documented in Appendix A of the MS4 Annual report. 
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Section 10 - Interconnections Inspections 

The CA requires dry weather inspection of interconnections between private, state and municipal 
MS4 systems (Attachment C, Item 11). Currently the City has not compiled a list of 
interconnections or conducted dry weather inspections in 2022. 
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Section 11 - IDDE Program 

Attachment C of the CA requires documenting and summarizing various IDDE requirements in 
the CA (see Items 12, 13, 14, 15 and 16). The following summarizes the status of the various CA 
requirements. 

Illicit Discharge Complaints 
In accordance with Attachment C, Item 12, Table 8 there have been two complaints or other 
reports relative to illicit discharges over the last two years. 

IDDE Complaint Date City’s Response 

Public Street at Providence River 4/11/22 Reported by constituent and investigated by DPW.  
Referred to RIDEM, National Grid and the Narragansett Bay 
Commission.  Oil discharge generated from 170 Allens 
Avenue (owned by National Grid); a contaminated 
brownfield tracked under RIDEM site remediation #SR-28-
1020.   The oil containment measures are failing. This is 
classified as a Narragansett Bay Commission CSO. 

Woonasquatucket River at Harris 
Ave/Providence Place 

11/16/22 Reported by RIDEM staff of heavy sedimentation and 
investigated by DPW.  This outfall was determined to be a 
Narragansett Bay Commission CSO outfall and was referred 
to NBC for action.  

 

IDDE Plan 
The City’s IDDE Plan was finalized on September 5, 2017 in accordance with Paragraph 
C(4)(a)(i)5 of the CA. IDDE investigations of high priority outfalls identified in Attachment F of 
the CA were completed and the results of those investigations were submitted in Technical 
Memorandums dated September 14, 2018 and August 24, 2020 in accordance with Paragraph 
C(4)(a)(i)7 and Attachment C, Item 13. A summary of the IDDE investigations is presented in 
Appendix B. 

On August 21, 2021, the City provided RIDEM with the updated outfall Prioritization and Ranking 
list for IDDE investigations in accordance with Attachment C, Item 16, but due to COVID 
restrictions and available funding, follow up recommendations in the 2018 and 2020 Technical 
Memorandums and additional IDDE investigations were not performed in 2021. Comments were 
issued by RIDEM and addressed by the City with this submission.   

In 2022, the city initiated a new round of IDDE for the highest prioritized sites.  Approximately 30 
sites have been investigated, with 10 still requiring further investigation (CCTV, dye testing, 
confirmation of ownership). An updated prioritization spreadsheet is included, inclusive of 
updates through March 2, 2023 with the revised IDDE plan in Appendix B of this compliance 
report.   
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Section 12 - Street Sweeping Program 

The City developed a street sweeping tracking system as required by Paragraph C(4)(a)(i)2. 
Annual street sweeping activities are reported in the City’s Annual MS4 Report and more recently 
reported actively on the City’s internal map tracker: 
https://pvdgis.maps.arcgis.com/apps/webappviewer/index.html?id=8b7115baacfa4e8f83b5141
836cb73aa 
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Section 13 - Stormwater CA Compliance Summary 

This Compliance Report summarizes the status of the CA requirements conducted by the City 
through December 2022 with a focus on activities within the last year and into early 2023. This 
report has been prepared in accordance with requirements specified in Attachment C of the CA 
and was prepared as a report that could be updated annually in accordance with CA 
requirements. 

 



 

 

Appendix A 

Municipal BMP’s Operation and Maintenance 

Summary 
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BMP # BMP_Name Location Latitude Longitude BMP_Type Owner Operator
1 Fountain/Dorrance/Eddy Intersection Fountain St and Eddy St 41.82500611 -71.41454411 Vegetated Rain Garden City of Providence Unknown
2 Manton StormTree 1 Manton Ave, 95' N of Aleppo Street 41.81949615 -71.44621985 Tree Filter Box City of Providence Providence DPW
3 Manton StormTree 2 Chafee Street at Manton Ave, South Side 41.81870867 -71.44550925 Tree Filter Box City of Providence Providence DPW
4 Manton StormTree 3 Manton Ave, opposite Chafee Street 41.81876473 -71.44576775 Tree Filter Box City of Providence Providence DPW
5 Manton StormTree 4 Manton Ave, 80' S of Delaine Street 41.8178821 -71.44445118 Tree Filter Box City of Providence Providence DPW
6 Pleasant Valley Parkway Tree Filter Box 1 100' S of Mooreland Ave on eastern section of PVP 41.83692437 -71.44325836 Tree Filter Box City of Providence Providence Parks Department
7 Pleasant Valley Parkway Tree Filter Box 2 280' S of Mooreland Ave on eastern section of PVP 41.83656334 -71.44321753 Tree Filter Box City of Providence Providence Parks Department
8 Pleasant Valley Parkway Tree Filter Box 3 110' E of Academy Ave on northern section of PVP 41.83667388 -71.44418373 Tree Filter Box City of Providence Providence Parks Department
9 Pleasant Valley Parkway Tree Filter Box 4 195' E of Academy Ave on southern section of PVP 41.83670619 -71.44377636 Tree Filter Box City of Providence Providence Parks Department

10 San Souci Drive, north side San Souci Drive (Manton Ave to Valley Street) 41.81735026 -71.44222974 Bioretention Dry Swale City of Providence WRWC
11 Riverside Park Riverside Park (Aleppo Street) 41.81987954 -71.44866779 Permeable Pavers into Rain Garden City of Providence Providence Parks Department
12 Mashapaug/JT Owens Park JT Owens Park near Mashapaug Pond 41.79355426 -71.43625777 Vegetated Infiltration Basin City of Providence Providence Parks Department
13 Merino Park Glenbridge Ave end of Park (aka Woon. Advernture Park) 41.82358862 -71.46021221 Rain Garden into Wetland Swale City of Providence Parks Department
14 Ellery Street Park Ellery Street Park 41.81089668 -71.43843516 Stone Lined Swale City of Providence Parks Department
15 Conley Stadim Tennis Courts 41.82893051 -71.40945653 Rain Garden City of Providence Parks Department
16 Father Lennon Park Father Lennon Park 41.83787737 -71.42656393 Rain Garden City of Providence Parks Department
17 Bucklin Park Synthetic Field 41.80478224 -71.42931627 Rain Garden City of Providence Parks Department
18 Peace and Plenty Park Peace and Plenty Park 41.80721162 -71.42255095 Wet Swale City of Providence Parks Department
19 York Pond Energy Dissipator York Pond Inlet 41.83501727 -71.3796713 Energy Dissipator and Sediment Forebay City of Providence Providence Parks Department
20 Groundwork Bioswale 1 Across from 483 Charles Street 41.84860339 -71.41957608 Bioswale City of Providence Groundwork RI
21 Groundwork Bioswale 2 200 Hawkins Street (Back Lot) 41.85059052 -71.42263008 Bioswale City of Providence Groundwork RI
22 Groundwork Bioswale 3 70 Rowan Street (Glover St Side) 41.83471674 -71.44758807 Bioswale City of Providence Groundwork RI
23 Groundwork Bioswale 4 96 Knight Street (Knight St Side) 41.8220583 -71.43125274 Bioswale City of Providence Groundwork RI
24 Groundwork Bioswale 5 93 Knight Street (Parking Lot) 41.82216507 -71.43147184 Bioswale City of Providence Groundwork RI
25 Groundwork Bioswale 6 310 Reservoir Avenue 41.78858033 -71.43104888 Bioswale City of Providence Groundwork RI
26 Groundwork Bioswale 7 18 Stamford St 41.78038987 -71.41841414 Bioswale City of Providence Groundwork RI
27 Groundwork Bioswale 8 92 Alabama Ave 41.78745949 -71.39276253 Bioswale City of Providence Groundwork RI
28 Groundwork Bioswale 9 Veazie Street at Branch Avenue 41.854725 -71.4346785 Bioswale City of Providence Groundwork RI
29 Groundwork Bioswale 10 1 Michigan Ave 41.79136072 -71.39395632 Bioswale City of Providence Groundwork RI
30 Groundwork Bioswale 11 9 Sawyer St 41.77849989 -71.41941507 Bioswale City of Providence Groundwork RI
31 Groundwork Bioswale 12 100 Fisk St 41.78926267 -71.40912624 Bioswale City of Providence Groundwork RI
32 Groundwork Bioswale 13 Refocus Opper St Lot Enterance 41.85251344 -71.4220482 Bioswale City of Providence Groundwork RI
33 Groundwork Bioswale 14 64 Warrington St 41.79594021 -71.41517002 Bioswale City of Providence Groundwork RI
34 Groundwork Bioswale 15 293 Sayles St 41.80359445 -71.40934113 Bioswale City of Providence Groundwork RI
35 Groundwork Bioswale 16 Veazie Street at Branch Avenue 41.85463225 -71.43467216 Bioswale City of Providence Groundwork RI
36 Groundwork Bioswale 17 43 Oriole Ave 41.83196517 -71.38228444 Bioswale City of Providence Groundwork RI
37 Groundwork Bioswale 18 92 Dana St 41.84547504 -71.39738594 Bioswale City of Providence Groundwork RI
38 Groundwork Bioswale 19 654 Angell St 41.83134723 -71.38178811 Bioswale City of Providence Groundwork RI
39 Groundwork Bioswale 20 680 Angell St 41.83154947 -71.38079526 Bioswale City of Providence Groundwork RI
40 Groundwork Bioswale 21 154 Killingly St 41.81450648 -71.46341208 Bioswale City of Providence Groundwork RI
41 Groundwork Bioswale 22 690 Angell St 41.83164053 -71.38032134 Bioswale City of Providence Groundwork RI
42 Groundwork Bioswale 23 156 Killingly St 41.81448006 -71.46332336 Bioswale City of Providence Groundwork RI
43 Groundwork Bioswale 24 55 Modena St 41.84546826 -71.44807653 Bioswale City of Providence Groundwork RI
44 Groundwork Bioswale 25 82 Dana St 41.84557478 -71.3977262 Bioswale City of Providence Groundwork RI
45 Groundwork Bioswale 26 107 Mercy st 41.80981667 -71.45744084 Bioswale City of Providence Groundwork RI
46 Groundwork Bioswale 27 99 Mercy st 41.81058316 -71.45754855 Bioswale City of Providence Groundwork RI
47 Groundwork Bioswale 28 98 Minto Street (Whitford St side) 41.83864198 -71.44903012 Bioswale City of Providence Groundwork RI
48 Groundwork Bioswale 29 Access Rd 41.79415767 -71.43672291 Bioswale City of Providence Groundwork RI
49 Groundwork Bioswale 30 310 Reservoir Avenue 41.78865207 -71.4309048 Bioswale City of Providence Groundwork RI
50 Groundwork Bioswale 31 800 Allen's Ave (Brass Monkey corner) 41.79275133 -71.39711901 Bioswale City of Providence Groundwork RI
51 Groundwork Bioswale 32 130 Ocean St 41.8023998 -71.41027333 Bioswale City of Providence Groundwork RI
52 Groundwork Bioswale 33 118 Ocean St 41.80284 -71.4102075 Bioswale City of Providence Groundwork RI
53 Groundwork Bioswale 34 Across from 126 Miller Ave 41.78937125 -71.41154883 Bioswale City of Providence Groundwork RI
54 Groundwork Bioswale 35 Across from 154 Miller Ave 41.78888785 -71.41216936 Bioswale City of Providence Groundwork RI
55 Groundwork Bioswale 36 Across from 178 Miller Ave 41.78842152 -71.41282682 Bioswale City of Providence Groundwork RI
56 Groundwork Bioswale 37 363 Sayles St 41.80302329 -71.41205478 Bioswale City of Providence Groundwork RI
57 Groundwork Bioswale 38 Across from 16 Miller Ave 41.79184672 -71.40802197 Bioswale City of Providence Groundwork RI
58 Groundwork Bioswale 39 Across from 78 Sassafras St 41.79405837 -71.41338514 Bioswale City of Providence Groundwork RI
59 Groundwork Bioswale 40 62 Sackett St 41.79522356 -71.41459019 Bioswale City of Providence Groundwork RI
60 Groundwork Bioswale 41 Opper St 2 41.85243868 -71.42190337 Bioswale City of Providence Groundwork RI
61 Groundwork Bioswale 42 Access Rd 2 41.7941883 -71.43719458 Bioswale City of Providence Groundwork RI
62 Groundwork Bioswale 43 165 Session St 41.84143129 -71.39082087 Bioswale City of Providence Groundwork RI
63 Groundwork Bioswale 44 FC Greene Memorial Blvd 41.78680762 -71.41361239 Bioswale City of Providence Groundwork RI
64 Groundwork Bioswale 45 FC Greene Memorial Blvd 41.78650791 -71.41362949 Bioswale City of Providence Groundwork RI
65 Linwood Tree Box Curb Cut 1 425 Dexter St on Linwood Ave Side 41.80521867 -71.42962715 Curb Cut Tree Pit City of Providence Groundwork RI
66 Linwood Tree Box Curb Cut 2 Across from 425 Dexter St on Linwood Ave 41.80531193 -71.4295941 Curb Cut Tree Pit City of Providence Groundwork RI
67 Linwood Tree Box Curb Cut 3 425 Dexter St on Linwood Ave Side 41.80550528 -71.42993224 Curb Cut Tree Pit City of Providence Groundwork RI
68 Dexter Tree Box Curb Cut 2 Dexter St at Bucklin Park 41.80432644 -71.42999121 Curb Cut Tree Pit City of Providence Groundwork RI
69 Dexter Tree Box Curb Cut 3 Dexter St at Bucklin Park 41.80443102 -71.42995252 Curb Cut Tree Pit City of Providence Groundwork RI
70 Dexter Tree Box Curb Cut 4 Dexter St at Bucklin Park 41.80511684 -71.42966635 Curb Cut Tree Pit City of Providence Groundwork RI
71 Dexter Tree Box Curb Cut 5 Dexter St at Bucklin Park 41.80496177 -71.42974005 Curb Cut Tree Pit City of Providence Groundwork RI
72 Dexter Tree Box Curb Cut 1 Dexter St at Sherry Intersection 41.80391108 -71.43018938 Tree Box Curb Cut City of Providence Groundwork RI
73 Dexter Tree Box Curb Cut 7 Dexter St at Sherry Intersection 41.80387544 -71.43020341 Tree Box Curb Cut City of Providence Groundwork RI
74 Dexter Tree Box Curb Cut 8 Dexter St at Sherry Intersection 41.80396327 -71.43016754 Tree Box Curb Cut City of Providence Groundwork RI
75 Dexter Tree Box Curb Cut 6 Dexter St at Sherry Intersection 41.80382542 -71.43022434 Tree Box Curb Cut City of Providence Groundwork RI
76 Dexter Tree Box Curb Cut 9 Dexter St at Bucklin Park 41.80480395 -71.42979935 Tree Box Curb Cut City of Providence Groundwork RI
77 BMP 6 Pavement Removal Near Playground 41.78308 -71.41608 Pavement Removal - Rain Garden City of Providence Providence Parks Department
78 BMP 3B Carousel Parking Lot 41.78329 -71.4142 Bioretetion - Rain Garden City of Providence Providence Parks Department
79 BMP 28 Edgewood Ave 41.77887 -71.40776  Sand Filter City of Providence Providence Parks Department
80 BMP 24 Between Deep Spring/Cunliff 41.77779 -71.4145 Dry Swale - Wet Swale City of Providence Providence Parks Department
81 BMP 17/18 Polo Lake Overlook 41.78701 -71.41468 Wet Swale City of Providence Providence Parks Department
82 BMP 12 Lover's Retreat - Casino Covered Bridge 41.78449 -71.41647 Terraced Bioretention City of Providence Providence Parks Department
83 BMP 34 Cladrastis Ave and Floral Ave Intersection 41.78422 -71.40686 Japanese Garden City of Providence Providence Parks Department
84 BMP 30B 3 Ball Artistic BMP - S of FC Green Memorial BLVD 41.78622 -71.40852 Infiltration Basin City of Providence Providence Parks Department
85 BMP 30A NE inlet of Pleasure Lake 41.78632 -71.40718 Infiltration Basin City of Providence Providence Parks Department
86 BMP 2 N side of Cladrastis Ave across from carousel 41.78351 -71.41377 Infiltration Basin City of Providence Providence Parks Department
87 BMP 1F Opposite of Boathouse, south side of Cladrastis Ave 41.78407 -71.4118 Infiltration Basin City of Providence Providence Parks Department
88 BMP 1E North Side of Maple Ave, East of carousel 41.78297 -71.41306 Infiltration Basin City of Providence Providence Parks Department
89 BMP 1C N side of Cladrastis Ave,  Between BMP 2 and boathouse 41.78372 -71.41316 Infiltration Basin City of Providence Providence Parks Department
90 BMP 1B Pine Hill and Maple Avenue Intersection 41.78343 -71.41228 Infiltration Basin City of Providence Providence Parks Department
91 BMP 9E Entrance to Casino 41.78415 -71.41775 Bioretention Rain Garden City of Providence Providence Parks Department
92 BMP 9C/9D Bike Lane Montgomery/Cladrastis/FC Greene Roundabout 41.78553 -71.40583 Pavement Removal City of Providence Providence Parks Department
93 BMP 9A Just below Casino Near Roosevelt lake 41.78312 -71.41756 Buffer Plantings City of Providence Providence Parks Department
94 BMP 8 Near Inflow on Roosevelt Lake 41.78299 -71.4186 Buffer Plantings City of Providence Providence Parks Department
95 BMP 3C Pine Hill   41.78162 -71.41491 Pavement Removal City of Providence Providence Parks Department
96 BMP 37C Verndale Ave - behind museum 41.7869 -71.41204 Bioretention - Rain Garden City of Providence Providence Parks Department
97 BMP 37B Verndale Ave/FC Greene intersection 41.78653 -71.41149  Infiltration Basin City of Providence Providence Parks Department
98 BMP 37A Near Museum 41.78634 -71.41374 Bioswale City of Providence Providence Parks Department
99 BMP 29 Cemetary 41.78377 -71.40436 Infiltration Basin City of Providence Providence Parks Department

100 BMP 26A Edgewood Blvd/FC Green Triangle 41.77697 -71.40997 Pavement Removal City of Providence Providence Parks Department
101 BMP 25 Temple of Music 41.77984 -71.41339 Buffer Plantings City of Providence Providence Parks Department
102 BMP 22 Near Willow Lake Arched Footbridge 41.78472 -71.41411 Buffer Plantings City of Providence Providence Parks Department
103 BMP 21 Near Willow/Polo Lake bridge 41.78621 -71.41435 Buffer Plantings City of Providence Providence Parks Department
104 BMP 19C Near Miller Ave - FC Green Memorial Roundabout 41.78856 -71.41294  Sand Filter City of Providence Providence Parks Department

Municipal BMPs
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105 BMP 19A Entrance to Zoo 41.78858 -71.41397  Infiltration Basin City of Providence Providence Parks Department
106 BMP 16 Opposite side of Service Road 41.78613 -71.4155 Buffer Plantings City of Providence Providence Parks Department
107 BMP 15 Near Roundabout at Polo Lake 41.78595 -71.41563  Infiltration Basin City of Providence Providence Parks Department
108 BMP 14 Near outflow of Roosevelt Lake 41.78502 -71.41577  Infiltration Basin, City of Providence Providence Parks Department
109 BMP 11 Below Casino 41.7839 -71.41652 Buffer Plantings City of Providence Providence Parks Department
110 BMP 7A/7B Near Roosevelt Lake inflow 41.78274 -71.41858 Bioretention   City of Providence Providence Parks Department
111 BMP Japanese Garden Japanese Garden 41.78379 -71.4153 Rain Garden City of Providence Providence Parks Department
112 BMP Bear Ground Bear Ground Play Area 41.78279369 -71.41559033 Wet Swale City of Providence Providence Parks Department

Municipal BMPs



2022 Roger Williams Park BMP Maintenance 

Work requested Work Order # WO Category Source Location Title WO Task Comments Assigned To Department WO Status Priority Origin Source Asset Source User Assigned
cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00012008 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 01/04/2022 06:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00012062 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 01/05/2022 06:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00012476 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 01/11/2022 06:24:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00012529 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 01/12/2022 06:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00012805 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 01/18/2022 06:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00012871 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 01/19/2022 06:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00013239 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 01/26/2022 06:22:00 AM

Remove Leaf Debris Use snow shovels to remove dirt in 
paver areas WO00016041 Stormwater Botanical Center Stormwater Leaf Removal Debris Removal - inlet/forebay/retention pond/wier Botanical Completed Critical ASAP Non-PM Botanical Center Lee Ann Freitas 03/08/2022 08:43:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00016690 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 03/22/2022 06:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00016755 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 03/23/2022 06:22:00 AM

Check pavers during rain WO00016801 Stormwater Roger Williams Park Stormwater inspection Inspection
Please look at stormwater tomorrow during rain to see if 
pavers are draining and working properly Botanical Completed High 1-3 Days Non-PM RWP - Stormwater 9C-9D/Montgomery Circle Lee Ann Freitas 03/23/2022 12:49:00 PM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00017020 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 03/29/2022 06:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00017927 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 04/06/2022 06:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00018764 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 04/19/2022 06:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00018836 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 04/20/2022 06:22:00 AM

RWP WO00018837 Stormwater Roger Williams Park Storm water Cleanup Debris Removal - inlet/forebay/retention pond/wier Botanical Completed Medium 3-7 Days Non-PM Richard Riccio 04/20/2022 07:22:00 AM
cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00019886 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 05/03/2022 06:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00020380 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 05/11/2022 06:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00020820 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 05/17/2022 06:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00021245 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 05/24/2022 06:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00021311 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 05/25/2022 06:22:00 AM

cut back do not pull dead plants at stormwater sites WO00021413 Stormwater Botanical Center Japanese Garden remove dead palms from bmps Weed Maintenance Botanical Completed Medium 3-7 Days Non-PM Lee Ann Freitas 05/26/2022 07:51:00 AM
cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00021819 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 06/01/2022 06:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00023988 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 06/28/2022 06:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00024063 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 06/29/2022 06:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025967 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025968 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A/Zoo Lot Entrance Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025969 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37C/Museum Rear Door Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025970 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A - Top Section Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025971 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37A/Museum Roadway Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025972 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37B/Verndale & FC Green Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025973 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30B/Carr & FC Green Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025974 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 29/FC Green & Cemetery Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025975 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1C/Boathouse Lawn Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025976 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 6/Roosevelt Lake Path Richard Riccio 07/20/2022 07:23:00 AM



cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025977 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 7A-7B Mashapaug Pond Pipe Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025978 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 9E/Casino Entrance Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025979 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 12/Lover's Retreat Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025980 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 15/Gate 5 Service Road Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025981 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30A/Marion & FC Green Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025982 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 34/Community Garden Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025983 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater - 1B/Pine Hill and Maple Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025984 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1F Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00025985 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 2/Cladrastis & Carousel Richard Riccio 07/20/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026547 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 07/26/2022 07:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026548 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A/Zoo Lot Entrance Richard Riccio 07/26/2022 07:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026549 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37C/Museum Rear Door Richard Riccio 07/26/2022 07:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026550 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A - Top Section Richard Riccio 07/26/2022 07:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026551 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37A/Museum Roadway Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026552 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37B/Verndale & FC Green Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026553 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30B/Carr & FC Green Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026554 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 29/FC Green & Cemetery Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026555 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1C/Boathouse Lawn Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026556 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 6/Roosevelt Lake Path Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026557 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 7A-7B Mashapaug Pond Pipe Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026558 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 9E/Casino Entrance Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026559 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 12/Lover's Retreat Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026560 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 15/Gate 5 Service Road Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026561 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30A/Marion & FC Green Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026562 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 34/Community Garden Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026563 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater - 1B/Pine Hill and Maple Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026564 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1F Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026565 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 2/Cladrastis & Carousel Richard Riccio 07/26/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026725 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 07/27/2022 07:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026726 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A/Zoo Lot Entrance Richard Riccio 07/27/2022 07:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026727 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37C/Museum Rear Door Richard Riccio 07/27/2022 07:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026728 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A - Top Section Richard Riccio 07/27/2022 07:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026729 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37A/Museum Roadway Richard Riccio 07/27/2022 07:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026730 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37B/Verndale & FC Green Richard Riccio 07/27/2022 07:22:00 AM



cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026731 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30B/Carr & FC Green Richard Riccio 07/27/2022 07:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026732 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 29/FC Green & Cemetery Richard Riccio 07/27/2022 07:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026733 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1C/Boathouse Lawn Richard Riccio 07/27/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026734 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 6/Roosevelt Lake Path Richard Riccio 07/27/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026736 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 9E/Casino Entrance Richard Riccio 07/27/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026738 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 15/Gate 5 Service Road Richard Riccio 07/27/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026739 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30A/Marion & FC Green Richard Riccio 07/27/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026740 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 34/Community Garden Richard Riccio 07/27/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026741 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater - 1B/Pine Hill and Maple Richard Riccio 07/27/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026742 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1F Richard Riccio 07/27/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00026743 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 2/Cladrastis & Carousel Richard Riccio 07/27/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00027557 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A/Zoo Lot Entrance Richard Riccio 08/03/2022 07:23:00 AM

Cut all flower heads off of purple loosestrife.  DO NOT 
PULL PLANTS.  Please bag all purple loosestrife flower 
heads.  Must be dropped into a double black trash bag.  
DO NOT LEAVE ANY PIECES BEHIND ALONG 
WATER'S EDGE.

WO00027621 Stormwater Roger Williams Park Stormwater PURPLE LOOSESTRIFE Plant 
removal

Other Botanical Completed Critical ASAP Non-PM RWP - Stormwater 28 Overflow Guarionex Mendez 08/03/2022 03:52:00 PM

check pumps at Japanese garden WO00027684 Stormwater Roger Williams Park check pumps at Japanese garden Stormwater
please check pumps to make sure water levels  are still 
ok Botanical Completed Medium 3-7 Days Non-PM RWP - Stormwater Japanese Garden Lee Ann Freitas 08/04/2022 09:58:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028143 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 34/Community Garden Richard Riccio 08/10/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028954 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028955 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A/Zoo Lot Entrance Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028956 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37C/Museum Rear Door Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028957 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A - Top Section Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028958 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37A/Museum Roadway Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028959 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37B/Verndale & FC Green Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028960 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30B/Carr & FC Green Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028961 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 29/FC Green & Cemetery Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028962 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1C/Boathouse Lawn Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028963 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 6/Roosevelt Lake Path Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028964 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 7A-7B Mashapaug Pond Pipe Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028965 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 9E/Casino Entrance Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028966 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 12/Lover's Retreat Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028967 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 15/Gate 5 Service Road Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028968 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30A/Marion & FC Green Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028969 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 34/Community Garden Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028970 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater - 1B/Pine Hill and Maple Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028971 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1F Richard Riccio 08/17/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00028972 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 2/Cladrastis & Carousel Richard Riccio 08/17/2022 07:23:00 AM



cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029558 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 3B/Carousel Parking Lot Richard Riccio 08/23/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029663 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029664 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A/Zoo Lot Entrance Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029665 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37C/Museum Rear Door Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029666 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A - Top Section Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029667 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37A/Museum Roadway Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029668 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37B/Verndale & FC Green Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029669 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30B/Carr & FC Green Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029670 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 29/FC Green & Cemetery Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029671 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1C/Boathouse Lawn Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029672 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 6/Roosevelt Lake Path Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029673 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 7A-7B Mashapaug Pond Pipe Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029674 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 9E/Casino Entrance Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029676 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 15/Gate 5 Service Road Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029677 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30A/Marion & FC Green Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029678 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier We weed whacked, swept and blew off the stone. We 
also removed 8 dead plants.

Botanical Completed High 1-3 Days PM RWP - Stormwater 34/Community Garden Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029679 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater - 1B/Pine Hill and Maple Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029680 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1F Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00029681 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 2/Cladrastis & Carousel Richard Riccio 08/24/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00030119 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1C/Boathouse Lawn Richard Riccio 08/30/2022 07:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00031164 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A/Zoo Lot Entrance Richard Riccio 09/07/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032070 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 09/20/2022 07:22:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032206 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032207 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A/Zoo Lot Entrance Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032208 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37C/Museum Rear Door Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032209 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A - Top Section Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032210 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37A/Museum Roadway Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032211 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37B/Verndale & FC Green Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032212 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30B/Carr & FC Green Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032213 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 29/FC Green & Cemetery Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032214 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1C/Boathouse Lawn Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032217 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 9E/Casino Entrance Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032219 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 15/Gate 5 Service Road Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032220 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30A/Marion & FC Green Richard Riccio 09/21/2022 07:23:00 AM



cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032221 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 34/Community Garden Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032222 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater - 1B/Pine Hill and Maple Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032223 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1F Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00032224 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 2/Cladrastis & Carousel Richard Riccio 09/21/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034889 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034890 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A/Zoo Lot Entrance Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034891 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37C/Museum Rear Door Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034893 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37A/Museum Roadway Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034894 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37B/Verndale & FC Green Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034895 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30B/Carr & FC Green Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034896 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 29/FC Green & Cemetery Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034897 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1C/Boathouse Lawn Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034900 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 9E/Casino Entrance Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034901 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 12/Lover's Retreat Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034902 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 15/Gate 5 Service Road Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034903 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30A/Marion & FC Green Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034904 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 34/Community Garden Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034905 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater - 1B/Pine Hill and Maple Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034906 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1F Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034907 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 2/Cladrastis & Carousel Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00034908 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 3B/Carousel Parking Lot Richard Riccio 10/25/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036233 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30B/Carr & FC Green Richard Riccio 11/08/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036241 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30A/Marion & FC Green Richard Riccio 11/08/2022 07:24:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036242 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 34/Community Garden Richard Riccio 11/08/2022 07:24:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036606 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 11/15/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036607 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A/Zoo Lot Entrance Richard Riccio 11/15/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036608 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37C/Museum Rear Door Richard Riccio 11/15/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036609 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A - Top Section Richard Riccio 11/15/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036610 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37A/Museum Roadway Richard Riccio 11/15/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036611 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37B/Verndale & FC Green Richard Riccio 11/15/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036613 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 29/FC Green & Cemetery Richard Riccio 11/15/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036614 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1C/Boathouse Lawn Richard Riccio 11/15/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036617 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 9E/Casino Entrance Richard Riccio 11/15/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036619 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 15/Gate 5 Service Road Richard Riccio 11/15/2022 07:23:00 AM



cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036622 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater - 1B/Pine Hill and Maple Richard Riccio 11/15/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036623 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1F Richard Riccio 11/15/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00036624 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 2/Cladrastis & Carousel Richard Riccio 11/15/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037539 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19C/Miller Ave. Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037540 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A/Zoo Lot Entrance Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037541 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37C/Museum Rear Door Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037542 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 19A - Top Section Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037543 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37A/Museum Roadway Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037544 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 37B/Verndale & FC Green Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037545 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30B/Carr & FC Green Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037546 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 29/FC Green & Cemetery Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037547 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1C/Boathouse Lawn Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037550 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 9E/Casino Entrance Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037552 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 15/Gate 5 Service Road Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037553 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 30A/Marion & FC Green Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037554 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 34/Community Garden Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037555 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater - 1B/Pine Hill and Maple Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037556 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 1F Richard Riccio 11/29/2022 07:23:00 AM

cut grass, weed whack edges, remove dead plant 
material, blow out and clear debris from edges, inlets, 
forebays, and weirs.

WO00037557 Stormwater Roger Williams Park Stormwater Weekly Maintenance Debris Removal - inlet/forebay/retention pond/wier Botanical Completed High 1-3 Days PM RWP - Stormwater 2/Cladrastis & Carousel Richard Riccio 11/29/2022 07:23:00 AM



FacilityID InletType WaterType Inspection_Date Rim to Sump (in) Rim to Sediment (in) Rim to Invert (in)
CB-293 Catch Basin Storm 2022-11-21 14:42:40
CB-294 Catch Basin Storm 2022-11-21 11:26:23
CB-489 Catch Basin Storm 96 61.2 61.2
CB-491 Catch Basin Storm 114 62.4 62.4
CB-529 Catch Basin Storm 2022-08-02 15:43:49 96 60 54
CB-530 Catch Basin Storm 2022-08-02 15:53:32 96 62 48
CB-545 Catch Basin Storm 2022-08-02 12:48:59 72 51.6 30
CB-546 Catch Basin Storm 2022-08-02 12:33:45 99.6 60 60
CB-551 Catch Basin Storm 96 62.4 60
CB-552 Catch Basin Storm 2022-08-02 14:25:30 96 60 52.8
CB-553 Catch Basin Storm 2022-08-02 14:36:37 102 60 48
CB-554 Catch Basin Storm 2022-08-02 15:00:14 102 72 48
CB-555 Catch Basin Storm 2022-08-02 15:06:57 102 54 54
CB-556 Catch Basin Storm 2022-08-02 13:13:09 102 60 60
CB-559 Catch Basin Storm 2022-08-02 15:24:59 96 62 48
CB-560 Catch Basin Storm 2022-08-02 12:58:43 102 60 57.6
CB-591 Catch Basin Storm 2022-07-27 13:23:54 96 54 48
CB-592 Catch Basin Storm 2022-08-08 12:04:56 96 60 54
CB-593 Catch Basin Storm 2022-08-08 11:14:31 96 72 72
CB-594 Catch Basin Storm 2022-08-08 11:51:49 96 54 54
CB-595 Catch Basin Storm 2022-08-08 11:29:24 96 54 54
CB-596 Catch Basin Storm 2022-07-25 17:01:54 132 84 84
CB-597 Catch Basin Storm 2022-07-25 15:35:58 48 36 48
CB-598 Catch Basin Storm 2022-07-25 17:48:06 132 72 72
CB-601 Catch Basin Storm 2022-07-25 17:20:58 132 72 72
CB-683 Catch Basin Storm 2022-11-22 10:54:40 0 0 0
CB-684 Catch Basin Storm 2022-11-22 10:39:05 0 0 0
CB-791 Catch Basin Storm 2022-11-22 11:08:00 0 0 0
CB-792 Catch Basin Storm 2022-11-22 10:53:49 0 0 0
CB-793 Catch Basin Storm 2022-11-22 10:39:16 0 0 0
CB-794 Catch Basin Storm 2022-11-22 10:45:59 0 0 0
CB-820 Catch Basin Storm 2022-11-22 12:24:22 0 0 0
CB-832 Catch Basin Storm 2022-11-22 11:21:47 0 0 0
CB-833 Catch Basin Storm 2022-11-22 11:34:32 0 0 0
CB-834 Catch Basin Storm 2022-11-22 11:08:45 0 0 0
CB-835 Catch Basin Storm 2022-11-22 11:14:54 0 0 0
CB-1256 Catch Basin Storm 2022-11-22 14:57:50 0 0 0
CB-1501 Catch Basin Storm 2022-11-23 16:39:56 0 0 0
CB-1512 Catch Basin Storm 2022-11-23 15:32:05 0 0 0
CB-1513 Catch Basin Storm 2022-11-23 15:44:34 0 0 0
CB-1514 Catch Basin Storm 2022-11-23 14:57:51 0 0 0
CB-1515 Catch Basin Storm 2022-11-23 15:06:47 0 0 0
CB-1537 Catch Basin Storm 2022-11-22 16:25:29 0 0 0
CB-1538 Catch Basin Storm 2022-11-22 16:52:15 0 0 0
CB-2700 Catch Basin Storm 2022-11-18 16:54:09 0 0 0
CB-2701 Catch Basin Storm 2022-11-18 15:25:40 0 0 0
CB-2702 Catch Basin Storm 2022-11-18 16:24:53 0 0 0
CB-2703 Catch Basin Storm 2022-11-18 17:10:55 0 0 0
CB-2778 Catch Basin Storm 2022-11-18 13:27:54 0 0 0
CB-2779 Catch Basin Storm 2022-11-18 13:49:16 0 0 0
CB-2780 Catch Basin Storm 2022-11-18 14:40:39 0 0 0
CB-2781 Catch Basin Storm 2022-11-18 13:21:42 0 0 0
CB-2801 Catch Basin Storm 2022-11-18 12:29:07 0 0 0
CB-2802 Catch Basin Storm 2022-11-18 13:11:02 0 0 0
CB-2803 Catch Basin Storm 2022-11-18 12:42:27 0 0 0
CB-2804 Catch Basin Storm 2022-11-18 13:07:07 0 0 0

Chochman
Typewritten Text
Catch Basins cleaned as part of Paving Projectshttps://pvdgis.maps.arcgis.com/apps/webappviewer/index.html?id=ee8f03641c544d55aaa8cbd1ab1af1aa 



CB-2809 Catch Basin Storm 2022-11-18 13:19:07 0 0 0
CB-2810 Catch Basin Storm 2022-11-18 12:55:13 0 0 0
CB-2832 Catch Basin Storm 2022-11-18 12:38:33 0 0 0
CB-2833 Catch Basin Storm 2022-11-18 12:48:01 0 0 0
CB-2834 Catch Basin Storm 2022-11-18 13:02:34 0 0 0
CB-2835 Catch Basin Storm 2022-11-18 12:32:51 0 0 0
CB-2837 Catch Basin Storm 2022-11-28 17:02:08 0 0 0
CB-2838 Catch Basin Storm 2022-11-28 16:42:26 0 0 0
CB-2846 Catch Basin Storm 2022-11-18 12:14:20 0 0 0
CB-2847 Catch Basin Storm 2022-11-18 13:36:00 0 0 0
CB-2848 Catch Basin Storm 2022-11-29 10:59:09 0 0 0
CB-2850 Catch Basin Storm 2022-11-29 10:59:32 0 0 0
CB-2875 Catch Basin Storm 2022-11-28 16:28:10 0 0 0
CB-3281 Catch Basin Storm 2022-11-28 15:33:22 0 0 0
CB-3282 Catch Basin Storm 2022-11-28 15:16:42 0 0 0
CB-3283 Catch Basin Storm 2022-11-28 14:56:58 0 0 0
CB-3288 Catch Basin Storm 2022-11-28 16:01:33 0 0 0
CB-3289 Catch Basin Storm 2022-11-28 15:00:03 0 0 0
CB-3291 Catch Basin Storm 2022-11-28 16:10:23 0 0 0
CB-3292 Catch Basin Storm 2022-11-28 14:28:59 0 0 0
CB-3294 Catch Basin Storm 2022-11-28 14:19:50 0 0 0
CB-3753 Catch Basin Storm 2022-11-28 11:57:29 0 0 0
CB-3754 Catch Basin Storm 2022-11-28 12:15:18 0 0 0
CB-3756 Catch Basin Storm 2022-11-28 12:17:30 0 0 0
CB-3757 Catch Basin Storm 2022-11-28 11:58:04 0 0 0
CB-3758 Catch Basin Storm 2022-11-28 12:31:11 0 0 0
CB-3764 Catch Basin Storm 2022-11-28 11:39:28 0 0 0
CB-4644 Catch Basin Storm 2022-08-29 12:40:21 98.4 54 48
CB-4649 Catch Basin Storm 2022-08-29 13:27:41 96 48 48
CB-4723 Catch Basin Storm 0 0 0
CB-4886 Catch Basin Storm 2022-08-10 11:40:41 0 30 0
CB-4887 Catch Basin Storm 2022-08-03 11:13:55 96 60 48
CB-4888 Catch Basin Storm 2022-08-03 11:30:11 36 36 36
CB-4891 Catch Basin Storm 2022-08-03 11:08:28 42 42 42
CB-4892 Catch Basin Storm 2022-08-03 11:03:30 108 60 54
CB-4893 Catch Basin Storm 2022-08-04 12:10:03 24 24 24
CB-4894 Catch Basin Storm 2022-08-03 12:11:03 96 54 36
CB-5774 Catch Basin Storm 2022-07-25 12:01:33 85.2 49.2 46.8
CB-5775 Catch Basin Storm 96 37.2 48
CB-5778 Catch Basin Storm 2022-07-25 11:43:23 85.2 50.4 43.2
CB-5779 Catch Basin Storm 2022-07-25 11:09:12 97.2 55.2 55.2
CB-5780 Catch Basin Storm 2022-07-25 10:02:00 73.32 49.2 51.6
CB-5942 Catch Basin Storm 2022-07-25 12:51:36 103.2 49.32 60
CB-5943 Catch Basin Storm 2022-07-25 13:10:56 98.4 72 63.6
CB-5945 Catch Basin Storm 97.2 66 34.8
CB-5946 Catch Basin Storm 96 66 9.6
CB-5948 Catch Basin Storm 103.2 60 55.2
CB-5949 Catch Basin Storm 99.6 64.8 60
CB-5951 Catch Basin Storm 97.2 73.2 38.4
CB-5975 Catch Basin Storm 93.6 60 55.2
CB-5976 Catch Basin Storm 100.8 60 60
CB-5979 Catch Basin Storm 85.2 51.6 48
CB-5980 Catch Basin Storm 2022-08-05 12:17:19 100.8 54 54
CB-5982 Catch Basin Storm 102 62.4 60
CB-5983 Catch Basin Storm 0 0 0
CB-5986 Catch Basin Storm 36 16.8 36
CB-5987 Catch Basin Storm 2022-07-28 11:27:28 99.6 69.6 60



CB-5988 Catch Basin Storm 93.6 43.2 46.8
CB-5989 Catch Basin Storm 87.6 40.8 40.8
CB-5990 Catch Basin Storm 32.4 0 32.4
CB-5991 Catch Basin Storm 96 49.2 55.2
CB-5992 Catch Basin Storm 88.8 36 37.2
CB-5994 Catch Basin Storm 2022-08-08 11:34:49 102 60 60
CB-5995 Catch Basin Storm 2022-08-08 11:50:09 36 27.6 36
CB-5996 Catch Basin Storm 2022-08-08 11:15:44 30 0 30
CB-5997 Catch Basin Storm 2022-08-08 10:50:35 100.8 48 42
CB-5998 Catch Basin Storm 99.6 58.8 48
CB-5999 Catch Basin Storm 96 60 44.4
CB-6001 Catch Basin Storm 2022-08-02 12:58:55 96 52 48
CB-6003 Catch Basin Storm 2022-08-03 9:33:18 96 48 48
CB-6009 Catch Basin Storm 98.4 52.8 57.6
CB-6011 Catch Basin Storm 91.2 64.8 51.6
CB-6036 Catch Basin Storm 80.4 52.8 27.6
CB-6099 Catch Basin Storm 2022-07-25 16:00:20 120 60 72
CB-6100 Catch Basin Storm 2022-07-25 15:42:24 132 60 72
CB-6344 Catch Basin Storm 25.32 25.2 25.32
CB-6345 Catch Basin Storm 103.2 64.8 55.2
CB-6346 Catch Basin Storm 2022-08-09 16:20:17 28 0 0
CB-6347 Catch Basin Storm 98.4 56.4 51.6
CB-6348 Catch Basin Storm 99.6 55.2 55.2
CB-6349 Catch Basin Storm 2022-08-09 16:21:09 0 0 0
CB-6354 Catch Basin Storm 96 60 36
CB-6386 Catch Basin Storm 2022-07-25 12:22:19 96 48 48
CB-6387 Catch Basin Storm 2022-07-25 11:59:18 96 50 50
CB-6391 Catch Basin Storm 2022-08-09 13:33:51 12 0 0
CB-6392 Catch Basin Storm 2022-07-27 14:55:14 96 48 48
CB-6393 Catch Basin Storm 2022-07-27 14:25:21 96 48 48
CB-6396 Catch Basin Storm 2022-07-25 14:08:11 102 60 49.2
CB-6397 Catch Basin Storm 2022-07-25 13:47:21 102 68.4 57.6
CB-6398 Catch Basin Storm 2022-08-01 10:35:59 96 48 48
CB-6399 Catch Basin Storm 98.4 55.2 50.4
CB-6400 Catch Basin Storm 92.4 48 48
CB-6401 Catch Basin Storm 31.2 31.2 31.2
CB-6402 Catch Basin Storm 99.6 56.4 37.32
CB-6403 Catch Basin Storm 2022-08-09 16:13:20 25 0 0
CB-6404 Catch Basin Storm 2022-07-29 15:02:51 96 50 48
CB-6405 Catch Basin Storm 2022-08-09 16:12:04 18 0 0
CB-6406 Catch Basin Storm 2022-08-01 11:23:40 96 48 48
CB-6501 Catch Basin Storm 2022-11-21 11:50:45 0 0 0
CB-6502 Catch Basin Storm 2022-11-21 14:10:22 0 0 0
CB-6503 Catch Basin Storm 2022-11-21 13:57:48 0 0 0
CB-6504 Catch Basin Storm 2022-11-21 13:30:03 0 0 0
CB-6531 Catch Basin Storm 2022-11-21 12:11:50 0 0 0
CB-6537 Catch Basin Storm 2022-11-21 12:28:51 0 0 0
CB-6596 Catch Basin Storm 2022-11-21 14:42:13 0 0 0
CB-6597 Catch Basin Storm 2022-11-21 14:51:37 0 0 0
CB-6598 Catch Basin Storm 2022-11-21 14:33:02 0 0 0
CB-6599 Catch Basin Storm 2022-11-21 11:38:20 0 0 0
CB-6601 Catch Basin Storm 2022-11-21 12:10:44 0 0 0
CB-6603 Catch Basin Storm 2022-11-21 12:32:11 0 0 0
CB-6605 Catch Basin Storm 2022-11-21 11:56:03 0 0 0
CB-6606 Catch Basin Storm 2022-11-21 11:35:40 0 0 0
CB-6607 Catch Basin Storm 2022-11-21 11:17:31 0 0 0
CB-6608 Catch Basin Storm 2022-11-21 11:07:45 0 0 0



CB-6611 Catch Basin Storm 2022-11-21 13:46:41 0 0 0
CB-6612 Catch Basin Storm 2022-11-21 15:29:53 0 0 0
CB-6613 Catch Basin Storm 2022-11-21 13:03:21 0 0 0
CB-6614 Catch Basin Storm 2022-11-21 15:07:57 0 0 0
CB-6615 Catch Basin Storm 2022-11-21 10:50:07 0 0 0
CB-6852 Catch Basin Storm 96 60 54
CB-6853 Catch Basin Storm 2022-07-29 12:13:49 96 42 42
CB-6854 Catch Basin Storm 2022-07-29 13:08:51 30 24 30
CB-6855 Catch Basin Storm 2022-07-29 12:38:56 102 54 54
CB-6859 Catch Basin Storm 2022-07-29 13:16:36 102 42 42
CB-6860 Catch Basin Storm 33.6 28.8 33.6
CB-6861 Catch Basin Storm 98.4 60 50.4
CB-6867 Catch Basin Storm 105.6 86.4 60
CB-6868 Catch Basin Storm 98.4 78 57.6
CB-6869 Catch Basin Storm 25.32 25.2 25.32
CB-6870 Catch Basin Storm 2022-08-09 17:17:35 13 0 0
CB-6871 Catch Basin Storm 90 60 55.2
CB-6872 Catch Basin Storm 2022-08-01 11:03:14 104.4 67.2 60
CB-6873 Catch Basin Storm 102 62.4 55.2
CB-6874 Catch Basin Storm 108 69.6 48
CB-6877 Catch Basin Storm 100.8 60 60
CB-6878 Catch Basin Storm 2022-08-04 14:17:05 102 72 48
CB-6879 Catch Basin Storm 2022-08-09 16:51:22 16 0 0
CB-6880 Catch Basin Storm 100.8 37.2 48
CB-6881 Catch Basin Storm 2022-08-09 16:54:03 12 0 0
CB-6882 Catch Basin Storm 93.6 57.6 54
CB-6883 Catch Basin Storm 2022-08-01 15:42:19 99.6 50.4 50.4
CB-6884 Catch Basin Storm 2022-08-01 16:02:31 38.4 0 37.2
CB-6886 Catch Basin Storm 2022-08-01 11:20:24 102 44.4 44.4
CB-6887 Catch Basin Storm 2022-08-01 17:05:57 96 43.2 48
CB-6888 Catch Basin Storm 2022-08-09 16:59:28 0 46 0
CB-6889 Catch Basin Storm 2022-07-28 12:49:32 96 54 48
CB-6890 Catch Basin Storm 2022-07-28 12:09:11 96 52 48
CB-6892 Catch Basin Storm 2022-07-28 13:22:26 96 52 48
CB-6894 Catch Basin Storm 2022-07-28 12:58:30 96 50 48
CB-6895 Catch Basin Storm 92.4 40.8 40.8
CB-6896 Catch Basin Storm 99.6 44.4 50.4
CB-6897 Catch Basin Storm 2022-08-01 14:07:02 96 43.2 48
CB-6898 Catch Basin Storm 2022-08-01 14:28:34 38.4 36 38.4
CB-6899 Catch Basin Storm 2022-08-01 13:29:27 96 54 54
CB-6900 Catch Basin Storm 2022-08-01 13:03:14 38.4 0 38.4
CB-6901 Catch Basin Storm 2022-08-01 14:34:47 104.4 42 42
CB-6902 Catch Basin Storm 2022-08-01 11:42:15 108 40.8 42
CB-6903 Catch Basin Storm 2022-07-25 14:40:22 98.4 74.4 60
CB-6904 Catch Basin Storm 2022-07-25 14:26:16 103.2 60 49.2
CB-6905 Catch Basin Storm 2022-07-25 14:55:12 91.2 55.2 50.4
CB-6906 Catch Basin Storm 2022-07-25 13:35:56 94.8 55.2 48
CB-6907 Catch Basin Storm 2022-07-25 15:09:50 100.8 60 55.2
CB-6908 Catch Basin Storm 28.8 15.6 28.8
CB-6909 Catch Basin Storm 97.2 49.32 57.6
CB-6910 Catch Basin Storm 2022-07-27 15:50:21 100.8 66 57.6
CB-6911 Catch Basin Storm 2022-08-09 16:07:24 24 0 0
CB-6912 Catch Basin Storm 2022-07-29 14:14:49 96 60 54
CB-6913 Catch Basin Storm 2022-08-09 16:09:00 22 0 0
CB-6914 Catch Basin Storm 2022-07-27 16:30:41 97.2 66 31.2
CB-6915 Catch Basin Storm 2022-07-27 16:51:29 97.2 60 28.8
CB-6916 Catch Basin Storm 2022-07-29 14:42:48 30 0 0



CB-6917 Catch Basin Storm 2022-07-29 14:05:58 102 60 54
CB-6918 Catch Basin Storm 2022-07-29 15:11:32 102 84 54
CB-6920 Catch Basin Storm 100.8 57.6 51.6
CB-6921 Catch Basin Storm 31.2 20.4 31.2
CB-6922 Catch Basin Storm 85.2 66 51.6
CB-6924 Catch Basin Storm 2022-08-01 10:36:14 96 48 48
CB-6925 Catch Basin Storm 93.6 38.4 38.4
CB-6926 Catch Basin Storm 99.6 72 60
CB-6927 Catch Basin Storm 28.8 19.2 28.8
CB-6929 Catch Basin Storm 2022-07-29 12:44:41 96 54 48
CB-6930 Catch Basin Storm 2022-07-29 13:19:26 96 60 48
CB-6932 Catch Basin Storm 2022-07-29 13:07:24 96 60 54
CB-6933 Catch Basin Storm 85.32 62.4 62.4
CB-6934 Catch Basin Storm 0 0 0
CB-6935 Catch Basin Storm 2022-08-09 16:04:10 32 0 0
CB-6936 Catch Basin Storm 2022-07-29 14:04:19 96 52 48
CB-6937 Catch Basin Storm 96 56.4 54
CB-6938 Catch Basin Storm 99.6 60 52.8
CB-6939 Catch Basin Storm 98.4 76.8 54
CB-6940 Catch Basin Storm 108 80.4 55.2
CB-6941 Catch Basin Storm 98.4 60 57.6
CB-6942 Catch Basin Storm 99.6 58.8 58.8
CB-6943 Catch Basin Storm 85.32 69.6 48
CB-6944 Catch Basin Storm 99.6 74.4 60
CB-6945 Catch Basin Storm 91.2 58.8 37.2
CB-6946 Catch Basin Storm 93.6 70.8 48
CB-6947 Catch Basin Storm 85.2 51.6 48
CB-6948 Catch Basin Storm 2022-08-04 16:20:17 102 39.6 60
CB-6949 Catch Basin Storm 2022-08-01 12:06:18 96 52 48
CB-6951 Catch Basin Storm 2022-08-01 14:58:14 96 52 48
CB-6952 Catch Basin Storm 2022-08-03 14:46:32 22 0 0
CB-6953 Catch Basin Storm 2022-08-01 13:27:40 38 0 0
CB-6954 Catch Basin Storm 2022-08-01 14:27:15 96 52 48
CB-6955 Catch Basin Storm 2022-08-04 9:19:22 98.4 42 48
CB-6956 Catch Basin Storm 2022-08-09 17:12:09 28 0 0
CB-6958 Catch Basin Storm 2022-08-04 9:56:22 0 0 0
CB-6960 Catch Basin Storm 2022-07-28 15:42:52 0 0 0
CB-6961 Catch Basin Storm 2022-07-28 15:48:55 96 36 36
CB-6962 Catch Basin Storm 2022-07-28 15:29:22 30 24 30
CB-6963 Catch Basin Storm 2022-07-28 14:59:09 96 54 48
CB-6964 Catch Basin Storm 2022-07-29 11:40:34 96 54 48
CB-6965 Catch Basin Storm 2022-08-09 16:44:33 29 0 0
CB-6966 Catch Basin Storm 2022-07-28 17:01:58 96 36 36
CB-6967 Catch Basin Storm 2022-07-29 10:17:59 96 72 54
CB-6968 Catch Basin Storm 2022-07-29 10:24:16 96 36 36
CB-6969 Catch Basin Storm 2022-08-09 16:31:07 27 0 0
CB-6970 Catch Basin Storm 2022-07-29 10:51:22 96 84 48
CB-6971 Catch Basin Storm 2022-08-02 11:11:51 24 24 24
CB-6972 Catch Basin Storm 2022-08-01 15:11:14 96 50 48
CB-6973 Catch Basin Storm 2022-08-02 10:18:19 24 24 24
CB-6974 Catch Basin Storm 2022-08-02 9:57:38 96 48 48
CB-6975 Catch Basin Storm 2022-07-28 9:47:18 96 42 36
CB-6976 Catch Basin Storm 2022-07-28 10:29:37 96 42 36
CB-6977 Catch Basin Storm 2022-08-03 17:46:53 19 0 0
CB-6978 Catch Basin Storm 2022-08-03 17:48:02 19 0 0
CB-6979 Catch Basin Storm 2022-07-28 12:01:02 30 30 30
CB-6980 Catch Basin Storm 2022-07-28 11:02:15 96 52 48



CB-6981 Catch Basin Storm 2022-07-27 16:28:07 96 48 48
CB-6982 Catch Basin Storm 2022-08-02 10:26:58 99.6 60 54
CB-6983 Catch Basin Storm 2022-08-02 10:40:34 102 42 54
CB-6984 Catch Basin Storm 2022-08-04 13:26:44 96 48 48
CB-6985 Catch Basin Storm 2022-08-04 12:24:34 96 48 48
CB-6986 Catch Basin Storm 2022-08-09 16:39:48 24 0 0
CB-6987 Catch Basin Storm 2022-08-09 16:41:19 25 0 0
CB-6988 Catch Basin Storm 100.8 55.2 55.2
CB-6989 Catch Basin Storm 30 30 30
CB-6990 Catch Basin Storm 2022-08-04 13:05:05 96 56.4 56.4
CB-6991 Catch Basin Storm 2022-08-04 12:53:23 42 30 36
CB-6992 Catch Basin Storm 2022-07-29 9:59:35 96 48 36
CB-6993 Catch Basin Storm 96 61.2 57.6
CB-6994 Catch Basin Storm 2022-08-02 10:22:14 84 48 48
CB-6995 Catch Basin Storm 2022-08-02 10:41:14 84 48 48
CB-6998 Catch Basin Storm 86.4 58.8 40.8
CB-6999 Catch Basin Storm 2022-08-03 18:04:44 19 0 0
CB-7000 Catch Basin Storm 2022-08-03 18:06:06 17 0 0
CB-7001 Catch Basin Storm 2022-08-03 17:58:15 12 0 0
CB-7002 Catch Basin Storm 2022-08-09 15:25:46 12 0 0
CB-7006 Catch Basin Storm 94.8 58.8 48
CB-7007 Catch Basin Storm 2022-07-27 16:58:56 84 50 42
CB-7010 Catch Basin Storm 36 30 28.8
CB-7011 Catch Basin Storm 93.6 43.2 32.4
CB-7012 Catch Basin Storm 96 50.4 38.4
CB-7013 Catch Basin Storm 2022-08-02 15:29:12 96 48 48
CB-7015 Catch Basin Storm 2022-08-02 15:19:19 30 24 24
CB-7021 Catch Basin Storm 2022-08-08 13:43:17 98.4 60 60
CB-7022 Catch Basin Storm 2022-07-26 14:59:44 96 50 48
CB-7023 Catch Basin Storm 2022-07-26 13:25:20 96 66 48
CB-7024 Catch Basin Storm 2022-07-27 11:41:37 97.2 61.2 32.4
CB-7025 Catch Basin Storm 2022-07-26 13:56:19 98.4 66 51.6
CB-7026 Catch Basin Storm 2022-07-27 11:21:04 98.4 58.8 28.8
CB-7028 Catch Basin Storm 2022-07-26 15:08:06 93.6 70.8 38.4
CB-7029 Catch Basin Storm 96 50 48
CB-7030 Catch Basin Storm 2022-07-27 12:01:58 96 54 48
CB-7031 Catch Basin Storm 2022-08-09 14:22:26 32 10 0
CB-7032 Catch Basin Storm 2022-07-27 10:37:15 99.6 56.4 38.4
CB-7033 Catch Basin Storm 97.2 55.2 48
CB-7034 Catch Basin Storm 2022-07-26 16:52:33 96 57.6 48
CB-7048 Catch Basin Storm 2022-07-25 13:38:56 96 48 48
CB-7049 Catch Basin Storm 2022-08-09 13:24:46 12 0 0
CB-7050 Catch Basin Storm 2022-08-09 13:20:02 12 0 0
CB-7051 Catch Basin Storm 2022-07-27 13:46:32 12 0 0
CB-7052 Catch Basin Storm 2022-07-25 18:01:50 96 48 48
CB-7053 Catch Basin Storm 2022-07-25 11:42:00 12 0 0
CB-7054 Catch Basin Storm 2022-07-25 13:21:17 96 48 48
CB-7055 Catch Basin Storm 96 54 48
CB-7056 Catch Basin Storm 2022-07-26 11:59:03 96 54 48
CB-7057 Catch Basin Storm 2022-07-25 15:22:51 96 48 48
CB-7058 Catch Basin Storm 2022-07-26 10:15:46 96 54 48
CB-7059 Catch Basin Storm 2022-07-25 14:44:23 96 60 48
CB-7060 Catch Basin Storm 2022-07-26 11:02:23 96 54 48
CB-7065 Catch Basin Storm 2022-07-25 14:05:13 78 48 48
CB-7066 Catch Basin Storm 2022-07-25 13:51:31 96 48 48
CB-7067 Catch Basin Storm 12 0 0
CB-7068 Catch Basin Storm 2022-07-27 13:05:08 96 50 48



CB-7069 Catch Basin Storm 2022-07-27 10:21:16 96 52 48
CB-7070 Catch Basin Storm 12 0 0
CB-7073 Catch Basin Storm 2022-07-26 11:27:26 96 60 54
CB-7074 Catch Basin Storm 96 60 54
CB-7076 Catch Basin Storm 2022-07-26 15:39:15 96 52 48
CB-7077 Catch Basin Storm 2022-07-25 11:22:39 96 60 48
CB-7079 Catch Basin Storm 2022-08-09 13:48:04 14 0 0
CB-7080 Catch Basin Storm 0 0 0
CB-7081 Catch Basin Storm 2022-07-26 15:16:13 96 52 48
CB-7082 Catch Basin Storm 2022-07-26 11:43:58 96 54 48
CB-7084 Catch Basin Storm 2022-07-26 13:26:52 96 54 48
CB-7085 Catch Basin Storm 2022-07-26 13:52:58 96 60 48
CB-7088 Catch Basin Storm 2022-07-27 9:53:18 96 50 48
CB-7090 Catch Basin Storm 2022-07-26 10:37:36 90 72 60
CB-7091 Catch Basin Storm 2022-07-26 10:47:54 84 54 54
CB-7096 Catch Basin Storm 2022-07-25 14:25:52 96 60 50
CB-7097 Catch Basin Storm 2022-07-25 14:15:32 96 60 50
CB-7098 Catch Basin Storm 2022-07-25 15:08:55 96 60 48
CB-7099 Catch Basin Storm 2022-07-25 14:56:57 96 48 48
CB-7100 Catch Basin Storm 2022-07-26 10:06:55 96 72 60
CB-7101 Catch Basin Storm 2022-07-26 9:58:48 96 60 60
CB-7102 Catch Basin Storm 2022-08-02 13:29:30 96 48 48
CB-7103 Catch Basin Storm 92.4 42 44.4
CB-7104 Catch Basin Storm 91.2 43.2 43.2
CB-7105 Catch Basin Storm 86.4 42 42
CB-7106 Catch Basin Storm 93.6 42 39.6
CB-7320 Catch Basin Storm 2022-08-08 9:29:48 96 60 48
CB-7363 Catch Basin Storm 2022-08-08 9:14:42 36 30 36
CB-7364 Catch Basin Storm 2022-08-08 9:20:23 24 24 24
CB-7693 Catch Basin Storm 2022-11-21 15:54:27 0 0 0
CB-7694 Catch Basin Storm 2022-11-21 16:05:29 0 0 0
CB-7695 Catch Basin Storm 2022-11-21 17:42:29 0 0 0
CB-7696 Catch Basin Storm 2022-11-21 17:31:02 0 0 0
CB-7697 Catch Basin Storm 2022-11-21 18:13:45 0 0 0
CB-7698 Catch Basin Storm 2022-11-21 16:50:58 0 0 0
CB-7699 Catch Basin Storm 2022-11-21 17:43:13 0 0 0
CB-7700 Catch Basin Storm 2022-11-21 17:13:08 0 0 0
CB-7701 Catch Basin Storm 2022-11-21 15:20:48 0 0 0
CB-7702 Catch Basin Storm 2022-11-21 17:04:48 0 0 0
CB-13285 Catch Basin Storm 2022-08-03 14:34:36 96 52 48
CB-13286 Catch Basin Storm 2022-08-03 14:15:18 96 72 48
CB-13287 Catch Basin Storm 2022-08-03 13:58:55 96 72 54
CB-13288 Catch Basin Storm 2022-08-04 12:25:33 96 54 48
CB-13291 Catch Basin Storm 2022-08-03 15:04:07 96 54 48
CB-13292 Catch Basin Storm 2022-08-09 16:14:37 0 0 0
CB-13293 Catch Basin Storm 2022-08-09 16:19:10 0 0 0
CB-13294 Catch Basin Storm 2022-08-04 13:35:11 96 54 48
CB-13296 Catch Basin Storm 2022-08-03 15:41:05 96 52 48
CB-13297 Catch Basin Storm 2022-08-04 13:21:18 96 54 48
CB-13298 Catch Basin Storm 2022-08-03 16:19:56 96 48 48
CB-13300 Catch Basin Storm 2022-08-04 13:03:29 96 54 0
CB-13301 Catch Basin Storm 0 0 0
CB-14934 Catch Basin Storm 2022-09-02 12:38:34 96 60 48
CB-14935 Catch Basin Storm 2022-09-07 12:53:55 98.4 54 48
CB-14936 Catch Basin Storm 2022-09-02 12:50:10 96 60 48
CB-14939 Catch Basin Storm 2022-09-02 12:18:27 96 60 48
CB-14942 Catch Basin Storm 2022-09-02 11:24:06 84 48 48



CB-14943 Catch Basin Storm 2022-09-01 13:43:22 96 48 48
CB-14944 Catch Basin Storm 2022-09-01 14:53:48 96 72 48
CB-14945 Catch Basin Storm 2022-09-01 15:45:42 96 60 48
CB-15012 Catch Basin Storm 2022-08-30 12:58:58 98.4 72 48
CB-15013 Catch Basin Storm 2022-08-30 11:28:02 84 48 48
CB-15014 Catch Basin Storm 2022-08-30 12:17:14 96 60 48
CB-15015 Catch Basin Storm 2022-08-29 16:26:28 96 72 60
CB-15031 Catch Basin Storm 0 0 0
CB-15032 Catch Basin Storm 2022-08-29 16:41:23 84 72 60
CB-15033 Catch Basin Storm 2022-08-30 13:22:47 96 54 48
CB-15055 Catch Basin Storm 2022-08-30 14:50:20 96 55.2 48
CB-15056 Catch Basin Storm 0 0 0
CB-15057 Catch Basin Storm 0 0 0
CB-15060 Catch Basin Storm 2022-08-30 13:10:04 84 64.8 60
CB-15061 Catch Basin Storm 2022-08-30 10:17:34 96 48 48
CB-15063 Catch Basin Storm 0 0 0
CB-15281 Catch Basin Storm 2022-09-08 10:14:45 96 48 48
CB-15282 Catch Basin Storm 0 0 0
CB-15283 Catch Basin Storm 2022-09-08 9:43:50 96 48 48
CB-15285 Catch Basin Storm 2022-09-07 11:53:42 96 60 48
CB-15286 Catch Basin Storm 2022-09-07 10:59:40 96 36 48
CB-15287 Catch Basin Storm 0 0 0
CB-15288 Catch Basin Storm 0 0 0
CB-15330 Catch Basin Storm 2022-08-29 16:19:26 90 64.8 60
CB-15331 Catch Basin Storm 0 0 0
CB-15332 Catch Basin Storm 2022-08-30 14:06:51 100.8 48 48
CB-15622 Catch Basin Storm 2022-08-09 10:13:26 96 48 48
CB-15624 Catch Basin Storm 2022-08-09 10:07:08 90 62.4 48
CB-15626 Catch Basin Storm 2022-08-09 9:57:25 36 36 36
CB-15670 Catch Basin Storm 2022-08-09 10:07:24 96 54 48
CB-16198 Catch Basin Storm 2022-08-09 12:21:48 98.4 80.4 48
CB-16199 Catch Basin Storm 2022-08-09 12:28:16 96 60 54
CB-16200 Catch Basin Storm 2022-08-09 12:14:44 96 81.6 48
CB-16227 Catch Basin Storm 2022-08-09 11:04:25 96 66 36
CB-16228 Catch Basin Storm 2022-08-09 10:56:47 96 86.4 48
CB-16466 Catch Basin Storm 0 0 0
CB-16467 Catch Basin Storm 2022-09-01 10:16:02 96 60 48
CB-16468 Catch Basin Storm 2022-09-01 10:22:44 96 60 48
CB-16470 Catch Basin Storm 2022-08-31 16:32:45 96 66 42
CB-16471 Catch Basin Storm 2022-08-31 16:43:29 99.6 60 48
CB-16472 Catch Basin Storm 0 0 0
CB-16473 Catch Basin Storm 2022-09-01 9:45:13 96 72 48
CB-16475 Catch Basin Storm 2022-09-01 9:19:23 90 68.4 48
CB-16476 Catch Basin Storm 2022-09-01 9:28:39 96 63.6 48
CB-16477 Catch Basin Storm 0 0 0
CB-16478 Catch Basin Storm 2022-09-01 9:25:59 96 72 48
CB-16480 Catch Basin Storm 2022-09-01 9:56:42 96 72 48
CB-16738 Catch Basin Storm 2022-09-07 11:15:50 102 48 48
CB-16739 Catch Basin Storm 2022-09-07 11:39:34 96 48 48
CB-16956 Catch Basin Storm 2022-08-05 11:32:39 40.8 24 21.6
CB-16957 Catch Basin Storm 2022-08-05 11:15:02 84 52 48
CB-16959 Catch Basin Storm 2022-08-05 10:56:59 96 0 0
CB-16960 Catch Basin Storm 2022-08-05 10:45:41 96 62 48
CB-16961 Catch Basin Storm 2022-08-04 11:48:13 21.6 19.2 21.6
CB-16962 Catch Basin Storm 2022-08-05 11:03:33 19.2 12 19.2
CB-16963 Catch Basin Storm 2022-08-05 10:42:53 36 36 36
CB-16965 Catch Basin Storm 2022-08-05 10:50:28 84 48 30



CB-16966 Catch Basin Storm 2022-08-05 9:21:47 22 18 10
CB-16967 Catch Basin Storm 2022-08-05 10:15:27 96 79.2 55.2
CB-16968 Catch Basin Storm 2022-08-05 10:10:33 90 48 48
CB-16969 Catch Basin Storm 2022-08-05 9:56:00 20.4 12 20.4
CB-16970 Catch Basin Storm 2022-08-05 8:56:45 96 81.6 60
CB-16971 Catch Basin Storm 2022-08-05 8:54:35 92.4 60 60
CB-16972 Catch Basin Storm 2022-08-05 10:12:23 26.4 24 26.4
CB-16997 Catch Basin Storm 0 0 0
CB-17017 Catch Basin Storm 2022-08-05 10:26:01 92.4 43.2 48
CB-17053 Catch Basin Storm 2022-08-03 12:39:14 72 42 36
CB-17054 Catch Basin Storm 2022-08-03 13:03:08 24 12 24
CB-17154 Catch Basin Storm 2022-08-09 11:42:55 0 0 0
CB-17201 Catch Basin Storm 2022-08-30 9:45:46 96 48 48
CB-17202 Catch Basin Storm 2022-08-30 9:49:47 93.6 48 16.8
CB-17203 Catch Basin Storm 2022-08-29 16:01:41 98.4 54 54
CB-17204 Catch Basin Storm 2022-08-29 16:34:31 90 48 0
CB-17205 Catch Basin Storm 2022-09-07 10:59:42 24 20.4 24
CB-17206 Catch Basin Storm 2022-09-07 12:37:46 102 76.8 54
CB-17208 Catch Basin Storm 2022-09-01 14:22:41 108 48 48
CB-17281 Catch Basin Storm 2022-09-01 9:58:40 98.4 54 48
CB-17387 Catch Basin Storm 2022-11-23 15:46:55 0 0 0
CB-19087 Catch Basin Storm 2022-08-09 12:53:02 4.8 43.2 36
CB-19149 Catchbasin Storm 2022-11-22 16:06:46 0 0 0
CB-19150 Catchbasin Storm 2022-11-23 14:43:25 0 0 0
CB-6352 Catch Basin Storm 91.2 54 49.2
CB-6349 Catch Basin Storm 85.2 60 48
CB-7034 Catch Basin Storm 2022-07-26 16:52:33 96 57.6 48



DATE TONNAGE COST
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Neighborhood / Address Location Notes: Inspected Date Inpection Notes: Repairs Needed? (Y/NRecommended Repairs: Spring Cleanup DateSpring Cleanup Notes: Summer Maintenence Dat Maintenence / Repair Notes: Fall Cleanup DateEnd of Season Notes:

Elmwood
64 Warrington St.
62 Sackett St.
78 Sassafras St.

Lower South Providence
118 Ocean St.
130 Ocean St.
293 Sayles St.
371 Sayles St.

Washington Park
16 Miller Ave. across
126 Miller Ave. across
154 Miller Ave. across
178 Miller Ave. across
800 Allens Ave.
0 Michigan Ave.
92 Alabama Ave
100 Fisk St.

South Elmwood
9 Sawyer St.
18 Stamford Ave.
Roger William Park Francis Green Blvd 1
Roger William Park Francis Green Blvd 2

Wanskuck
Corner Veazie & Branch Lot 1
Corner Veazie & Branch Lot 2

Charles
Opper St. Refocus Lot Entrance 1
Opper St. Refocus Lot Entrance 2
200 Hawkins St. Park Side
493 Charles St.

Blackstone Park Historic District
43 Oriole Ave.
Angell St. 1 Park Side
Angell St. 2 Park Side
Angell St. 3 Park Side

Mt. Hope
92 Dana St.
82 Dana St.

Blackstone Boulevard Realty Plat Historic District
Sessions Park Across from 165 Sessions St.

Federal Hill
96 Knight St. Tell St. Side
93 Knight St. Parking Lot

Mt. Pleasant
70 Rowan St. Glover St. Side
98 Minto St. Whitford Side

Hartford
154 Killingly St. 1
154 Killingly St. 2

Elmhurst
55 Modena St.

Silver Lake
Paul Grande Park 1 Daniel Ave Side
Paul Grande Park 2 Mercy St. Side

Reservoir
Access Rd. 1 Across From Fields
Access Rd. 2 Across From Fields
310 Reservoir Ave. 1 Anchor Recovery Community Center

Groundwork Rhode Island Installed Bioswales
Providence, RI (57 total as of 12/9/22)



310 Reservoir Ave. 2 Anchor Recovery Community Center

West End
Dexter St. 1 Starting Point Dexter/Linwood Intersection
Dexter St. 2
Dexter St. 3
Dexter St. 4
Dexter St. 5
Dexter St. 6
Dexter St. 7
Dexter St. 8
Dexter St. 9
Dexter St. 10
Dexter St. 11
Dexter St. 12 Ending Point Dexter Sherry Intersection
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Revised IDDE Plan 

IDDE Investigations Summary Table and 

Prioritization (Appendix D of Revised IDDE Plan) 
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Section 1 
Introduction 

This Illicit Discharge Detection and Elimination (IDDE) Plan is intended to address how the City of 
Providence (City) will screen and monitor its Municipal Separate Storm Sewer System (MS4) 
outfalls and interconnections; inspect the MS4 for illicit connections and non-stormwater 
discharges; respond to complaints, investigate areas of the MS4, and remove the sources of illicit 
connections and non-stormwater discharges. 
This Plan has been divided into the following sections: 

 Section 1 – Introduction 

 Section 2 – Ranking and Prioritization of Stormwater Infrastructure 

 Section 3 – Dry Weather Screening 

 Section 4 – IDDE Investigations 

 Section 5 – Compliance Reporting 

1.1 MS4 Program & Consent Agreement 
This IDDE Plan has been developed in accordance with the Consent Agreement between the City 
and Rhode Island Department of Environmental Management (RIDEM), signed March 7, 2017; the 
Rhode Island Pollutant Discharge Elimination System (RIPDES) General	Permit	for	Stormwater	
Discharge	from	Small	Municipal	Separate	Storm	Sewer	Systems	(MS4s)	and	from	Industrial	Activity	
at	Eligible	Facilities	Operated	by	Regulated	Small	MS4s dated December 2003, hereafter referred 
to as the “MS4 General Permit”; and the Environmental Protection Agency (EPA) New England’s 
draft New	England	Bacterial	Source	Tracking	Protocol dated January 2012.   

The MS4 General Permit requires that each permittee, or regulated community, address six 
Minimum Control Measures.  These measures include the following: 

1. Public Education and Outreach 

2. Public Involvement and Participation 

3. Illicit Discharge Detection and Elimination Program 

4. Construction Site Stormwater Runoff Control 

5. Stormwater Management in New Development and Redevelopment (Post Construction 
Stormwater Management)  

6. Good Housekeeping and Pollution Prevention for Permittee Owned Operations 

Under Minimum Control Measure 3, the permittee is required to implement an IDDE program to 
systematically find and eliminate sources of non-stormwater discharges to its municipal separate 
storm sewer system and implement procedures to prevent such discharges. 
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A copy of the Consent Agreement between the City and RIDEM has been included as Appendix	A.  
In addition to other conditions required to be met, the Consent Agreement and its attachments 
includes specific actions and deadlines related to implementation of an IDDE program.  Notably, 
information specifically relevant to the development of this IDDE Plan includes Attachment C – 
Compliance Reporting Requirements, Attachment D – EPA New England Bacterial Source 
Tracking Protocol (Draft – January 2012), Attachment E – Illicit Discharge Detection and 
Elimination (IDDE) Plan Requirements, and Attachment F – IDDE Investigation Priorities List. 

1.2 Illicit Discharges 
An “illicit discharge” is any discharge to a drainage system that is not composed entirely of 
stormwater, with the exception of discharges listed in Part I.B.3 of the MS4 General Permit or 
pursuant to an EPA National Pollutant Discharge Elimination System (NPDES) permit.   

Illicit discharges may take a variety of forms. Illicit discharges may enter the drainage system 
through direct or indirect connections. Direct connections may be relatively obvious, such as 
cross-connections of sewer services to the storm drain system. Indirect illicit discharges may be 
more difficult to detect or address, such as failing septic systems that discharge untreated sewage 
to a ditch within the MS4, or a sump pump that discharges contaminated water on an intermittent 
basis. 

Some illicit discharges are intentional, such as dumping used oil (or other pollutant) into catch 
basins, a resident or contractor illegally tapping a new sewer lateral into a storm drain pipe to 
avoid the costs of a sewer connection fee and service, and illegal dumping of yard wastes into 
surface waters. 

Some illicit discharges are related to the unsuitability of original infrastructure to the modern 
regulatory environment. Examples of illicit discharges in this category include connected floor 
drains in old buildings, as well as sanitary sewer overflows that enter the drainage system. Sump 
pumps legally connected to the storm drain system may be used inappropriately, such as for the 
disposal of floor wash water or old household products, in many cases due to a lack of 
understanding on the part of the property owner. 

Elimination of some discharges may require substantial costs and efforts, such as funding and 
designing a project to reconnect sanitary sewer laterals. Others, such as improving self-policing of 
dog waste management, can be accomplished by outreach in conjunction with the minimal 
additional cost of dog waste bins and the municipal commitment to disposal of collected 
materials on a regular basis.  

Regardless of the intention, when not addressed, illicit discharges can contribute high levels of 
pollutants, such as heavy metals, toxics, oil, grease, solvents, nutrients, and pathogens to surface 
waters. 
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1.3 Allowable Non-Stormwater Discharges 
The following categories of non-storm water discharges are allowed under the MS4 General 
Permit unless the permittee, EPA or RIDEM identifies any category or individual discharge of non-
stormwater discharge as a significant contributor of pollutants to the MS4: 

If these discharges are identified as significant contributors to the MS4 and mix with stormwater, 
they must be considered an “illicit discharge” and addressed in the IDDE Plan (i.e., control these 
sources so they are no longer significant contributors of pollutants, and/or eliminate them 
entirely). 

1.4 Receiving Waters and Impairments 
Table	1‐1 lists the receiving waters for the City of Providence that have been categorized as 
“impaired” by the Final	2014	303(d)	List	of	Impaired	Waters produced by RIDEM. Impaired waters 
are waterbodies that do not meet water quality standards for one or more designated use(s) such 
as recreation or aquatic habitat. This includes waterbodies that are designated under the 303(d) 
list as: 

 Category 4a – TMDL has been completed. Waterbodies will be placed in this subcategory 
once all TMDLs for the waterbody have been developed and approved by the United States 
Environmental Protection Agency (US EPA). 

 Category 5 – Impaired or threatened for one or more designated uses by a pollutant(s), and 
requires a TMDL. This category constitutes the 303(d) list of waters impaired or threatened 
by a pollutant(s) for which one or more TMDL(s) are needed. 

 

 Car wash runoff that does not use 
detergent from residential or 
automobile retail dealers  

 Potable water sources including water 
line flushing 

 External building wash waters without 
detergents 

 Water to control dust 
 Firefighting activities 
 Fire hydrant flushing 
 Natural Springs 
 Rising ground waters 
 Uncontaminated Pumped groundwater  
 Uncontaminated ground water 

infiltration  
 

 Dechlorinated swimming pool 
discharges 

 Air conditioning condensation 
 Foundation or footing drains where 

detergents are not used 
 Irrigation Drainage  
 Dechlorinated water line testing 
 Street wash waters where spills or leaks 

or hazardous materials have not 
occurred (unless spills have been 
removed) 

 Uncontaminated utility vault 
dewatering 

 Water from Crawl Space Pumps 
 Lawn watering 
 Hydrostatic test water  
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Table 1-1 Providence, RI Impaired Receiving Waters 

Waterbody Name Waterbody 
ID 

Category Impairment(s) Associated Approved 
TMDL 

Roger Williams 
Park Ponds 

RI0006017L-
05 

4A Dissolved Oxygen, Phosphorus, 
Excess Algal Growth, Non-Native 
Aquatic Plants, Bacteria 

TMDLs for Phosphorus to 
Address 9 Eutrophic Ponds 
in Rhode Island (September 
2007) 

RI Statewide TMDL for 
Bacteria Impaired Waters – 
Roger Williams Park Ponds 
Watershed Summary 
(September 2011) 

Mashapaug Pond RI0006017L-
06 

5 Excess algal growth, Dissolved 
Oxygen, Phosphorus, Bacteria & 
PCB in Fish Tissue 

TMDL for Dissolved Oxygen 
and Phosphorus, 
Mashapaug Pond, Rhode 
Island (September 2007) 

RI Statewide TMDL for 
Bacteria Impaired Waters – 
Mashapaug Pond 
Watershed Summary 
(September 2011) 

West River RI0003008R-
03B 

5 Benthic-Macroinvertebrate 
Bioassessments, Bacteria 

RI Statewide TMDL for 
Bacteria Impaired Waters – 
West River Watershed 
Summary (September 
2011) 

West River RI0003008R-
03C 

5 Benthic-Macroinvertebrate 
Bioassessments, Bacteria 

N/a 

Woonasquatucket 
River 

RI0002007R-
10C 

5 Bacteria, Benthic-
Macroinvertebrate 
Bioassessments, Dioxin, Mercury, 
Non-native aquatic plants, 
Dissolved Oxygen, PCBs, and 
Mercury and PCB in Fish Tissue 

Woonasquatucket River 
Fecal Coliform Bacteria and 
Dissolved Metals TMDL 
(April 2007) 

Woonasquatucket 
River 

RI0002007R-
10D 

5 Bacteria, Benthic-
Macroinvertebrate 
Bioassessments, Copper, Dioxin, 
Lead, Mercury, Non-Native 
Aquatic Plants, Dissolved Oxygen, 
PCBs, Zinc, and Mercury and PCB 
in Fish Tissue 

Woonasquatucket River 
Fecal Coliform Bacteria and 
Dissolved Metals TMDL 
(April 2007) 

Seekonk River RI0007019E-
01 

5 Nitrogen, Bacteria, and Dissolved 
Oxygen 

N/a 

Providence River RI0007020E-
01B 

5 Nitrogen, Bacteria, and Dissolved 
Oxygen 

N/a 
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1.5 IDDE Program Goals & Timeline 
The goals of this IDDE program are to find and eliminate illicit discharges to the municipal 
separate storm sewer system and to prevent illicit discharges from happening in the future. The 
program consists of the following major components: 

 Mapping and delineation of the MS4 system 

 Ranking and prioritization of stormwater infrastructure 

 Dry weather screening 

 Catchment investigations 

 Identification/confirmation of illicit sources 

 Illicit discharge removal 

 Tracking and record keeping 

The timeline for implementing this work is dependent on required deadlines included in the MS4 
General Permit and Consent Agreement.  The following incorporates those required deadlines 
and includes estimates for the anticipated completion date of additional tasks. This schedule will 
be updated as needed to reflect any changes to the IDDE program. 

 March	31,	2017: Submit IDDE Plan to RIDEM for review and comment. 

 Within	3	Months	of	RIDEM’s	approval	of	the	IDDE	Plan: Prioritize stormwater 
infrastructure and initiate investigation of High Priority Investigation Target stormwater 
infrastructure. Stormwater infrastructure will be re-prioritized annually and as needed 
thereafter. 

 Within	6	Months	of	RIDEM’s	approval	of	the	IDDE	Plan: Amend the Providence 
Stormwater Management Program Plan (SWMPP) to incorporate the revised IDDE Plan. 

 June	30,	2017:  

 Complete initial delineation of sewer and stormwater system mapping into the 
following: 

“Stormwater – MS4” Collects and conveys stormwater to waters of the U.S. 

“Stormwater-Combined” Collects stormwater runoff, sewage, and industrial 
wastewater that is typically transported to a treatment 
plant but can overflow into the waters of the U.S. 
during large storm events. 

“Stormwater-Non-Regulated” Privately owner stormwater collection system. 
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“Wastewater-Sanitary” System of underground pipes that carries sewage to a 
wastewater treatment plant to be filtered, treated, and 
discharged. 

“Wastewater – Combined” Collects stormwater runoff, sewage, and industrial 
wastewater in one pipe and is transported to the 
treatment plant to be filtered, treated, and discharged.  

A weblink to the most recent GIS stormwater mapping will be maintained as Appendix	
B of this Plan. 

 Complete an initial catchment delineation of all areas regulated under the MS4 General 
Permit. 

 Complete initial dry weather screening program. 

 Develop a geo-spatial database system to record and report IDDE complaints, 
investigations, and remedial measures taken. 

 March	10,	2018: Submit to RIDEM a report of the results of the IDDE investigation, the 
revised ranking of priorities and the revised implementation schedule with the MS4 Annual 
Report.  Submittal will occur annually thereafter. 

 June	30,	2019: Complete a series of web and mobile applications to support the tracking 
and visualization of stormwater and wastewater maintenance activities, as well as track 
progress on illicit discharge investigations. 

 June	30,	2020:		

 Complete field verification and GPS-locating of stormwater infrastructure within MS4-
regulated areas, including stormwater manholes, catch basins, culverts, swales, and 
ditches.  

 Complete structure inspection and connectivity mapping of stormwater infrastructure 
within MS4-regulated areas. Structure inspection will include a visual inspection for 
illicit connections and non-stormwater discharges. 

 Complete mapping of interconnections between existing public and private stormwater 
systems and with other MS4s. 

 June	30,	2024: Complete catchment investigations for illicit connections and illicit 
discharges in catchment areas ranked as High Priority Investigation Target. 

 June	30,	2027: Complete catchment investigations illicit connections and illicit discharges 
in all catchment areas. 

The procedures and timelines associated with removal of an illicit connection or illicit discharge 
once it has been identified is outlined in Section 4 – IDDE Investigations. 
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1.6 Legal Authority 
The City of Providence currently has an established IDDE ordinance promulgated in 2005 as 
Chapter 25, Article 5, Section 25-83- Illicit discharge detection and elimination. The ordinance 
specifically: 

1.  Defines what an illicit discharge constitutes. 

2. Establishes the Director of Public Works or his/her designated representative with 
authority to enter properties to examine, survey, or sample in regards to illicit connection 
detection. 

3. Requires any person responsible for a facility or operation that know or suspect illicit 
spills or dumping to the MS4 to notify the City’s authorized enforcement agency. 
Specifically, this section of the ordinance requires that hazardous spill be reported 
immediately to emergency officials, non-hazardous to be reported within five business 
days by phone, and if the spill is from a commercial or industrial site that a written record 
of the spill and actions to prevent to be kept on file for 3 years after such spill. 

4. Provides enforcement, steps to eliminate, cash penalties and other sanctions for illicit 
discharges and discharge of waste including but not limited to building material, truck 
washout, chemicals, litter, sanitary wastes, etc. 

A full copy of the ordinance is included as Appendix	C. 

1.7 Statement of Responsibilities 
The City of Providence Director of the Department of Public Works (DPW) is responsible for 
implementing this IDDE program pursuant to the regulations referenced in Section 1.1.  The DPW 
Director is responsible for designating duties and assigning further responsible parties.    
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Section 2 

Ranking and Prioritization of Stormwater 

Infrastructure 

The purpose of this section is to provide the tools to rank the City’s stormwater infrastructure – 
including outfalls and interconnections – in order to prioritize screening and investigating for 
potential illicit discharges.  Stormwater infrastructure is defined as any drainage outfall, 
interconnection, catch basin, manhole, structure, or best management practice (BMP) that is 
evaluated for evidence of illicit connections. 

2.1 Preliminary Categorization 
The first step in the overall prioritization of the City’s system is a preliminary categorization of all 
outfalls based on recent information. The City conducted an initial dry weather screening in 
2006-2007. Results from the initial screening along with Attachment	F	–	IDDE	Investigation	
Priorities	List and Attachment	G	–	January‐April	Dry	Weather	Outfall	Inspections of the Consent 
Agreement were used to conduct the preliminary categorization (See Figure	2.1). All outfalls 
were placed in one of the following three categories: 

 Category 1– IDDE Program - High	Priority	Investigation	Target,	HIT 

 Category 2– System Vulnerability Factors 

 Category 3 – 2017-2018 Dry Weather Screening 

Outfalls with dry weather flow during the initial dry weather screening were put under one of 
two categories. If the results from the sampling indicated signs of sewer input they also were 
categorized as Category 1 outfalls. If the sampling results were non-conclusive then they were 
identified as Category 2 outfalls. Category 2 outfalls require an evaluation of System Vulnerability 
Factors (SVF) to determine if the outfall is a High Priority Screening Target (HST) or a Low 
Priority Screening Target (LST). Outfalls with no dry weather flow during the initial dry weather 
screening were either identified as Category 2 outfalls if they were not included in the list of 
outfalls presented in Attachment G or Category 3 outfalls if they were included. If an outfall was 
not found during the initial dry weather inspection it was categorized as a Category 3 outfall. 
Attachment F of the Consent Agreement included a priority list of outfalls to be investigated. 
These outfalls were automatically categorized as Category 3 outfalls. Table	2.1 provides a 
summary of the initial categorization results. Appendix	D	includes the categorization of each 
outfall.  

Table 2-1 Preliminary Categorization 

 

 
  

Category Outfalls 

Category 1 (HIT) 9 

Category 2 57 

Category 3 110 
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Insert Figure 2.1 
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The preliminary categorization provided a basis for the 2017-2018 dry weather screening in 
response to the Consent Agreement. Category 3 outfalls will be dry weather screened during the 
January-April timeframe as specified in the Consent Agreement. Category 2 outfalls will be 
evaluated upon approval of the IDDE Plan. Category 1 outfalls will be investigated once GIS 
mapping is completed in the outfall tributary area. GIS mapping is anticipated to commence in the 
Fall 2017. Priority will be put on areas tributary to the 9 Category 1 outfalls. Following the 2017-
2018 dry weather inspections a more detailed process provided below under Section 2.2 should 
be used in prioritizing outfalls.  

2.2 Prioritization of Infrastructure 
The following describes an infrastructure inventory and priority ranking process that should be 
used to assess illicit discharge potential based on existing information.  Following the initial 
evaluation, the inventory and prioritization will be updated annually to include data collected in 
connection with dry weather screening and other relevant inspections. 

The infrastructure inventory will identify each structure, record its location and conditions, and 
provide a framework for tracking inspections, screenings and other IDDE program activities. 
Stormwater infrastructure will be classified into one of the following categories: 

High	Priority	Investigation	Target	(HIT):	Stormwater infrastructure with known or suspected 
illicit discharges based on any of the following information: 

1. Prior screening results indicate sewer input or industrial discharges based on olfactory or 
visual evidence, including but not limited to olfactory or visual evidence or observations 
encountered during the dry weather surveys of outfalls and inspections of catch basins; 
and/or sampling results that exceed thresholds as follows: 

a. Bacteria and any of the other listed thresholds1 (with the exception of pH and 
conductivity are exceeded); or 

b. Bacteria threshold is exceeded and pharmaceuticals have been detected in elevated 
concentrations or visual evidence of sewer or excessive odor have been observed; or 

c. Surfactants or ammonia thresholds are exceeded and chlorine has been detected; or 

d. Conductivity and pH thresholds are exceeded. 

2. Citizen complaint of illicit discharge as appropriate. 

3. Notification by RIDEM, EPA, or an interconnected MS4 of presence of suspect illicit discharge 
as evidenced by the pollutant threshold criteria listed above. 

4. Evidence of potential illicit discharges discovered as a result of other activities including but 
not limited to: mapping, construction, maintenance, and cleaning and repair of catch basins 
and manholes. 

 

1 Thresholds are discussed in Section 3 – Dry Weather Screening 
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5. Outfalls that were identified in EPA-approved TMDLs. 

6. Outfalls identified in the March 7, 2017 Consent Agreement, including: 

a. Outfall SD-6 (i.e., the outfall to Mashapaug Pond at Lakeview Drive, Providence) 

b. Outfalls and interconnections between its MS4 and the RIDOT MS4 in the Olneyville area 
of Providence, and Kinsley Avenue and Promenade Street 

High	Priority	Screening	Target	(HST):	Stormwater infrastructure where the following 
condition is met: 

1. Any structure with previously identified dry weather flows where the results of the analysis 
cannot conclusively determine that the dry weather flow consisted only of stormwater or 
where one or more of the System Vulnerability Factors (SVFs) listed below exists within the 
catchment area. 

If none of the following SVFs exists within the stormwater infrastructure’s catchment area the 
structure should be prioritized as LST. 

a. History of Sanitary Sewer Overflows (SSOs), including, but not limited to, those 
resulting from wet weather, high water table, or fat/oil/grease blockages 

b. Sewer pump/lift stations, siphons, or known sanitary sewer restrictions where 
power/equipment failures or blockages could readily result in SSOs 

c. Inadequate sanitary sewer level of service resulting in regular surcharging, customer 
back-ups, or frequent customer complaints 

d. Common or twin-invert manholes serving storm and sanitary sewer alignments 

e. Common trench construction serving both storm and sanitary sewer alignments 

f. Crossings of storm and sanitary sewer alignments 

g. Sanitary sewer alignments known or suspected to have been constructed with an 
underdrain system 

h. Sanitary sewer infrastructure defects such as leaking service laterals, cracked, broken 
or offset sanitary infrastructure, directly piped connections between storm drain and 
sanitary sewer infrastructure, or other vulnerability factors identified through 
inflow/infiltration analyses, Sanitary Sewer Evaluation Surveys, or other 
infrastructure investigations 

i. Areas formerly served by combined sewer system 

j. Any sanitary sewer and storm drain infrastructure greater than 40 years old in 
medium and densely developed areas 
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k. Widespread code-required septic system upgrades required at property transfers 
(indicative of inadequate soils, water table separation, or other physical constraints of 
the area rather than poor owner maintenance) 

l. History of multiple RIDEM actions addressing widespread septic system failures 
(indicative of inadequate soils, water table separation, or other physical constraints of 
the area rather than poor owner maintenance) 

Low	Priority	Screening	Target	(LST): Stormwater infrastructure with very low or no potential 
for illicit discharges.  This category is limited to: 

 Stormwater infrastructure in undeveloped areas with no dwellings and no sanitary sewers; 
drainage for athletic fields, parks or undeveloped green space and associated parking 
without services; cross-country drainage alignments (that neither cross nor are in 
proximity to sanitary sewer alignments) through undeveloped land; or 

 Stormwater infrastructure that has been thoroughly examined for the presence of sewer 
input.  In order to meet this criterion, examination must exhaust all methods described in 
this IDDE Plan and demonstrate no evidence of potential illicit sources. 

2.3 Scheduling  
The following characteristics will be used to dictate scheduling of investigations and screening. 
Additional relevant characteristics, including location-specific characteristics, may be considered, 
but must be documented in this IDDE Plan. 

 Waterbodies that receive a discharge from the MS4 and are drinking water supplies, shell 
fishing areas, beaches or waters used for contact recreation. 

 Water quality limited waterbodies that receive a discharge from the MS4 or waters with 
approved TMDLs applicable to Providence, where illicit discharges have the potential to 
contain the pollutant identified as the cause of the water quality impairment. 

 Density of generating sites – Generating sites are those places, including institutional, 
municipal, commercial, or industrial sites, with a potential to generate pollutants that could 
contribute to illicit discharges. Examples of these sites include, but are not limited to, car 
dealers, car washes; gas stations; garden centers; and industrial manufacturing areas. 

 Age of surrounding development and infrastructure – Industrial areas greater than 40 
years old and areas where the sanitary sewer system is more than 40 years old will 
probably have a high illicit discharge potential. Developments 20 years or younger will 
probably have a low illicit discharge potential. 

 Sewer conversion – Catchments that were once serviced by septic systems, but have been 
converted to sewer connections may have a high illicit discharge potential. 

 Historic combined sewer systems – Catchments that were once serviced by a combined 
sewer system, but have been separated may have a high illicit discharge potential. 
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 Density of aging septic systems – septic systems 30 years or older in residential land use 
areas are prone to have failures and may have a high illicit discharge potential. 

 Catchments with documented SSOs. 

 Culverted streams – any river or stream that is culverted for distances greater than a 
simple roadway crossing may have a high illicit discharge potential. 

Table	2‐2 below summarizes the scoring criteria and information sources that will be used to 
evaluate the characteristics. Stormwater infrastructure is given a score of 0 to 3 for each 
characteristic (where a score of 3 indicates the highest priority).  The scores for all the 
characteristics are summed together for a total priority score, which will dictate priority for 
screening and investigations. 

Table 2-2 Evaluation Characteristics Information Sources & Scoring Criteria 

1. Poor = Waters with approved TMDLs; Fair = Water quality limited waterbodies; Good = No water 
quality impairments 

2. High = >10 sites, Medium = 3 to 10 sites, Low = <3 sites 
3. High = Industrial area or sewer system >40 years old, Medium = 20 to 40 years old, Low = < 20 

years old 
 
 

Stormwater Infrastructure Evaluation Characteristic Information Source Scoring 
Criteria 

Discharges to drinking water supplies, shellfishing areas, beaches 
or waters used for contact recreation 

GIS Maps Yes = 3 (High 
Priority) 

No = 0 

Water quality limited or TMDL receiving water1 Impaired Waters List Poor = 3 

Fair = 2 

Good = 0 

Density of generating sites2 Land Use, Federal & State 
databases 

High = 3 

Medium = 2 

Low = 1 

Age of surrounding development and infrastructure3 Land Use, Record 
Drawings 

High = 3 

Medium = 2 

Low = 1 

Sewer conversion Record Drawings, City 
Staff 

Yes = 3 

No = 0 

Historic combined sewer systems Record Drawings, City 
Staff 

Yes = 3 

No = 0 

Density of Aging Septic Systems Land Use, Record 
Drawings, City Staff 

Yes = 3 

No = 0 

SSO Catchment Areas SSO records, City Staff Yes = 3 

No = 0 

Culverted Streams Storm Sewer Maps, City 
Staff 

Yes = 3 

No = 0 
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2.4 Infrastructure Prioritization Ranking  
The result of the stormwater infrastructure prioritization ranking is included in Appendix	D.  
The score shown in the “Total Score” column indicates the infrastructure’s relative priority based 
on the criteria described in Section 2.2.  The “Investigation Schedule” column contains an 
anticipated time frame for performing IDDE investigations. Schedules were developed based on 
the priority ranking of stormwater infrastructure and scheduling requirements in the MS4 
General Permit and Consent Agreement. 

Appendix D will be updated annually at a minimum, and when additional information becomes 
available. 
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Section 3 

Dry Weather Screening 

Dry weather flow is a common indicator of potential illicit connections. All outfalls and 
interconnections, as well as relevant stormwater infrastructure, will be inspected for the 
presence of dry weather flow based on the most current priority ranking.  Dry weather screening 
will start with HST outfalls and end with LST outfalls, according to the schedule developed under 
the previous section. 

3.1 Dry Weather Survey Standard Operating Procedures 
The following standard operating procedures (SOP) should be used when implementing the dry 
weather screening program. If during the course of implementing the program changes to the 
SOP are believed to be necessary, this section will be updated and redistributed to relevant 
parties. 

3.1.1 Weather Conditions 
A dry weather period is a time interval during which less than 0.1 inch of rain is observed across 
a minimum of 72 hours. Unlike wet weather sampling, dry weather inspections are not intended 
to capture a “first flush” of stormwater discharge, rather they are intended to identify any/all 
discharges from a stormwater outfall during a period without recorded rainfall. 

For purposes of determining dry weather conditions, program staff will use precipitation data 
from KPVD Theodore Francis Green State Airport. If KPVD is not available or not reporting 
current weather data, then KTAN Taunton Municipal Airport will be used as a back-up. 

For the purposes of this IDDE Plan, dry weather sampling conducted to comply with the MS4 
General Permit and Consent Agreement may only be performed between January 1st to April 30th 
and between July 1st to October 31st. 

3.1.2 General Procedure 
The dry weather screening SOP consists of the following general steps: 

1. Identify stormwater infrastructure to be screened/sampled based on initial priority 
ranking 

2. Acquire the necessary staff, mapping, and field equipment (see Table 3-1 for list of field 
equipment)  

3. Conduct the outfall inspection during dry weather: 

a. Identify and photograph the outfall 

b. Record the inspection information and outfall characteristic. It is anticipated that all 
inspection information will be recorded using tablets.  

c. Look for and record visual/olfactory evidence of pollutants  
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4. If flow is observed, sample and test the flow following the procedures described in the 
following sections. 

5. If no flow is observed, but evidence of illicit flow exists (illicit discharges are often 
intermittent or transitory), mark the infrastructure as either HIT or HST based on the strength 
of evidence and the prioritization criteria presented in Section 2.1 and follow the procedures 
laid out for these prioritization categories laid out in Section 3.3. 

6. Input results from screening and sampling into database. Update the stormwater 
infrastructure priority ranking with pertinent information. 

7. Track and report all screening data as required in Section 5. 

3.1.3 Field Equipment 
Table	3‐1 lists field equipment commonly used for dry weather outfall screening and sampling.  

Table 3-1 Field Equipment – Dry Weather Outfall Screening and Sampling 

Equipment Use/Notes 

Tablet To record information from dry weather inspection and sampling 

Chain of Custody Forms To ensure proper handling of all samples 

Pens/Pencils/Permanent Markers For proper labeling 

Nitrile Gloves To protect the sampler as well as the sample from contamination 

Flashlight/headlamp w/batteries For looking in outfalls or manholes, helpful in early mornings as well 

Cooler with Ice For transporting samples to the laboratory 

Personal Protective Equipment (PPE) Reflective vest, Safety glasses and boots at a minimum 

GPS Receiver For taking spatial location data 

Water Quality Sonde If needed, for sampling conductivity, temperature, pH 

Water Quality Meter Hand held meter, if available, for testing for various water quality 
parameters such as ammonia, surfactants and chlorine 

Test Kits Have extra kits on hand to sample more stormwater infrastructure than 
are anticipated to be screened in a single day 

Label Tape For labeling sample containers 

Sample Containers Make sure all sample containers are clean. 
Keep extra sample containers on hand at all times. 
Make sure there are proper sample containers for what is being sampled 
for (i.e., bacteria requires sterile containers). 

Pry Bar or Pick For opening catch basins and manholes when necessary 

Sandbags For damming low flows in order to take samples 

Hand Pump For sampling of low and/or stagnant flows 

Small Mallet or Hammer Helping to free stuck manhole and catch basin covers 

Utility Knife Multiple uses 

Measuring Tape Measuring distances and depth of flow 

Safety Cones Safety 

Hand Sanitizer Disinfectant/decontaminant 



 Section 3   Dry Weather Screening 

3-3 

Equipment Use/Notes 

Zip Ties/Duct Tape For making field repairs 

Rubber Boots/Waders For accessing shallow streams/areas 

Distilled Water For rinsing sampling equipment to prevent crossover contamination 

Trash Bags For disposing of incidental trash 

Paper Towels For cleaning and drying equipment 

Plastic Jugs For storage of sampling kits until proper disposal 

Bucket For carrying supplies 

Sampling Pole/Dipper/Sampling Cage For accessing hard to reach outfalls and manholes 

 
3.1.4 Sample Collection and Analysis 
If flow is present during a dry weather outfall inspection, a sample will be collected and analyzed 
for the required permit parameters. The general procedure for collection of outfall samples is as 
follows: 

1. Fill out all sample information on sample bottles and tablet 

2. Put on protective gloves (nitrile/latex/other) before sampling 

3. Collect sample with dipper or directly in sample containers. If possible, collect water from 
the flow directly in the sample bottle. Be careful not to disturb sediments. 

4. If using a dipper or other device, triple rinse the device with distilled water and then in 
water to be sampled (not for bacteria sampling) 

5. Use test strips, test kits, and field meters (rinse similar to dipper) for most parameters 
(see Table 3-2) 

6. Place laboratory samples on ice for analysis of bacteria  

7. Fill out chain-of-custody form for laboratory samples  

8. Deliver samples to designated laboratory within six hours of sample collection 

9. Dispose of used test strips and test kit ampules properly 

10. Decontaminate all testing personnel and equipment 

During sampling the following protocols shall be followed: 

 Do not eat, drink or smoke during sample collection and processing 

 Do not collect or process samples near a running vehicle 

 Do not park vehicles in the immediate sample collection area, including both running and 
non-running vehicles. 

 Never touch the inside surface of a sample container or lid, even with gloved hands. 
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 Never allow the inner surface of a sample container or lid to be contacted by any material 
other than the sample water. 

 Collect samples while facing upstream (for outfall samples within a waterbody) and so as 
not to disturb water or sediments in the outfall pipe or ditch. 

 Do not overfill sample containers, and do not dump out any liquid in them. Liquids are 
often added to sample containers intentionally by the analytical laboratory as a 
preservative or for pH adjustment. 

 Do not allow any object or material to fall into or contact the collected water sample. 

 Replace and tighten sample container lids immediately after sample collection. 

 If Pharmaceutical and Personal Care Product (PPCP) samples are being collected, extreme 
care must be taken in order to avoid contamination of the sample. No caffeine products 
should be consumed prior to sampling and applications (e.g., sunscreen, bug spray) should 
be minimized.  

In the event that a structure or outfall is submerged, either partially or completely, or 
inaccessible, field staff will proceed to the first accessible upstream manhole or structure for the 
observation and sampling and report the location with the screening results. Field staff will 
continue to the next upstream structure until there is no longer an influence from the receiving 
water on the visual inspection or sampling.  

Field test kits or field instrumentation are recommended for all parameters except indicator 
bacteria. Field kits need to have appropriate detection limits and ranges. Table	3‐2 lists the 
sampling parameters, available field instrumentation for obtaining parameters and field test kits 
that are recommended for sampling. Analytic procedures and user’s manuals for field test kits 
and field instrumentation are provided in Appendix	E.  If field test kits and field instrumentation 
changes over the course of the program, Appendix E will be updated accordingly. 

Table 3-2 Sampling Parameters and Analysis Methods 

Analyte or Parameter Instrumentation (Portable Meter) Field Test Kit 

Ammonia CHEMetrics™ V-2000 Colorimeter 

Hach™ DR/890 Colorimeter 

Hach™ Pocket Colorimeter™ II 

CHEMetrics™ K-1410 

CHEMetrics™ K-1510 (series)  

Hach™ NI-SA 

Hach™ Ammonia Test Strips 

LaMotte 5864-01 

Surfactants (Detergents) CHEMetrics™ I-2017 CHEMetrics™ K-9400 and K-9404 
Hach™ DE-2 

Chlorine CHEMetrics™ V-2000, K-2513 

Hach™ Pocket Colorimeter™ II 

Hach™ CN-80  Kit 

Conductivity CHEMetrics™ I-1200 

YSI Pro30 

YSI EC300A 

Oakton 450 

Hach™ Pocket Pro + 

NA 
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Analyte or Parameter Instrumentation (Portable Meter) Field Test Kit 

Temperature YSI Pro30 

YSI EC300A 

Oakton 450 

Hach™ Pocket Pro + 

NA 

Salinity YSI Pro30 

YSI EC300A 

Oakton 450 

Hach™ Pocket Pro + 

NA 

Temperature YSI Pro30 

YSI EC300A 

Oakton 450 

Hach™ Pocket Pro +  

NA 

pH Oakton Waterproof pH Testr® 

Hanna pHep® pH Meter 

EXTECH Waterproof pH Pen 

NA 

Indicator Bacteria: 

Fecal Coliform (freshwater), 
Enterococcus (saline water), 
and coliphage 

EPA certified laboratory procedure NA 

PPCP EPA certified laboratory procedure 

 

NA 

 
Table	3‐3 below lists analytical methods, detection limits, hold times, and preservatives for 
laboratory analysis of dry weather sampling parameters.  

Table 3-3 Required Analytical Methods, Detection Limits, Hold Times, and Preservatives2 

Analyte or 
Parameter 

Anticipated Method of 
Detection 

Reporting Limits Max. Hold Time Preservation 

Ammonia Field Kit Detection Limit (DL): 0.05 
mg/L 

Immediate None Required 

Surfactants Field Kit DL: 0.01 mg/L Immediate None Required 

Chlorine Test Strip DL: 0.02 mg/L Immediate None Required 

Temperature Field Meter 0 to 40°C Immediate None Required 

pH Field Meter 0 to 10 units Immediate None Required  

Conductivity Field Meter 0.2 µs/cm Immediate None Required 

Indicator 
Bacteria: 

Fecal Coliform 

Enterococcus 

Coliphage 

Laboratory Sample Fecal Coliform 
1 cfu/100mL 
1 MPN/100mL  

Enterococcus 
1 cfu/100mL 
1 MPN/100mL 

Coliphage – 1 PFU/100mL  

6 hours (to lab) Cool ≤10°C 

(Place on Ice) 

PPCP Laboratory Sample Varies 7 days to 
extraction 

Cool ≤10°C  

(Place on Ice) 

 

2 SM = Standard Method 
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3.2 Interpreting Sampling Results 
Unless otherwise approved by RIDEM, the IDDE pollutant screening thresholds shown in Table	
3‐4 will be used as guidelines for determining the necessity for further investigation.  Screening 
values that exceed these thresholds may be indicative of pollution and/or illicit discharges.  

Table 3-4 IDDE Screening Thresholds 

Pollutant Screening Threshold 

Bacteria - Fecal Coliform In excess of 400 most probable number per 100 milliliters 

Bacteria - Coliphage Equal to or greater than 50 plaque forming units per 100 
milliliters 

Bacteria - Class AA, A, B, B1, B(a), or B1(a) 
waters – Enterococcus 

Greater than 61 colony forming units per 100 milliliters 
(cfu/100ml) 

Bacteria - Class SA, SA(b), SB, SB1, SB(a), or 
SB1(a) waters – Enterococcus 

Greater than 104 cfu/100 ml 

Surfactants Equal to or greater than 0.25 milligrams per liter (mg/l) via field 
kits, or 0.1 mg/l via laboratory analysis 

Ammonia Equal to or greater than 0.5 mg/l 

Chlorine Greater than non-detect (0.02 mg/l detection limit) 

pH Less than or equal to 5 standard units or greater than 9.0 
standard units 

Conductivity Greater than or equal to 2,000 microSiemens per centimeter 

 
These thresholds apply to all dry and wet weather samples taken over the course of the IDDE 
program. If additional parameters are determined to be needed over the course of the program, a 
narrative with justification on why the parameter was chosen must be developed and submitted 
during annual compliance reporting.  Examples of additional parameters may include 
Pharmaceutical and Personal Care Product (PPCP) analysis, which may be helpful where more 
conclusive source 
identification is necessary.  
Figure	3‐1 contains typical 
target compounds, uses, and 
reporting limits of typical 
PPCP parameters. 

Additionally, olfactory or 
visual evidence can provide 
sufficient evidence of sewer 
input.  Table	3‐5	includes a 
description of common 
observations that may 
indicate the presence of an 
illicit connection. 
 

Figure 3-1: PPCP Target Compounds, Uses, and Reporting Limits  
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Table 3-5 Olfactory and Visual Screening Thresholds 

Parameter Observations Possible Likely Associated Flow Source 

Odor Sewage Stale sanitary wastewater, especially in pools near outfalls 

Sulfur (rotten eggs) Industries that discharge sulfide compounds or organics (meat 
packers, canneries, dairies, etc.). Also could be petroleum related 
“high-sulfur” fuels 

Rancid (sour) Food preparation facilities (restaurants, hotels, etc.) 

Oil and gas Petroleum refineries or many facilities associated with vehicle 
maintenance or petroleum product storage 

Chlorine Pool discharges, washing activities 

Sweet/fruity Washing activities 

Sharp, pungent 
(chemicals) 

Hazardous waste 

Color Yellow Chemical plants, textile and tanning plants 

Brown Meat packers, printing plants, metal works, stone and concrete, 
fertilizers, petroleum refining facilities, construction sites, and glass 
cutting 

Green Chemical plants, textile facilities, algae/plankton bloom, antifreeze 
(fluorescent green), fertilizer 

Red Meat packers, metal works, iron floc (bacterium) 

Gray Dairies, food processing, sewage, concrete wash-out 

Red, Purple, Blue, 
Black 

Fabric dyes, inks from paper and cardboard manufacturers 

Turbidity Cloudy Sanitary wastewater, concrete or stone operations, fertilizer facilities, 
automotive dealers 

Opaque Food processors, lumber mills, metal operations, pigment plants 

Floatable Matter Oil sheen, grease Petroleum refineries or storage facilities and vehicle service facilities, 
restaurants 

Sewage Sanitary wastewater 

Deposits & Stains Sediment Construction site erosion 

Oily Sanitary wastewater 

Vegetation Excessive growth Food product facilities, fertilizers, farming agricultural use 

Inhibited growth, 
stressed vegetation 

High stormwater flows, beverage facilities, printing plants, metal 
product facilities, drug manufacturing, petroleum facilities, vehicle 
service facilities and automobile dealers 

Pipe Benthic Growth Brown Elevated nutrient level, possibly from sewage or fertilizers 

Orange/Red High iron and manganese concentration, not typically associated with 
illicit discharges 

Green Elevated nutrient level, possibly from sewage or fertilizers 

Damage to 
Stormwater 
Infrastructure 

Concrete cracking Industrial flows, chemicals 

Concrete spalling 

Peeling Paint 

Metal corrosion 
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As discussed in Section 2, stormwater infrastructure will be automatically classified as HIT if any 
combination of the following thresholds are crossed: 

a. Olfactory or visual evidence of sewer input is present; or 

b. Bacteria and any of the other listed thresholds (with the exception of pH and conductivity 
are exceeded); or 

c. Bacteria threshold is exceeded and pharmaceuticals have been detected in elevated 
concentrations or visual evidence of sewer or excessive odor have been observed; or 

d. Surfactants or ammonia thresholds are exceeded and chlorine has been detected; or 

e. Conductivity and pH thresholds are exceeded. 

3.3 Follow-up Ranking  
Based on the information gathered during dry weather screenings, the initial stormwater 
infrastructure priority ranking will be updated and infrastructure will be re-prioritized.  
Infrastructure where relevant information was found indicating sewer input or sampling results 
indicating sewer input are highly likely to contain illicit discharges from sanitary sources.  

In cases where there is an obvious discharge that clearly exceeds the set thresholds, the 
stormwater infrastructure will be considered to be HIT and re-prioritized for further 
investigation based on information gathered during the dry weather screening.  Catchment 
investigations will be performed in all HIT catchments.  Scheduling of the catchment 
investigations will be based on the ranking of the re-prioritized infrastructure. 

In cases where the results of the dry weather sampling are inconclusive and the stormwater 
infrastructure is determined to meet the criteria for HST, the following procedures will be 
followed: 

1. Re-visit stormwater infrastructure during dry weather conditions and re-sample if flow is 
present. Re-prioritize the infrastructure based on the results of the sampling. 

2. If dry weather flow is not present during the dry weather re-visiting, inspect and sample 
the infrastructure during wet weather conditions.  Wet weather sampling will be 
performed for the parameters listed in Table 3-2.  Re-rank the infrastructure based on the 
results of the wet weather sampling. 

In cases where dry weather flow was not observed and there are no physical indicators of an 
illicit discharge, the stormwater infrastructure should be classified as LST. 
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Section 4 

IDDE Investigations 

Following dry weather screening of stormwater infrastructure, IDDE investigations will be 
performed in catchments with potential for illicit discharges and any structures designated as HIT 
(whether screened or not). The purpose of the IDDE investigations is to collect sufficient 
information to identify the source of sewer input and act to remove it from the stormwater 
system. 

4.1 Catch Basin Investigations 
The City regularly visits its catch basins for the purposes of cleaning, inspecting, and repairing 
defects.  These regular visits present an opportunity to identify potential illicit discharges and 
minimize some of the work associated with implementing a catchment investigation.  

4.1.1 Catch Basin IDDE Inspection Standard Operating Procedure 
During the course of inspecting catch basins, the City shall: 

1. Examine the catch basin for signs of illicit connections and non-stormwater discharges 

2. Track and report evidence of illicit discharges 

3. Coordinate the results of catch basin inspections with the overall IDDE Plan and stormwater 
system mapping efforts 

In situations where an illicit connection is identified, follow up actions shall conform to the scope 
and deadlines outlined in Section 4.3 below.  Appropriate follow-up actions may include water 
sampling and testing, coordination of the removal of illicit discharges, inspection of adjacent 
properties, and reporting. 

4.2 Catchment Investigations 
Once stormwater infrastructure with evidence of illicit discharges has been identified, various 
methods can be used to trace the source of the potential discharge within the catchment area.  
Catchment investigation techniques include but are not limited to review of maps historic plans, 
and records; manhole observation; dry and wet weather sampling; video inspection; smoke 
testing; and dye testing. This section outlines a systematic procedure to investigate stormwater 
infrastructure catchments to trace the source of potential illicit discharges. 

Catchment investigations will be performed for all stormwater infrastructure that is classified as 
HIT. Investigation techniques will be tailored using professional judgment on what is most 
appropriate for the specific catchments.   

4.2.1 Structure Investigation Standard Operating Procedures 
The first step in implementing the catchment investigations is a dry weather inspection of 
structures.  The drainage network in the suspected catchment area will be inspected by 
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systematically and progressively observing, sampling and evaluating key junction manholes and 
catch basins to determine the approximate location of suspected illicit discharges or SSOs. All 
structures will be linked to specific outfalls as part of the system-wide mapping.  

Concurrent with implementation of this Plan, the City is performing system-wide mapping and 
inspection of its stormwater infrastructure.  The results of those inspections, as well as the catch 
basin inspections outlined in Section 4.1, should be reviewed prior to starting a structure 
investigation in a catchment area. 

Several important terms related to the dry weather manhole and catch basin inspection program 
are defined as: 

 Junction	Manhole	or	Catch	Basin is a manhole, catch basin or other type of structure with 
two or more inlets accepting flow from two or more MS4 alignments. The inlets to these 
structures are solely from private storm drains, individual catch basins, or they are not 
considered junction structures for these purposes. 

 Key	Junction	Manholes or	Catch	Basins	are those junction structures that can represent 
one or more junction structures without compromising adequate implementation of the 
illicit discharge program. Adequate implementation of the illicit discharge program would 
not be compromised if the exclusion of a particular junction structure as a key junction 
manhole or catch basin would not affect the City’s ability to determine the possible 
presence of an upstream illicit discharge. A junction manhole or catch basin may be 
excluded if located upstream from another located in the immediate vicinity or that is 
serving a drainage alignment with no potential for illicit connections. 

For all catchments identified for investigation, field crews will systematically inspect key junction 
manholes and catch basins during dry weather for evidence of illicit discharges. This program 
involves progressive inspection and sampling at manholes and catch basins in the storm drain 
network to isolate and eliminate illicit discharges. 

The manhole and catch basin inspection methodology will be conducted in one of two ways (or a 
combination of both): 

 By working progressively up from the outfall and inspecting key junction structures along 
the way, or 

 By working progressively down from the upper parts of the catchment toward the outfall 

For most catchments, inspections will proceed from the outfall moving up into the system. 
However, the decision to move up or down the system depends on the nature of the drainage 
system and the surrounding land use and the availability of information on the catchment and 
drainage system. Moving up the system can begin immediately when an illicit discharge is 
detected at an outfall, and only a map of the storm drain system is required. Moving down the 
system requires more advanced preparation and reliable drainage system information on the 
upstream segments of the storm drain system, but may be more efficient if the sources of illicit 
discharges are believed to be located in the upstream portions of the catchment area. Once an 
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inspection methodology has been selected, investigations will continue systematically through 
the catchment. 

Inspection of key junction manholes and catch basins will proceed as follows: 

1. Structures will be opened and inspected for visual and olfactory evidence of illicit 
connections, as described in Table 3-5. 

2. Where visual or olfactory evidence indicate potential illicit discharges or SSOs, the area 
draining to the junction manhole or catch basin will be flagged for further upstream 
manhole and catch basin investigation and/or isolation and confirmation of sources. 

3. Subsequent key junction manhole and catch basin inspections will proceed until the 
location of the suspected illicit discharges or SSOs can be isolated to a pipe segment 
between two structures. 

4. If no evidence of an illicit discharge is found, catchment investigations will be considered 
complete upon completion of key junction manhole and catch basin sampling. 

An example scenario is shown below on Figure	4‐1.  Key Junction Manholes 1 and 3 showed 
evidence of an illicit discharge. Since Key Junction Manhole 6 does not show evidence of illicit 
discharge, the source is most likely located between manholes 3 and 6.  Therefore, manholes 4 
and 5 should be investigated. The results of the investigation should narrow down the location to 
between two manholes.  For example, if there is no evidence of illicit discharges in manhole 4, the 
source can be presumed to be within the pipe between manhole 4 and Key Junction 3 

 Figure 4-1: Dry Weather Inspection Scenario 
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4.2.2 Source Isolation and Confirmation  
Once the source of an illicit discharge is approximated between two structures, more detailed 
investigation techniques will be used to isolate and confirm the source of the illicit discharge. The 
following methods may be used in isolating and confirming the source of illicit discharges: 

 Sandbagging 

 Smoke Testing 

 Dye Testing 

 CCTV/Video Inspections 

 Optical Brightener Monitoring 

 IDDE Canines 

These methods are described in the sections below.  

Prior notification is an important aspect of a detailed source investigation program. Prior to 
performing any of the inspection methods listed above notifications will be sent to property 
owners in the affect area. 

Sandbagging 

This technique can be particularly useful when attempting to isolate intermittent illicit discharges 
or those with very little perceptible flow. The technique involves placing sandbags or similar 
barriers (e.g., caulking, weirs/plates, or other temporary barriers) within outlets to manholes or 
catch basins to form a temporary dam that collects any intermittent flows that may occur. 
Sandbags are typically left in place for 48 hours, and should only be installed when dry weather is 
forecast. If flow has collected behind the sandbags/barriers after 48 hours it can be assessed 
using visual observations or by sampling. If no flow collects behind the sandbag, the upstream 
pipe network can be ruled out as a source of the intermittent discharge. Finding appropriate 
durations of dry weather and the need for multiple trips to each manhole and catch basin makes 
this method both time-consuming and somewhat limiting. 

Smoke Testing 

Smoke testing involves injecting non-toxic smoke into drain lines and noting the emergence of 
smoke from sanitary sewer vents in illegally connected buildings or from cracks and leaks in the 
system itself. Typically a smoke bomb or smoke generator is used to inject the smoke into the 
system at a catch basin or manhole and air is then forced through the system. Test personnel are 
place in areas where there are suspected illegal connections or cracks/leaks, noting any escape of 
smoke (indicating an illicit connection or damaged storm drain infrastructure). It is important 
when using this technique to make proper notifications to area residents and business owners as 
well as local police and fire departments.  

If the initial test of the storm drain system is unsuccessful then a more thorough smoke-test of the 
sanitary sewer lines can also be performed. Unlike storm drain smoke tests, buildings that do not 
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emit smoke during sanitary sewer smoke tests may have problem connections and may also have 
sewer gas venting inside, which is hazardous.  

It should be noted that smoke may cause minor irritation of respiratory passages. Residents with 
respiratory conditions may need to be monitored or evacuated from the area of testing altogether 
to ensure safety during testing.  

Dye Testing 

Dye testing involves flushing non-toxic dye into plumbing fixtures such as toilets, showers, and 
sinks and observing nearby storm drains and sewer manholes as well as stormwater outfalls for 
the presence of the dye. Similar to smoke testing, it is important to inform local residents and 
business owners. Police, fire, and local public health staff should also be notified prior to testing 
in preparation of responding to citizen phone calls concerning the dye and their presence in local 
surface waters.  

A team of two or more people is needed to perform dye testing (ideally, all with two-way radios). 
One person is inside the building, while the others are stationed at the appropriate storm sewer 
and sanitary sewer manholes (which should be opened) and/or outfalls. The person inside the 
building adds dye into a plumbing fixture (i.e., toilet or sink) and runs a sufficient amount of 
water to move the dye through the plumbing system. The person inside the building then radios 
to the outside crew that the dye has been dropped, and the outside crew watches for the dye in 
the storm sewer and sanitary sewer, recording the presence or absence of the dye. 

The test can be relatively quick (about 30 minutes per test), effective (results are usually 
definitive), and inexpensive. Dye testing is best used when the likely source of an illicit discharge 
has been narrowed down to a few specific houses or businesses. 

CCTV/Video Inspection 

Another method of source isolation involves the use of mobile video cameras that are guided 
remotely through stormwater drain lines to observe possible illicit discharges. IDDE program 
staff can review the videos and note any visible illicit discharges. While this tool is both effective 
and usually definitive, it can be costly and time consuming when compared to other source 
isolation techniques.  

Optical Brightener Monitoring 

Optical brighteners are fluorescent dyes that are used in detergents and paper products to 
enhance their appearance. The presence of optical brighteners in surface waters or dry weather 
discharges suggests there is a possible illicit discharge or insufficient removal through adsorption 
in nearby septic systems or wastewater treatment. Optical brightener monitoring can be done in 
two ways. The most common, and least expensive, methodology involves placing a cotton pad in a 
wire cage and securing it in a pipe, manhole, catch basin, or inlet to capture intermittent dry 
weather flows. The pad is retrieved at a later date and placed under UV light to determine the 
presence/absence of brighteners during the monitoring period. A second methodology uses 
handheld fluorometers to detect optical brighteners in water sample collected from outfalls or 
ambient surface waters. Use of a fluorometer, while more quantitative, is typically more costly 
and is not as effective at isolating intermittent discharges as other source isolation techniques. 
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IDDE Canines 

Dogs specifically trained to smell human related sewage are becoming a cost-effective way to 
isolate and identify sources of illicit discharges. While not widespread at the moment, the use of 
IDDE canines is growing as is their accuracy. The use of IDDE canines is not recommended as a 
standalone practice for source identification; rather it is recommended as a tool to supplement 
other conventional methods, such as dye testing, in order to fully verify sources of illicit 
discharges.   

4.3 IDDE Investigation Deadlines 
When the specific source of an illicit discharge is identified, the City will exercise its authority as 
necessary to require its removal.  At a minimum, the following steps will be taken: 

1. The City will initiate and assess an IDDE investigation within 90 days of identifying or 
being made aware of the presence of a potential illicit discharge into or from the MS4 
based upon receiving any of the following information:  

a. Stormwater infrastructure with 
screening results that indicate sewer 
input or industrial discharges; 

b. Citizen complaint of illicit discharge as 
appropriate; 

c. Notification by RIDEM, EPA, or an 
interconnected MS4 of presence of 
suspect illicit discharge as evidenced by 
the pollutant threshold criteria listed 
above; and 

d. Evidence of potential illicit discharges 
discovered as a result of other activities 
including but not limited to: mapping, 
construction, maintenance, and 
cleaning and repair of catch basins and 
manholes. 

The Office of the City Engineer shall be 
responsible for initiating and recording the 
start date of the IDDE investigation.   

2. The Office of the City Engineer will then be 
responsible for completing the IDDE 
investigation within 180 days of the initiation 
by either 1) identifying a point of entry from a 
specific location or address that contributes 
wastewater or other illicit flow to the MS4 or 
2) documenting that an illicit discharge does 

Figure 4-2: Procedure for Illicit 
Discharge Removal  

Eliminate the Illicit Discharge 
(120 days)

Inform Responsible Parties & 
RIDEM of Illict Discharge           

(30 days)

Complete Illicit Discharge 
Investigation and Verification 

(180 Days)

Intiate IDDE Investigation          
(90 Days)

Illicit Discharge Reported
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not exist, unless not feasible. In the event that these discharges are not investigated 
within 180 days, the Office of the City Engineer will establish a schedule for completing 
the IDDE investigation as expeditiously as possible.  

3. Next, the Office of the City Engineer will identify and notify all parties responsible for the 
illicit discharge and RIDEM within 30 calendar days of the date of verification3 of the 
source, and require immediate cessation of improper disposal practices in accordance 
with its legal authorities.  

4. Following verification of the discharge, the Office of the City Engineer will ensure that 
Illicit discharges to the MS4 are eliminated within 120 days of the date of verification. 
Where elimination of an illicit discharge within 120 days of its verification as an illicit 
discharge is not possible, the Office of the City Engineer will take all reasonable and 
prudent measures to minimize the discharges of pollutants to and from its MS4 and 
establish an expeditious schedule for its elimination. 

Section 5 describes the documentation and reporting of illicit discharge removal that is required 
for compliance with the MS4 General Permit and Consent Agreement. 

4.4 Follow-up Actions 
Upon removal of all identified illicit discharges within a catchment area, the Office of the City 
Engineer will ensure that the relevant stormwater infrastructure is re-prioritized as HST. Dry and 
wet weather sampling in accordance with the procedures in Section 3 will be completed within 
120 days of removal of the source after a verified illicit discharge to the MS4 has been eliminated 
to confirm that all illicit discharges have been eliminated. If confirmatory screening indicates 
evidence of additional illicit discharges, the catchment will be scheduled for additional 
investigation. If confirmatory screening indicates no evidence of additional illicit discharges, 
stormwater infrastructure will be classified as LST. 

Upon completion of all catchment investigations and illicit discharge removal and confirmation (if 
necessary), each stormwater infrastructure will be re-prioritized for screening and scheduled for 
on-going screening once every five years.  On-going screening will consist of dry and wet weather 
screening consistent with Section 3. All sampling results will be reported annually.

 

3 The date of verification of an illicit discharge is defined as the date that the City identifies a point of entry from a 
specific location or address that contributes wastewater or other illicit flow to the MS4. 
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Section 5 

Compliance Reporting 

As part of its Consent Agreement with RIDEM, the City is required to submit a compliance report 
for the previous calendar year.  This report is required to document efforts associated with the 
IDDE Program, as demonstrated in Attachment C – Compliance Reporting Requirements of the 
Consent Agreement.  The following section details the information related to the IDDE program 
that must be included within the annual report. 

The results of the IDDE Program will be tracked as documented below and in previous sections.  
In addition, a database that centralizes the various tracking documents will be developed and 
maintained as a central information source on the status of IDDE investigations, schedules, 
priority ranking, and follow up actions.   

5.1 Water Quality Screening Results 
Reporting for the dry weather screening program includes the total number of outfalls, 
interconnections, and other stormwater infrastructure screened in dry and wet weather, and the 
results of all screening and sampling completed. The results shall include: 

1. Date of visit 

2. Number of outfalls surveyed (that year and in total) 

3. Catch basins, manholes, and interconnections screened 

4. Identifier 

5. Location (latitude and longitude) 

6. Receiving water 

7. Water body segment name and identification 

8. Weather conditions at the time of sampling 

9. Precipitation in the previous 72 hours 

10. Results of field observations (visual and odorous); 

11. Field screening results (meters, kits, and strips) 

12. Results of all analyses.  

In addition, the City will report the results of the work to determine whether there are any 
interconnections between the MS4 and other MS4s.  The City will also report any indirect 
discharges to other MS4s and the results of screening at any such MS4 interconnections. RIDEM 
will be copied on notification letters sent to other MS4s. 
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All data sent to RIDEM as part of compliance reporting with the Consent Agreement will be 
submitted electronically using an excel spreadsheet. An excel template for this reporting is 
available from RIDEM. Reporting shall include all information and data for the current reporting 
period and the entire cumulative reporting period to date.  

5.2 Catch Basin & Structure Investigation Results 
The catch basin and structure investigations for illicit connections and non-stormwater 
discharges conducted during regular maintenance operations and mapping programs will include 
reporting on the following: 

1. Structures inspected 

2. Map showing the area investigated, structures inspected with structure and pipe IDs, 
interconnection and catchment delineations., and next steps 

3. Date inspected 

4. Narrative of investigation efforts 

5. Findings and corrective actions taken/or required 

6. Confirmation that all structures have been inspected at least once 

This information will be presented in a tabular form, except for the map, and will be submitted 
electronically to RIDEM with the annual compliance report.  

5.3 Illicit Discharge Reports 
The City will record and report a description of: 

1. Citizen complaints of illicit discharges 

2. Reports of illicit discharges from RIDEM 

3. Internal referrals for IDDE evaluation based upon catch basin inspections or during other 
construction or maintenance work 

In the case that one of these reports were made and investigation was not initiated, the City will 
provide reasons for not moving forward. 

5.4 Illicit Discharge Removal 
Each year’s annual compliance report will include a description of all IDDE investigations 
performed, including: 

1. A description of what information prompted the investigation (e.g., IDDE screening, a 
catch basin inspection, citizen complaint, etc.) 

2. Date that information was received 
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3. Date the IDDE investigation was initiated and completed 

4. Outcome of the IDDE investigation 

5. Documentation and reasoning if an outfall or parts of a system are excluded from an IDDE 
investigation 

In cases where an IDDE investigation was not completed within the 180 days of initiation of the 
investigation, the following will be provided: 

1. A list of all IDDE investigations that were not completed within 180 days of initiation of 
the investigation 

2. A schedule for completing each such IDDE investigation 

3. An explanation as to why the schedule will ensure that the IDDE investigation is 
completed as expeditiously as possible 

4. For each IDDE investigation provided in a previous report, specify whether the schedule 
was adhered to and, if not, the reasons for the delay 

Documentation of all the illicit discharges verified through the end of the calendar year will 
include the following: 

1. The date the illicit discharge was verified 

2. The dates RIDEM was notified of the illicit discharges 

3. The date(s) the owner of the illicit discharges was notified 

4. List of illicit discharged verified but not removed with 120 days of verification, with 
explanation 

5. Schedules for removal of each illicit discharge that was not removed within 120 days of 
verification and an explanation as to why the schedule will ensure the illicit discharge is 
eliminated as expeditiously as possible 

6. For each schedule for the removal of an illicit discharged listed in the previous report, 
specification of whether or not the City is complying with the schedule and, if not, the 
reasons for the delay 

7. The actions taken to eliminate the illicit discharges and dates on which they were 
executed  

8. The date illicit discharge was eliminated 

9. The dates and results of dry and wet weather surveys to confirm removal of illicit 
discharges 
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5.5 IDDE Plan 
The compliance report shall include an amended IDDE Plan that incorporates a revised ranking 
and prioritization of screening and investigations of infrastructure and a revised implementation 
schedule.  
 



 

 

 

 

 

 

 

Appendix A 

Consent Decree and Relevant Attachments 
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Appendix B 

Storm System Mapping 

  



"Click here to type section #"    "Click here to type title of section"  

 

https://www.providenceri.gov/public-works/engineering-division/ 

 

OR 

https://cdmsmith.maps.arcgis.com/apps/webappviewer/index.html?id=9d5b1e994a2c4630b16
79446889078e1 
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Appendix C 

IDDE Ordinance 
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Appendix D 

Prioritization and Ranking List 

 

  



City of Providence - 2022/2023 IDDE Outfall Prioiritization

Date: 3/2/2023 (2) 

Complaint 

Citizen, 

RIDEM, 

Internal

Dry 

Weather 

Flow 

(5)    

Outfalls in 

EPA-

approved 

TMDLs

(6)          

Discharge to 

impaired 

waters

(4)      

Outfalls in 

2017 CD 

Attachment F

Presence 

of at least 

one SVF (1) Follow up  Comments 2022

Outfall ID Receiving Water Yes or No Yes or No
Chlorine (> 

0.02 mg/L)

Ammonia (≥ 

0.5 mg/L)

Surfactants (≥ 

0.25 mg/L)
Bacteria* Yes or No Yes or No Yes or No Yes or No

Priority 

Ranking

IDDE 

Investigation 

Schedule

IDDE 

Start 

Date

Field 

Work
CCTV

Dye 

Testing
IDDE Status

Sampling 

Required

IDDE 

Outfalls

Mosh13 Moshassuck River No Yes Yes N/A No Yes N/A 2020 Report 2018 X X N/A Complete
No illicit connections found, no further 

investigation recommended.

Mosh06 Moshassuck River No No X X Yes N/A No Yes N/A 2020 Rreport 2018 X X N/A Complete
No illicit connections found, no further 

investigation recommended. 

Seek01 Seekonk River No Yes No Yes No Yes HST 2020 Report 2018 X N/A N/A Complete
No illicit connections found. Potential CSO 

connection needs further investigation by NBC

Woon02 Woonasquatucket River No Yes X Yes N/A No Yes N/A 2020 Report 2018 X X N/A Complete
No illicit connections found, no further 

investigation recommended. 

RWP-H Edgewood Lake Yes Yes X Yes N/A No Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Mash06 Mashapaug Pond No Yes X X Yes N/A No Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Narr13 Narragansett Bay No Yes X X No Yes No Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Woon11 Woonasquatucket River No Yes X Yes N/A Attach F Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Mash05 Mashapaug Pond No Yes X Yes N/A No Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Woon05 Woonasquatucket River No No Yes N/A Attach F Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Woon06 Woonasquatucket River No No Yes N/A Attach F Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Woon13 Woonasquatucket River No No Yes N/A Attach F Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Woon18 Woonasquatucket River No No Yes N/A Attach F Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Woon19 Woonasquatucket River No No Yes N/A Attach F Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Woon20 Woonasquatucket River No No Yes N/A Attach F Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Mash04 Mashapaug Pond No No Yes N/A No Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Mosh03 Moshassuck River No No Yes N/A No Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Mosh05 Moshassuck River No No Yes N/A No Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Complete

(3)                                              

Sampling Results - Exceedances
IDDE Investigation 

Completed
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City of Providence - 2022/2023 IDDE Outfall Prioiritization

Date: 3/2/2023 (2) 

Complaint 

Citizen, 

RIDEM, 

Internal

Dry 

Weather 

Flow 

(5)    

Outfalls in 

EPA-

approved 

TMDLs

(6)          

Discharge to 

impaired 

waters

(4)      

Outfalls in 

2017 CD 

Attachment F

Presence 

of at least 

one SVF (1) Follow up  Comments 2022

Outfall ID Receiving Water Yes or No Yes or No
Chlorine (> 

0.02 mg/L)

Ammonia (≥ 

0.5 mg/L)

Surfactants (≥ 

0.25 mg/L)
Bacteria* Yes or No Yes or No Yes or No Yes or No

Priority 

Ranking

IDDE 

Investigation 

Schedule

IDDE 

Start 

Date

Field 

Work
CCTV

Dye 

Testing
IDDE Status

Sampling 

Required

IDDE 

Outfalls

(3)                                              

Sampling Results - Exceedances
IDDE Investigation 

Completed

Mosh07 Moshassuck River No No Yes N/A No Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Mosh08 Moshassuck River No No Yes N/A No Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Mosh11 Moshassuck River No No Yes N/A No Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Woon09 Woonasquatucket River No No Yes N/A Attach F Yes HIT Fall 2022 2022 X N/A N/A Complete

All junction manholes and catchbasins were dry 

or had no dry weather flow with exceedances. 

IDDE field work completed. 

x

Mash02 

(SD-6)
Mashapaug Pond No Yes X X X Yes N/A Attach F Yes HIT 2020 Report 2018 X X Ongoing Dye and/or smoke testing recommended

Garfield-Higgins Yes No HIT Fall 2022 2022 X Ongoing
IDDE field work complete. Recommending 870 

feet of CCTV
x

RWP-Z RWP Release No Yes X X Yes N/A No Yes HIT Fall 2022 2022 X Ongoing
IDDE field work complete. Recommending 380 

feet of CCTV
x

Woon12 Woonasquatucket River No Yes X X Yes N/A Attach F Yes HIT Fall 2022 2022 X Ongoing IDDE field work complete. Recommending  CCTV x

Mosh17 Moshassuck River No Yes X X X No No No Yes HIT Fall 2022 2022 X Ongoing
IDDE field work complete. Recommending 250 

feet of CCTV
x

Woon17 Woonasquatucket River No Yes X Yes N/A Attach F Yes HIT Fall 2022 2022 Ongoing
Checked at low tide - could not locate outfall 

matching 2018 description. May not exist
x

RWP-Q Dixon Street Yes No Yes HIT Fall 2022 2022 X X Ongoing
Dye test apartment building adjacent to manhole 

on Dixon Street
x

S-4 Woonasquatucket River No Yes Yes N/A No Yes HIT Fall 2022 2022 X Ongoing IDDE field work complete. Recommending CCTV x

211 West River No Yes X X X No No No Yes HIT Fall 2022 2022 X Ongoing IDDE field mark complete. Recommending CCTV x

Woon14 Woonasquatucket River No Yes X X X Yes N/A Attach F Yes HIT Fall 2022 2022 N/A N/A N/A Complete
Most likely RIDOT structure - need to confirm 

ownership and change in GIS
x

S-5 Woonasquatucket River No Yes X Yes N/A No Yes HIT Fall 2022 2022 N/A N/A N/A Complete
RIDOT structure - need to confirm ownership and 

change in GIS
x

OF-146 Woonasquatucket River No Yes X X No No No Yes HIT Fall 2022 2022 X N/A N/A Complete

All City interconnections were dry. Confirmed 

that flow is coming from Rte 6. Notification to be 

sent to RIDOT

x

Mash01 Mashapaug Pond No No Yes N/A Attach F Yes HIT
Woon04 Woonasquatucket River No No Yes N/A Attach F Yes HIT
Woon07 Woonasquatucket River No No Yes N/A Attach F Yes HIT
Woon08 Woonasquatucket River No No Yes N/A Attach F Yes HIT
Woon10 Woonasquatucket River No No Yes N/A Attach F Yes HIT
Woon15 Woonasquatucket River No No Yes N/A Attach F Yes HIT
Woon16 Woonasquatucket River No No Yes N/A Attach F Yes HIT
WoonXX Woonasquatucket River No No Yes N/A No Yes HIT
Woon40 Woonasquatucket River No No Yes N/A Attach F Yes HIT

Ongoing

Future Investigations - Prioritized
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City of Providence - 2022/2023 IDDE Outfall Prioiritization

Date: 3/2/2023 (2) 

Complaint 

Citizen, 

RIDEM, 

Internal

Dry 

Weather 

Flow 

(5)    

Outfalls in 

EPA-

approved 

TMDLs

(6)          

Discharge to 

impaired 

waters

(4)      

Outfalls in 

2017 CD 

Attachment F

Presence 

of at least 

one SVF (1) Follow up  Comments 2022

Outfall ID Receiving Water Yes or No Yes or No
Chlorine (> 

0.02 mg/L)

Ammonia (≥ 

0.5 mg/L)

Surfactants (≥ 

0.25 mg/L)
Bacteria* Yes or No Yes or No Yes or No Yes or No

Priority 

Ranking

IDDE 

Investigation 

Schedule

IDDE 

Start 

Date

Field 

Work
CCTV

Dye 

Testing
IDDE Status

Sampling 

Required

IDDE 

Outfalls

(3)                                              

Sampling Results - Exceedances
IDDE Investigation 

Completed

Mash07 Mashapaug Pond No No Yes N/A No Yes HIT

Mosh02 Moshassuck River No No Yes N/A No Yes HIT

Mosh04 Moshassuck River No Yes Yes N/A No Yes HIT
Observed heavy flow during catchment 

delineation project 2022

Mosh09 Moshassuck River No No Yes N/A No Yes HIT
Could not locate outfall or upstream structures. 

No inspection was completed

Mosh10 Moshassuck River No No Yes N/A No Yes HIT
Could not confirm existence of upstream 

structures
Mosh12 Moshassuck River No No Yes N/A No Yes HIT
Mosh14 Moshassuck River No No Yes N/A No Yes HIT Outfall not seen
Mosh15 Moshassuck River No No Yes N/A No Yes HIT Outfall and upstream structures not found
Mosh16 Moshassuck River No No Yes N/A No Yes HIT
RWP-A Pleasure Lake No No Yes N/A No Yes HIT
RWP-B Pleasure Lake No No Yes N/A No Yes HIT Comingled with RWP-C. Twin outfall
RWP-C Pleasure Lake No No Yes N/A No Yes HIT Comingled with RWP-B. Twin outfall
RWP-D Pleasure Lake No No Yes N/A No Yes HIT
RWP-E Pleasure Lake No No Yes N/A No Yes HIT
RWP-F Pleasure Lake No No Yes N/A No Yes HIT
RWP-G Edgewood Lake No No Yes N/A No Yes HIT
RWP-I Edgewood Lake No No Yes N/A No Yes HIT
RWP-J Edgewood Lake No No Yes N/A No Yes HIT
RWP-K Edgewood Lake No No Yes N/A No Yes HIT
RWP-L Cunliff's Pond No No Yes N/A No Yes HIT
RWP-M Roosevelt Lake No No Yes N/A No Yes HIT
RWP-N Roosevelt Lake No No Yes N/A No Yes HIT
RWP-O Roosevelt Lake No No Yes N/A No Yes HIT
RWP-P Roosevelt Lake No No Yes N/A No Yes HIT
RWP-R Willow Lake No No Yes N/A No Yes HIT
RWP-S Willow Lake No No Yes N/A No Yes HIT
RWP-T Willow Lake No No Yes N/A No Yes HIT
RWP-V Polo Lake No No Yes N/A No Yes HIT
RWP-W Polo Lake No No Yes N/A No Yes HIT
West01 West River No No Yes N/A No Yes HIT
West02 West River No No Yes N/A No Yes HIT
West03 West River No No Yes N/A No Yes HIT
West04 West River No No Yes N/A No Yes HIT
West05 West River No No Yes N/A No Yes HIT
West06 West River No No Yes N/A No Yes HIT
West07 West River No No Yes N/A No Yes HIT
West08 West River No No Yes N/A No Yes HIT

West09 West River No No Yes N/A No Yes HIT
Possible interconnection with North Providence 

and Pawtucket
West10 West River No No Yes N/A No Yes HIT
West11 West River No No Yes N/A No Yes HIT
Woon01 Woonasquatucket River No No Yes N/A No Yes HIT
Woon03 Woonasquatucket River No No Yes N/A No Yes HIT
Woon41 Woonasquatucket River No No Yes N/A No Yes HIT
Woon42 Woonasquatucket River No No Yes N/A No Yes HIT
Woon43 Woonasquatucket River No No Yes N/A No Yes HIT
Woon45 Woonasquatucket River No No Yes N/A No Yes HIT
Woon46 Woonasquatucket River No No Yes N/A No Yes HIT
Woon47 Woonasquatucket River No No Yes N/A No Yes HIT
Woon48 Woonasquatucket River No No Yes N/A No Yes HIT
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City of Providence - 2022/2023 IDDE Outfall Prioiritization

Date: 3/2/2023 (2) 

Complaint 

Citizen, 

RIDEM, 

Internal

Dry 

Weather 

Flow 

(5)    

Outfalls in 

EPA-

approved 

TMDLs

(6)          

Discharge to 

impaired 

waters

(4)      

Outfalls in 

2017 CD 

Attachment F

Presence 

of at least 

one SVF (1) Follow up  Comments 2022

Outfall ID Receiving Water Yes or No Yes or No
Chlorine (> 

0.02 mg/L)

Ammonia (≥ 

0.5 mg/L)

Surfactants (≥ 

0.25 mg/L)
Bacteria* Yes or No Yes or No Yes or No Yes or No

Priority 

Ranking

IDDE 

Investigation 

Schedule

IDDE 

Start 

Date

Field 

Work
CCTV

Dye 

Testing
IDDE Status

Sampling 

Required

IDDE 

Outfalls

(3)                                              

Sampling Results - Exceedances
IDDE Investigation 

Completed

112 No Yes X No No No Yes HST
Comingled with Mosh17. Possible 

interconnection with State US-1

302 No Yes X No No No Yes HST Investigate ownership prior to IDDE investigation

PVP01 Pleasant Valley Parkway No Yes X No No No Yes HST

PVP17 Pleasant Valley Parkway No Yes X No No No Yes HST
Could not confirm existence of upstream 

structures

Narr10 Narragansett Bay No No No Yes No Yes HST
Narr11 Narragansett Bay No No No Yes No Yes HST
Narr12 Narragansett Bay No No No Yes No Yes HST
Narr14 Narragansett Bay No No No Yes No Yes HST Twin outfall
Narr15 Narragansett Bay No No No Yes No Yes HST
Narr16 Narragansett Bay No No No Yes No Yes HST
Narr17 Narragansett Bay No No No Yes No Yes HST
Narr18 Narragansett Bay No No No Yes No Yes HST
Prov01 Providence River No No No Yes No Yes HST
Prov02 Providence River No No No Yes No Yes HST
Prov03 Providence River No No No Yes No Yes HST
Prov04 Providence River No No No Yes No Yes HST
Prov05 Providence River No No No Yes No Yes HST
Prov06 Providence River No No No Yes No Yes HST
Prov07 Providence River No No No Yes No Yes HST
Prov08 Providence River No No No Yes No Yes HST
Prov09 Providence River No No No Yes No Yes HST
Prov10 Providence River No No No Yes No Yes HST Twin outfall
Prov11 Providence River No No No Yes No Yes HST
Prov12 Providence River No No No Yes No Yes HST
Prov13 Providence River No No No Yes No Yes HST
Prov14 Providence River No No No Yes No Yes HST
Prov15 Providence River No No No Yes No Yes HST
Prov16 Providence River No No No Yes No Yes HST
Prov17 Providence River No No No Yes No Yes HST
Prov18 Providence River No No No Yes No Yes HST

Prov19 Providence River No No No Yes No Yes HST

Prov20 Providence River No No No Yes No Yes HST

Prov21 Providence River No No No Yes No Yes HST
Prov22 Providence River No No No Yes No Yes HST
Prov23 Providence River No No No Yes No Yes HST
Prov24 Providence River No No No Yes No Yes HST
ProvXX Providence River No No No Yes No Yes HST
Seek02 Seekonk River No No No Yes No Yes HST
Seek06 Seekonk River No No No Yes No Yes HST
Seek09 Seekonk River No No No Yes No Yes HST
Seek10 Seekonk River No No No Yes No Yes HST
Seek11 Seekonk River No No No Yes No Yes HST
Seek12 Seekonk River No No No Yes No Yes HST
Seek14 Seekonk River No No No Yes No Yes HST
Seek15 Seekonk River No No No Yes No Yes HST
Seek16 Seekonk River No No No Yes No Yes HST
Seek17 Seekonk River No No No Yes No Yes HST
Seek18 Seekonk River No No No Yes No Yes HST
Seek19 Seekonk River No No No Yes No Yes HST

But01 Butler Stream No No No No No Yes HST
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City of Providence - 2022/2023 IDDE Outfall Prioiritization

Date: 3/2/2023 (2) 

Complaint 

Citizen, 

RIDEM, 

Internal

Dry 

Weather 

Flow 

(5)    

Outfalls in 

EPA-

approved 

TMDLs

(6)          

Discharge to 

impaired 

waters

(4)      

Outfalls in 

2017 CD 

Attachment F

Presence 

of at least 

one SVF (1) Follow up  Comments 2022

Outfall ID Receiving Water Yes or No Yes or No
Chlorine (> 

0.02 mg/L)

Ammonia (≥ 

0.5 mg/L)

Surfactants (≥ 

0.25 mg/L)
Bacteria* Yes or No Yes or No Yes or No Yes or No

Priority 

Ranking

IDDE 

Investigation 

Schedule

IDDE 

Start 

Date

Field 

Work
CCTV

Dye 

Testing
IDDE Status

Sampling 

Required

IDDE 

Outfalls

(3)                                              

Sampling Results - Exceedances
IDDE Investigation 

Completed

But02 Butler Stream No No No No No Yes HST
PVP02 Pleasant Valley Parkway No No No No No Yes HST
PVP03 Pleasant Valley Parkway No No No No No Yes HST
PVP05 Pleasant Valley Parkway No No No No No Yes HST
PVP06 Pleasant Valley Parkway No No No No No Yes HST
PVP07 Pleasant Valley Parkway No No No No No Yes HST
PVP08 Pleasant Valley Parkway No No No No No Yes HST
PVP09 Pleasant Valley Parkway No No No No No Yes HST
PVP10 Pleasant Valley Parkway No No No No No Yes HST
PVP11 Pleasant Valley Parkway No No No No No Yes HST
PVP12 Pleasant Valley Parkway No No No No No Yes HST
PVP13 Pleasant Valley Parkway No No No No No Yes HST
PVP14 Pleasant Valley Parkway No No No No No Yes HST
PVP15 Pleasant Valley Parkway No No No No No Yes HST
PVP16 Pleasant Valley Parkway No No No No No Yes HST
PVP19 Pleasant Valley Parkway No No No No No Yes HST Could not confirm upstream structures

PVP20 Pleasant Valley Parkway No No No No No Yes HST
Likely interconnection with Roger Williams 

Medical Center

PVP21 Pleasant Valley Parkway No No No No No Yes HST
Likely interconnection with Roger Williams 

Medical Center
PVP22 Pleasant Valley Parkway No No No No No Yes HST
PVP23 Pleasant Valley Parkway No No No No No Yes HST
PVP24 Pleasant Valley Parkway No No No No No Yes HST Likely interconnection with PC
PVP25 Pleasant Valley Parkway No No No No No Yes HST
PVP26 Pleasant Valley Parkway No No No No No Yes HST
PVP27 Pleasant Valley Parkway No No No No No Yes HST
PVP29 Pleasant Valley Parkway No No No No No Yes HST
PVP30 Pleasant Valley Parkway No No No No No Yes HST
PVP31 Pleasant Valley Parkway No No No No No Yes HST
PVP32 Pleasant Valley Parkway No No No No No Yes HST
PVP33 Pleasant Valley Parkway No No No No No Yes HST
PVP34 Pleasant Valley Parkway No No No No No Yes HST
PVP35 Pleasant Valley Parkway No No No No No Yes HST
PVP36 Pleasant Valley Parkway No No No No No Yes HST
PVP37 Pleasant Valley Parkway No No No No No Yes HST
PVP38 Pleasant Valley Parkway No No No No No Yes HST

Priority Ranking (1) Ranked as a HIT in the IDDE Plan 

(2) Complaint or priority by City or RIDEM

(3) Exceedances from dry weather sampling results - ranked by number of parameters exceeded

(4) Listed in Appendix F of the Consent Decree

(5) Discharges to a TMDL
(6) Discharges to Impaired Waters

* Bacteria exceedances are determined by levels of E. coli, enterococcus, fecal coliform, coliphage, and are dependent on the type of waterbody the outfall discharges too 
E. Coli ≥ 235 cfu/100 mL
Entero > 61 cfu/100 mL in Class AA, A, B, B1, B(a), or B1(a) waters

> 104 cfu/100 mL in Class SA, SA(b), SB, SB1, SB(a), or SB1(a) waters
Fecal > 400 most probably number/100 mL
Coliphage ≥ 50 pfu/100 mL
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b. High Range Comparator (fig. 5):
Place the ampoule between the color
standards until the best color match is
found.

Seawater Test Procedure 
1. Using the syringe, add 1.0 mL of A-1501 Stabilizer Solution to

the sample cup.

2. Fill the sample cup to the 25 mL mark with the seawater sam-
ple to be tested (fig 1).

3. Perform the Test Procedure above, beginning with Step 3.

Test Method
The Ammonia CHEMets®1 test kit employs direct nesslerization.2,3

In a strongly alkaline solution, ammonia reacts with Nessler

Reagent (K2HgI4) to produce a yellow-colored complex in direct

proportion to the ammonia concentration.

This method is applicable to drinking water, clean surface water,

good quality nitrified wastewater effluent and seawater.  Other types

of samples may require a preliminary distillation step. Ketones,

alcohols, and aldehydes may cause off-color test results. Glycine

and hydrazine will cause high test results. Aromatic and aliphatic

amines, iron, sulfide, calcium and magnesium may cause turbidity.
1. CHEMets is a registered trademark of CHEMetrics, Inc. U.S. Patent No. 3,634,038
2. APHA Standard Methods, 18th ed., method 4500-NH3 C (1992)
3. ASTM D 1426 - 08, Ammonia Nitrogen in Water, Test Method A

Visit www.chemetrics.com to view product demonstration videos.

Always follow the test procedure above to perform a test.

Figure 5

4295 Catlett Road, Midland, VA 22728 U.S.A.

Phone: (800) 356-3072; Fax: (540) 788-4856

E-Mail: orders@chemetrics.com

Aug. 12, Rev. 12

Ammonia CHEMets® Kit
K-1510/R-1501: 0 - 1 & 1 - 10 ppm N

Safety Information
Read MSDS (available at www.chemetrics.com)
before performing this test procedure. Wear
safety glasses and protective gloves.

Non-Seawater Test Procedure 
1. Fill the sample cup to the 25 mL mark with

the sample to be tested (fig 1).

2. Add 2 drops of A-1500 Stabilizer Solution
(fig 2).  Stir to mix the contents of the cup.

3. Place the CHEMet ampoule, tip first, into
the sample cup. Snap the tip. The
ampoule will fill leaving a bubble for mixing
(fig 3).

4. To mix the ampoule, invert it several times,
allowing the bubble to travel from end to
end.

5. Dry the ampoule and wait 1 minute for
color development.

6. Obtain a test result using the appropriate
comparator.

a. Low Range Comparator (fig. 4):
Place the ampoule, flat end first, into the
comparator. Hold the comparator up
toward a source of light and view from
the bottom. Rotate the comparator until
the best color match is found.

Figure 3

Figure 1

Figure 2

Figure 4



 Simplicity in Water Analysis 
 

 

Cover Page for Safety Data Sheet 
 
 

Thank you for choosing CHEMetrics, Inc.  We appreciate your business.  In order to best serve your 
needs for accurate and complete Safety Data, we offer the following information as supplemental to 
the attached SDS. 
 

SDS No.:  R1501 
 

Version No.:  2.4 
 

Product Name:  Ammonia CHEMets® & VACUettes® Refills and Ammonia Vacu-vials® Ampoules 
 

Part Nos.:  R-1501, R-1501A, R-1501B, R-1501C, R-1501D, K-1503 Ampoules, K-1523 Ampoules 
 

Product Descriptions:   

CHEMets Refills:   Sealed glass ampoules, 7 mm OD, for visual colorimetric water analysis.  Each 
CHEMet™ ampoule contains approximately 0.5 mL of liquid reagent sealed under vacuum.  Refills 
contain 30 ampoules, test kits contain 1 refill.   

VACUettes Refills:  Sealed glass ampoules, 7 mm OD, with small glass capillary attached, for visual 
colorimetric water analysis.  Each VACUette™ ampoule contains approximately 0.5 mL of liquid 
reagent sealed under vacuum.  Refills contain 30 ampoules, test kits contain 1 refill.   

Vacu-vials Ampoules:  Sealed glass ampoules, 13 mm OD, for instrumental colorimetric water 
analysis.  Each K-1503 Vacu-vial™ ampoule contains approximately 2 mL of liquid reagent sealed 
under vacuum.   Each K-1523 Vacu-vial™ ampoule contains approximately 4.5 mL of liquid reagent 
sealed under vacuum.   Test kits contain 30 ampoules.   
 

Addendum to Section 14 Transport Information:   

Shipping container markings and labels for this product, as received, may vary from the contents of 
section 14 of the SDS for one or both of the following reasons: 

CHEMetrics has packaged this product as Dangerous Goods in Excepted Quantities 
according to IATA, US DOT, and IMDG regulations.   

CHEMetrics has packaged this product as part of a test kit or reagent set composed of 
various chemical reagents and elected to ship as UN 3316 Chemical Kit, Hazard Class 9, 
Packing Group II or III.  

In case of reshipment, it is the responsibility of the shipper to determine appropriate labels and 
markings in accordance with applicable transportation regulations. 
 

Additional Information:   
“Print Date” = Revision Date (expressed as DD/MM/YYYY) 

Test kits and reagents sets may contain additional chemical reagents.  See separate 
SDS(s). 

CHEMets®, VACUettes®, Vacu-vials®, and Titrets® are registered trademarks of CHEMetrics Inc.

 
4295 Catlett Road, Midland, VA  22728  P: 800.356.3072  F: 540.788.4856  www.chemetrics.com 



CHEMetrics, Inc. Chemwatch Hazard Alert Code: 4

Ammonia CHEMets & VACUettes Refills and Ammonia Vacu-vials Ampoules

Chemwatch: 9-89020

SDS No: R1501

Version No: 2.4

Safety Data Sheet according to OSHA HazCom Standard (2012) requirements

Issue Date: 08/10/2014

Print Date: 12/03/2015

Initial Date: 10/10/2014

S.GHS.USA.EN

SECTION 1 IDENTIFICATION OF THE SUBSTANCE / MIXTURE AND OF THE COMPANY / UNDERTAKING

Product Identifier

Product name Ammonia CHEMets & VACUettes Refills and Ammonia Vacu-vials Ampoules

Synonyms Part Nos.: R-1501, R-1501A, R-1501B, R-1501C, R-1501D, K-1503 Ampoules, K-1523 Ampoules

Proper shipping name Corrosive liquids, n.o.s. (contains sodium hydroxide and mercuric iodide)

Chemical formula Not Applicable

Other means of

identification
Not Available

CAS number Not Applicable

Relevant identified uses of the substance or mixture and uses advised against

Relevant identified uses Component of water analysis test kits K-1503, K-1510, K-1510A, K-1510B, K-1510C, K-1510D, K-1523

Details of the manufacturer/importer

Registered company name CHEMetrics, Inc.

Address 4295 Catlett Road, Midland, VA. 22728 United States

Telephone 1-540-788-9026

Fax 1-540-788-4856

Website www.chemetrics.com

Email technical@chemetrics.com

Emergency telephone number

Association / Organisation ChemTel Inc.

Emergency telephone

numbers
1-800-255-3924

Other emergency telephone

numbers
+01-813-248-0585

SECTION 2 HAZARDS IDENTIFICATION

Classification of the substance or mixture

GHS Classification

Metal Corrosion Category 1, Acute Toxicity (Oral) Category 2, Acute Toxicity (Dermal) Category 1, Acute Toxicity (Inhalation) Category 1, Skin

Corrosion/Irritation Category 1A, Serious Eye Damage Category 1, Respiratory Sensitizer Category 1, Skin Sensitizer Category 1, STOT - SE (Resp. Irr.)

Category 3, STOT - RE Category 2, Chronic Aquatic Hazard Category 3

Label elements

GHS label elements

SIGNAL WORD DANGER

Hazard statement(s)

H290 May be corrosive to metals

H300 Fatal if swallowed

H310 Fatal in contact with skin

H330 Fatal if inhaled

H314 Causes severe skin burns and eye damage

Continued...



H318 Causes serious eye damage

H334 May cause allergy or asthma symptoms or breathing difficulties if inhaled

H317 May cause an allergic skin reaction

H335 May cause respiratory irritation

H373 May cause damage to organs through prolonged or repeated exposure

H412 Harmful to aquatic life with long lasting effects

Precautionary statement(s) Prevention

P101 If medical advice is needed, have product container or label at hand.

P102 Keep out of reach of children.

P103 Read label before use.

P260 Do not breathe dust/fume/gas/mist/vapours/spray.

P262 Do not get in eyes, on skin, or on clothing.

P270 Do not eat, drink or smoke when using this product.

P271 Use only outdoors or in a well-ventilated area.

P280 Wear protective gloves/protective clothing/eye protection/face protection.

Precautionary statement(s) Response

P301+P310 IF SWALLOWED: Immediately call a POISON CENTER/doctor/physician/first aider

P301+P330+P331 IF SWALLOWED: Rinse mouth. Do NOT induce vomiting.

P303+P361+P353 IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with water/shower.

P304+P340 IF INHALED: Remove person to fresh air and keep comfortable for breathing.

P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing.

Precautionary statement(s) Storage

P403+P233 Store in a well-ventilated place. Keep container tightly closed.

P405 Store locked up.

Precautionary statement(s) Disposal

P501 Dispose of contents/container to authorised chemical landfill or if organic to high temperature incineration

SECTION 3 COMPOSITION / INFORMATION ON INGREDIENTS

Substances

See section below for composition of Mixtures

Mixtures

CAS No %[weight] Name

7732-18-5 92-96

1310-73-2 1-3

1303-96-4 1-2

7774-29-0 1-2

7681-11-0 1

SECTION 4 FIRST AID MEASURES

Description of first aid measures

Eye Contact

If this product comes in contact with the eyes: 

Immediately hold eyelids apart and flush the eye continuously with running water. 

Ensure complete irrigation of the eye by keeping eyelids apart and away from eye and moving the eyelids by occasionally lifting the upper and lower lids. 

Continue flushing until advised to stop by the Poisons Information Centre or a doctor, or for at least 15 minutes. 

Transport to hospital or doctor without delay. 

Removal of contact lenses after an eye injury should only be undertaken by skilled personnel. 

Skin Contact

If skin or hair contact occurs:

Immediately flush body and clothes with large amounts of water, using safety shower if available. 

Quickly remove all contaminated clothing, including footwear. 

Wash skin and hair with running water. Continue flushing with water until advised to stop by the Poisons Information Centre. 

Transport to hospital, or doctor. 

Inhalation

If fumes or combustion products are inhaled remove from contaminated area. 

Lay patient down. Keep warm and rested. 

Prostheses such as false teeth, which may block airway, should be removed, where possible, prior to initiating first aid procedures. 

Apply artificial respiration if not breathing, preferably with a demand valve resuscitator, bag-valve mask device, or pocket mask as trained. Perform CPR if

necessary. 

Transport to hospital, or doctor, without delay. 

Inhalation of vapours or aerosols (mists, fumes) may cause lung oedema. 

Corrosive substances may cause lung damage (e.g. lung oedema, fluid in the lungs). 

water

sodium hydroxide

sodium borate, decahydrate

mercuric iodide

potassium iodide

Version No: 2.4 Page 2 of 9
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As this reaction may be delayed up to 24 hours after exposure, affected individuals need complete rest (preferably in semi-recumbent posture) and must be

kept under medical observation even if no symptoms are (yet) manifested. 

Before any such manifestation, the administration of a spray containing a dexamethasone derivative or beclomethasone derivative may be considered. 

This must definitely be left to a doctor or person authorised by him/her.

(ICSC13719)

Ingestion

For advice, contact a Poisons Information Centre or a doctor at once. 

Urgent hospital treatment is likely to be needed. 

If swallowed do NOT induce vomiting. 

If vomiting occurs, lean patient forward or place on left side (head-down position, if possible) to maintain open airway and prevent aspiration. 

Observe the patient carefully. 

Never give liquid to a person showing signs of being sleepy or with reduced awareness; i.e. becoming unconscious. 

Give water to rinse out mouth, then provide liquid slowly and as much as casualty can comfortably drink. 

Transport to hospital or doctor without delay. 

Indication of any immediate medical attention and special treatment needed

Treat symptomatically.

for corrosives:

--------------------------------------------------------------

BASIC TREATMENT

--------------------------------------------------------------

Establish a patent airway with suction where necessary. 

Watch for signs of respiratory insufficiency and assist ventilation as necessary. 

Administer oxygen by non-rebreather mask at 10 to 15 l/min. 

Monitor and treat, where necessary, for pulmonary oedema . 

Monitor and treat, where necessary, for shock. 

Anticipate seizures. 

Where eyes have been exposed, flush immediately with water and continue to irrigate with normal saline during transport to hospital. 

DO NOT use emetics. Where ingestion is suspected rinse mouth and give up to 200 ml water (5 ml/kg recommended) for dilution where patient is able to swallow, has a strong gag reflex and

does not drool. 

Skin burns should be covered with dry, sterile bandages, following decontamination. 

DO NOT attempt neutralisation as exothermic reaction may occur. 

--------------------------------------------------------------

ADVANCED TREATMENT

--------------------------------------------------------------

Consider orotracheal or nasotracheal intubation for airway control in unconscious patient or where respiratory arrest has occurred. 

Positive-pressure ventilation using a bag-valve mask might be of use. 

Monitor and treat, where necessary, for arrhythmias. 

Start an IV D5W TKO. If signs of hypovolaemia are present use lactated Ringers solution. Fluid overload might create complications. 

Drug therapy should be considered for pulmonary oedema. 

Hypotension with signs of hypovolaemia requires the cautious administration of fluids. Fluid overload might create complications. 

Treat seizures with diazepam. 

Proparacaine hydrochloride should be used to assist eye irrigation. 

--------------------------------------------------------------

EMERGENCY DEPARTMENT

--------------------------------------------------------------

Laboratory analysis of complete blood count, serum electrolytes, BUN, creatinine, glucose, urinalysis, baseline for serum aminotransferases (ALT and AST), calcium, phosphorus and

magnesium, may assist in establishing a treatment regime. 

Positive end-expiratory pressure (PEEP)-assisted ventilation may be required for acute parenchymal injury or adult respiratory distress syndrome. 

Consider endoscopy to evaluate oral injury. 

Consult a toxicologist as necessary. 

BRONSTEIN, A.C. and CURRANCE, P.L. EMERGENCY CARE FOR HAZARDOUS MATERIALS EXPOSURE: 2nd Ed. 1994

SECTION 5 FIREFIGHTING MEASURES

Extinguishing media

Water spray or fog. 

Foam. 

Dry chemical powder. 

BCF (where regulations permit). 

Carbon dioxide. 

Special hazards arising from the substrate or mixture

Fire Incompatibility None known.

Advice for firefighters

Fire Fighting

Alert Fire Brigade and tell them location and nature of hazard. 

Wear full body protective clothing with breathing apparatus. 

Prevent, by any means available, spillage from entering drains or water course. 

Use fire fighting procedures suitable for surrounding area. 

Do not approach containers suspected to be hot. 

Fire/Explosion Hazard
Non combustible. 

Not considered a significant fire risk, however containers may burn. 

SECTION 6 ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures

Minor Spills

Drains for storage or use areas should have retention basins for pH adjustments and dilution of spills before discharge or disposal of material. 

Check regularly for spills and leaks. 

Clean up all spills immediately. 

Avoid breathing vapours and contact with skin and eyes. 

Version No: 2.4 Page 3 of 9
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To: William Bombard, PE 

City Engineer 

City of Providence DPW 

Date: 

 

March 13, 2018 

 

  Project #: 72923.00  

 

From: Jamie Pisano, PE,  

Eric Monkiewicz, PE, 

Jill Baumbach, EIT  

Re: Providence Weir Modifications 

 

The City of Providence (City) has contracted Vanasse Hangen Brustlin (VHB) to investigate potential modifications to a 

weir box located along Route 10 in Providence, RI. The City has reported high phosphorus levels in the Roger Williams 

Park Ponds, which is the primary discharge point of the weir box.  VHB was tasked to investigate potential solutions to 

reduce the amount of stormwater with high phosphorus levels that discharges to the Roger Williams Park Ponds.  This 

memorandum: 

• Summarizes Rhode Island DEM’s TMDL and Water Quality Documents 

• Summarizes the watersheds within the area of interest  

• Outlines the sources of the historic drainage plans 

• Outlines the purpose of the weir box  

• Summarizes the findings from field observations 

• Outlines potential best management practices (BMPs) to help reduce phosphorus 

• Summarizes the HydroCAD model 

• Outlines the preferred weir box modification 

 

Rhode Island DEM’s TMDL and Water Quality Documents  

VHB researched the Rhode Island Department of Environment Management’s (DEM) Total Maximum Daily Load 

(TMDL) and Water Quality documents for the Pawtuxet River Basin.  The basin has two TMDL documents for ponds 

located inside the Pawtuxet River Watershed.  Mashapaug Pond is impaired for phosphorus, low dissolved oxygen, 

excessive algal growth/chlorophyll a, pathogens, and PCBs.  A series of nine (9) eutrophic ponds, including the Roger 

Williams Park Ponds, are impaired for phosphorus.  Both TMDL documents were approved in September 2007.  VHB 

also reviewed and confirmed that the Pawtuxet River does not have a TMDL.  

 

Watersheds 

VHB delineated the watersheds to Mashapaug Brook, the weir box via Mashapaug Pond, the weir box via Route 10, 

Roger Williams Park Ponds, Interstate 95 and Route 10, and a secondary weir structure located along Interstate 95 in 

the City of Cranston using a combination of LIDAR data, drainage plans, StreamStats, site visits, and previous 

watershed reports that were provided by the City.  Figure 1 provides a Watershed Map of the project area.  VHB 

analyzed each watershed using USGS Soil Data, RIGIS Land Use, and aerial photography to calculate a curve number 

and time of concentration for each watershed. The delineation process for each watershed is detailed below along 

with the curve number (CN) and time of concentration (Tc).   

• Mashapaug Brook Watershed - VHB delineated the watershed to Mashapaug Brook using LIDAR data, 

municipal drainage information via google street view, and a site visit. VHB assigned a CN and Tc of 82 and 

6.7 minutes respectively. 
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• Weir Box Watershed via Mashapaug Pond - This watershed was provided to VHB by the City via the Roger 

Williams Park Ponds Water Quality Management Plan dated June 2013 by Horsley Witten Group.  VHB 

checked the watershed against LIDAR data and conducted a site visit to verify the boundary.  Several minor 

modifications were made based on the site visit.  VHB also modified the watershed to remove Mashapaug 

Brook and its watershed. VHB assigned a CN and Tc of 82 and 76.3 minutes respectively.  

• Weir Box Watershed via Route 10 – VHB utilized Rhode Island Department of Transportation (RIDOT) record 

plans and engineering judgment to assume that all stormwater on Route 10 south of the Mashapaug Pond 

Watershed to the weir box was directed into a closed drainage system to the weir box. VHB assigned a CN 

and Tc of 98 and 7.3 minutes respectively. 

• Roger Williams Park Ponds Watershed - The watershed to Roger Williams Park Ponds was provided to VHB by 

the City via the Roger Williams Park Ponds Water Quality Management Plan dated June 2013 by Horsley 

Witten Group.  VHB checked the watershed against LIDAR data and made no alterations. VHB assigned a CN 

and Tc of 71 and 23.3 minutes respectively. 

• Interstate 95 and Route 10 Watersheds - VHB utilized RIDOT record plans and engineering judgment to 

assume that all stormwater on Route 10 south of the weir box and Interstate 95, aside from the ramps within 

the cloverleaf intersection, was directed into a closed drainage system on Interstate 95.  The watershed on 

Interstate 95 was split in conjunction with trunkline diameter increases. VHB assigned a CN and Tc of 98 and 

6.0 minutes respectively. 

• Secondary Weir along Interstate 95 Watershed-  The watershed to this secondary weir was primarily 

delineated using StreamStats.  VHB then checked the watershed against LIDAR data to verify the delineation 

and made slight adjustments. VHB assigned a CN and Tc of 80 and 40.8 minutes respectively. 

 

Historic Drainage Plans & Information 

VHB requested and received RIDOT highway plans for Interstate 95, Route 10, Route 1, and Route 12 within the 

Providence and Cranston city limits.   A combination of plansets were used to determine the weir box properties and 

the associated drainage systems within the watersheds. The following list details the plansets used to better define the 

hydrologic model.  

• 1963; Interstate Route 95 Pawtuxet River to Park Ave in Cranston, RI:  

• 1964; Huntington Expressway Reservoir Ave to Magnolia Street in Providence & Cranston, RI:  

• 1978; Interstate Route 95 Milford Street to Nelco Bridge in Cranston & Providence, RI:  

• 2002; 1R Improvements to R.I. Route 10 in Cranston, RI:  

 

Existing Design of the Weir Box 

According to the drainage plans and details referenced above, the weir box has two chambers at various invert 

elevations, each accepting stormwater runoff.  The lower of the two chambers accepts stormwater from Route 10, a 

RIDOT owned road, via a 36-inch pipe. The stormwater passes through the weir box and leaves via a 72-inch pipe 

which eventually outfalls to a drainage ditch and discharged into the Pawtuxet River.  The higher of the two chambers 

accepts stormwater runoff via Mashapaug Brook.  The brook flows through a 5 foot wide by 6 foot high opening into 

the weir box, out a 36-in pipe and eventually discharges into Roger Williams Park Ponds.  In large storm events where 
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the 36-in pipe does not provide enough capacity, stormwater from the brook stages up within the weir box, overtops 

a linear concrete weir and flows into the lower chamber where it discharges into the Pawtuxet River.   

  

Field Observations 

VHB conducted a site visit on January 16, 2018 to verify the weir box dimensions, confirm the watershed boundary to 

the weir box, and assess possible BMPs within the watershed to help reduce phosphorus in the stormwater.  VHB 

concluded that the weir box was built according to the 1964 design plans, that the structure was in good condition, 

and that the weir appears to be functioning as initially designed.  The watershed discharging to Mashapaug Brook was 

verified by field observations locating local high and low points.  VHB determined that a few minor modifications to 

the boundary were required.  During the field observations, VHB also noted several existing BMPs and potential 

locations for future BMPs which are described below.  

 

Potential BMPs within the Mashapaug Brook Watershed 

VHB conceptualized several BMP options that could help reduce the phosphorus levels within the watershed before 

the stormwater would reach the weir box.  Figure 2 shows the locations of these BMP options.     

• Wet Pond - a wet pond could be located upstream of the weir box, in the abandoned private lot and wooded 

area directly adjacent to the weir box structure. A wet pond maintains a permanent pool which provides a 

greater opportunity for solids, which phosphorus binds to, to settle out and a longer time for dissolved 

phosphorus to be acted upon in a biological/chemical manner.  In general, wet ponds have about a 50% Total 

Phosphorus reduction when sized correctly.  

• Pavement Diet - VHB identified an area along Niantic Avenue and the roads within the vicinity which were 

excessively wide, but did not allow parking.  Reducing the pavement in this area would reduce stormwater 

runoff, increase infiltration, and promote green stormwater practices.  

• Reduction or Elimination of Fertilizer on Athletic Fields - VHB noted several athletic fields within the watershed 

that likely use a fertilizer that contains phosphorus.  Changing the field maintenance protocol to utilize a slow 

release fertilizer or converting the grass fields to turf fields would reduce the amount of phosphorus in 

stormwater runoff.  

 

HydroCAD Model 

VHB conducted a hydrologic and hydraulic analysis to evaluate the functionality of the existing weir box and potential 

modifications to the structure. For the analysis, VHB used HydroCAD (Version 10) modeling software developed by 

HydroCAD Software Solutions.  The HydroCAD model uses the SCS Unit Hydrograph method, SCS Curve Number 

method of abstraction, and Time of Concentration calculations in accordance with TR-55 to develop runoff 

hydrographs. For hydraulic routing, the model includes a dynamic-storage-indication method used for pond and 

reach routing which allows for tailwater conditions to occur within the system.  

VHB evaluated six (6) storm events of varying intensity to quantify the performance improvements of the proposed 

projects, ranging from a 0.5-inch event, to a 7.7-inch event (100-year storm).  All storm event rainfall depths are from 

NOAA Atlas 14. Table 1 provides a summary of the storm events modeled. 
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Table 1: Design Storm Events 

Storm Event 24-hour rainfall 

depth (in) 

Source Rainfall Distribution 

Source 

0.5-inch 24-hour storm 0.50 N/A Atlas 14 1-year 

1.0-inch 1-hour storm 1.00 N/A Atlas 14 1-year 

2-year 24-hour storm 3.38 Atlas 14 Atlas 14 2-year 

10-year 24-hour storm 5.05 Atlas 14 Atlas 14 10-year 

25-year 24-hour storm 6.10 Atlas 14 Atlas 14 25-year 

100-year 24-hour storm 7.70 Atlas 14 Atlas 14 100-year 

  

The existing conditions model for the 0.5-in and 1.0-in storm events indicates that the Mashapaug Brook stormwater 

does not overtop the weir, and completely discharges out the 36-inch pipe to the Roger Williams Park Ponds.  In the 

larger storm events, stormwater overtops the weir and discharges out the 72-inch pipe to the Pawtuxet River in 

addition to the Roger Williams Park Ponds.  Results from the existing model can be viewed in the tables below; Table 2 

represents the maximum flow in the weir box structure outlets to Pawtuxet River and the Roger Williams Park Ponds 

and Table 3 represents the model’s maximum outflow to the Pawtuxet and Roger Williams Park Ponds discharge 

points. 

 

Table 2: Existing Outflows from the Weir Box Only Associated with the Mashapaug Pond Watershed 

Storm Event Weir Box existing outflow 

to Pawtuxet River (cfs) 

Weir Box existing outflow 

to Roger Williams Park 

Pond (cfs) 

0.5-inch 24-hour storm 0 0.01 

1.0-inch 1-hour storm 0 2 

2-year 24-hour storm 26 32 

10-year 24-hour storm 81 33 

25-year 24-hour storm 116 33 

100-year 24-hour storm 163 47 
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Table 3: Existing Outflows to Discharge Points 

Storm Event Discharge to the 

Pawtuxet River (cfs) 

Discharge to Roger 

Williams Park Ponds (cfs) 

0.5-inch 24-hour storm 7 0.01 

1.0-inch 1-hour storm 21 2 

2-year 24-hour storm 185 432 

10-year 24-hour storm 331 1,045 

25-year 24-hour storm 447 1,469 

100-year 24-hour storm 594 2,157 

 

 

Weir Box Modifications 

VHB evaluated multiple options at directing the initial “first flush” of stormwater from the Roger Williams Park Ponds 

to the Pawtuxet River.  After discussing the options with the City, the preferred option is to core a 12-inch orifice hole 

into the weir wall at the same invert elevation as the primary 36-inch outlet.  Then install a steel plate to the bottom 

12-inches of the 36-inch outlet pipe to restrict flow.  Blocking the bottom of the outlet pipe will cause the stormwater 

to redirect into the orifice and discharge to the Pawtuxet River in low-flow scenarios.  In larger storm events, 

stormwater from Mashapaug Brook will continue to operate utilizing both outlet pipes replicating existing conditions.  

The proposed model results can be seen in the Tables below; Table 4 represents the maximum flow in the weir box 

structure outlets to Pawtuxet River and the Roger Williams Park Ponds and Table 5 represents the model’s maximum 

outflow to the Pawtuxet River and Roger Williams Park Ponds discharge points. 

 

Table 4: Proposed Outflows from Weir Box Only Associated with the Mashapaug Pond Watershed 

 

 

 

 

 

 

 

 

 

 

 

Storm Event Weir Box proposed outflow 

to Pawtuxet River (cfs) 

Weir Box proposed 

outflow to Rogers 

Williams Park Ponds (cfs) 

0.5-inch 24-hour storm 0.01 0 

1.0-inch 1-hour storm 2 0 

2-year 24-hour storm 39 20 

10-year 24-hour storm 94 20 

25-year 24-hour storm 129 20 

100-year 24-hour storm 179 30 
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Table 5: Proposed Outflows to Discharge Points 

Storm Event Discharge to the 

Pawtuxet River (cfs) 

Discharge to Roger 

Williams Park Ponds (cfs) 

0.5-inch 24-hour storm 7 0 

1.0-inch 1-hour storm 22 1 

2-year 24-hour storm 190 427 

10-year 24-hour storm 345 1,034 

25-year 24-hour storm 459 1,457 

100-year 24-hour storm 611 2,143 

 

SummaryThe City has reported high phosphorus levels in the Roger Williams Park Ponds.  VHB was tasked to 

investigate potential solutions to reduce the amount of stormwater with high phosphorus levels that discharges to the 

Roger Williams Park Ponds.  One of the primary discharge points to the Rogers Williams Park Ponds comes from the 

Mashapaug Pond Watershed via a weir box located along Route 10 in Providence, RI.  VHB was tasked with 

investigating potential modifications to the weir box structure.  After discussing potential options with the City, the 

preferred option is to core a 12-inch orifice hole into the weir wall at the same invert elevation as the primary 36-inch 

outlet.  Then install a steel plate to the bottom 12-inches of the 36-inch outlet pipe to restrict flow.  Blocking the 

bottom of the outlet pipe will cause the stormwater to redirect into the orifice and discharge to the Pawtuxet River in 

low-flow scenarios. Since the weir box structure is owned and operated by RIDOT, the next step is for the City and 

VHB to meet with RIDOT to discuss the feasibly of modifying their weir structure.  
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

975.000 82   (1S, 2S)

300.000 80   (5S)

15.000 98 Paved parking, HSG A  (3S)

648.000 71 RWPP  (4S)

25.441 98 rough delination of road land use (250ft wide *5000 ft length)  (6S, 7S, 8S, 9S, 10S, 

11S)

1,963.441 78 TOTAL AREA



ProvidenceWeir_Existing_upper&lower
  Printed  3/13/2018Prepared by VHB

Page 3HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

15.000 HSG A 3S

0.000 HSG B

0.000 HSG C

0.000 HSG D

1,948.441 Other 1S, 2S, 4S, 5S, 6S, 7S, 8S, 9S, 10S, 11S

1,963.441 TOTAL AREA



ProvidenceWeir_Existing_upper&lower
  Printed  3/13/2018Prepared by VHB

Page 4HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

0.000 0.000 0.000 0.000 1,275.000 1,275.000

15.000 0.000 0.000 0.000 0.000 15.000 Paved parking

0.000 0.000 0.000 0.000 648.000 648.000 RWPP

0.000 0.000 0.000 0.000 25.441 25.441 rough delination of road land use 

(250ft wide *5000 ft length)

15.000 0.000 0.000 0.000 1,948.441 1,963.441 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 2S 0.00 0.00 2,600.0 0.0500 0.013 18.0 0.0 0.0

2 3S 0.00 0.00 2,600.0 0.0100 0.013 24.0 0.0 0.0

3 4S 0.00 0.00 3,215.0 0.0500 0.012 24.0 0.0 0.0

4 5S 0.00 0.00 8,252.0 0.0130 0.013 24.0 0.0 0.0

5 1P 27.00 26.70 10.0 0.0300 0.013 36.0 0.0 0.0

6 2AP 26.07 25.25 823.0 0.0010 0.013 72.0 0.0 0.0

7 2BP 31.50 21.50 4,870.0 0.0021 0.013 36.0 0.0 0.0

8 3P 31.20 21.50 4,670.0 0.0021 0.013 36.0 0.0 0.0

9 4P 24.25 20.17 3,232.0 0.0013 0.013 84.0 0.0 0.0

10 5P 19.17 18.81 200.0 0.0018 0.013 96.0 0.0 0.0

11 6P 17.81 13.95 2,520.0 0.0015 0.013 96.0 0.0 0.0

12 7P 12.95 10.68 1,680.0 0.0014 0.013 96.0 0.0 0.0

13 8AP 30.72 30.10 200.0 0.0031 0.013 42.0 0.0 0.0

14 8BP 27.13 14.01 104.6 0.1254 0.013 54.0 0.0 0.0

15 9P 39.00 31.70 1,400.0 0.0052 0.013 48.0 0.0 0.0
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=945.000 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 1S: Mashapaug Pond 
   Flow Length=7,568'   Tc=76.3 min   CN=82   Runoff=0.28 cfs  0.130 af

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 2S: Mashapuag Brook 
   Flow Length=3,150'   Slope=0.0500 '/'   Tc=6.7 min   CN=82   Runoff=0.01 cfs  0.004 af

Runoff Area=15.000 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 3S: RIDOT Watershed
   Flow Length=2,750'   Tc=7.3 min   CN=98   Runoff=5.34 cfs  0.397 af

Runoff Area=648.000 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 4S: RWPP Watershed
   Flow Length=3,765'   Tc=23.3 min   CN=71   Runoff=0.00 cfs  0.000 af

Runoff Area=300.000 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 5S: Secondary Weir Box 
   Flow Length=8,474'   Tc=40.8 min   CN=80   Runoff=0.00 cfs  0.000 af

Runoff Area=1.559 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 6S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=0.58 cfs  0.041 af

Runoff Area=2.785 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 7S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=1.03 cfs  0.074 af

Runoff Area=2.937 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 8S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=1.09 cfs  0.078 af

Runoff Area=7.470 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 9S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=2.76 cfs  0.198 af

Runoff Area=5.160 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 10S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=1.91 cfs  0.137 af

Runoff Area=5.530 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 11S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=2.04 cfs  0.146 af

   Inflow=0.00 cfs  0.000 afReach 1R: Box Culvert
   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.43'   Max Vel=1.34 fps   Inflow=14.69 cfs  1.071 afReach 2R: ditch
n=0.030   L=1,900.0'   S=0.0025 '/'   Capacity=381.55 cfs   Outflow=7.39 cfs  1.071 af

Peak Elev=27.90'   Inflow=5.34 cfs  0.397 afPond 1P: 36" pipe
36.0"  Round Culvert  n=0.013  L=10.0'  S=0.0300 '/'   Outflow=5.34 cfs  0.397 af

Peak Elev=27.12'   Inflow=5.34 cfs  0.397 afPond 2AP: Weir A, 72" outlet
72.0"  Round Culvert  n=0.013  L=823.0'  S=0.0010 '/'   Outflow=5.34 cfs  0.397 af

Peak Elev=31.56'   Inflow=0.01 cfs  0.004 afPond 2BP: Weir A, 36" outlet
   Primary=0.01 cfs  0.004 af   Secondary=0.00 cfs  0.000 af   Outflow=0.01 cfs  0.004 af
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Peak Elev=0.00'Pond 3P: 36" pipe
36.0"  Round Culvert  n=0.013  L=4,670.0'  S=0.0021 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=25.36'   Inflow=6.92 cfs  0.512 afPond 4P: 84" pipe out
84.0"  Round Culvert  n=0.013  L=3,232.0'  S=0.0013 '/'   Outflow=6.92 cfs  0.512 af

Peak Elev=20.21'   Inflow=8.00 cfs  0.590 afPond 5P: 96" pipe out
96.0"  Round Culvert  n=0.013  L=200.0'  S=0.0018 '/'   Outflow=8.00 cfs  0.590 af

Peak Elev=19.08'   Inflow=10.75 cfs  0.788 afPond 6P: 108" pipe out
96.0"  Round Culvert  n=0.013  L=2,520.0'  S=0.0015 '/'   Outflow=10.75 cfs  0.788 af

Peak Elev=14.35'   Inflow=12.65 cfs  0.925 afPond 7P: 120" pipe out
96.0"  Round Culvert  n=0.013  L=1,680.0'  S=0.0014 '/'   Outflow=12.65 cfs  0.925 af

Peak Elev=30.72'   Inflow=0.00 cfs  0.000 afPond 8AP: Weir B, 42" outlet
   Primary=0.00 cfs  0.000 af   Secondary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.000 af

Peak Elev=27.13'   Inflow=0.00 cfs  0.000 afPond 8BP: Weir B, 54" outlet
54.0"  Round Culvert  n=0.013  L=104.6'  S=0.1254 '/'   Outflow=0.00 cfs  0.000 af

Peak Elev=39.00'  Storage=5,653 cf   Inflow=0.28 cfs  0.130 afPond 9P: Mashapaug Pond
   Primary=0.00 cfs  0.000 af   Secondary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afLink 1L: Fenners Pond
   Primary=0.00 cfs  0.000 af

   Inflow=7.39 cfs  1.071 afLink 2L: Pawtuxet River
   Primary=7.39 cfs  1.071 af

   Inflow=0.01 cfs  0.004 afLink 3L: Roger Williams Park Ponds
   Primary=0.01 cfs  0.004 af

Total Runoff Area = 1,963.441 ac   Runoff Volume = 1.205 af   Average Runoff Depth = 0.01"
97.94% Pervious = 1,923.000 ac     2.06% Impervious = 40.441 ac
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Summary for Subcatchment 1S: Mashapaug Pond Watershed

Runoff = 0.28 cfs @ 21.26 hrs,  Volume= 0.130 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 945.000 82

945.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

76.3 7,568 1.65 Direct Entry, 

Subcatchment 1S: Mashapaug Pond Watershed

Runoff

Hydrograph

Time  (hours)
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Flow Length=7,568'

Tc=76.3 min

CN=82

0.28 cfs
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Summary for Subcatchment 2S: Mashapuag Brook Watershed

Runoff = 0.01 cfs @ 19.96 hrs,  Volume= 0.004 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 30.000 82

30.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0500 0.53 Sheet Flow, 
Fallow   n= 0.050   P2= 3.38"

1.8 500 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 2,600 0.0500 13.29 23.49 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Concrete pipe, bends & connections

6.7 3,150 Total

Subcatchment 2S: Mashapuag Brook Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=30.000 ac

Runoff Volume=0.004 af

Runoff Depth=0.00"

Flow Length=3,150'

Slope=0.0500 '/'

Tc=6.7 min

CN=82

0.01 cfs
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Summary for Subcatchment 3S: RIDOT Watershed

Runoff = 5.34 cfs @ 12.20 hrs,  Volume= 0.397 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

15.000 98 Paved parking, HSG A

15.000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0400 1.62 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 3.38"

6.0 2,600 0.0100 7.20 22.62 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  Concrete pipe, bends & connections

0.8 100 0.0100 2.03 Shallow Concentrated Flow, shallow
Paved   Kv= 20.3 fps

7.3 2,750 Total

Subcatchment 3S: RIDOT Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=15.000 ac

Runoff Volume=0.397 af

Runoff Depth=0.32"

Flow Length=2,750'

Tc=7.3 min

CN=98

5.34 cfs
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Summary for Subcatchment 4S: RWPP Watershed

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 648.000 71 RWPP

648.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0100 0.12 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.38"

13.0 500 0.0010 0.64 Shallow Concentrated Flow, gutter flow
Paved   Kv= 20.3 fps

3.1 3,215 0.0500 17.44 54.80 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

23.3 3,765 Total

Subcatchment 4S: RWPP Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=648.000 ac

Runoff Volume=0.000 af

Runoff Depth=0.00"

Flow Length=3,765'

Tc=23.3 min

CN=71

0.00 cfs
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Summary for Subcatchment 5S: Secondary Weir Box Watershed

Runoff = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 300.000 80

300.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 222 0.0250 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.38"

16.8 8,252 0.0130 8.21 25.79 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

40.8 8,474 Total

Subcatchment 5S: Secondary Weir Box Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=300.000 ac

Runoff Volume=0.000 af

Runoff Depth=0.00"

Flow Length=8,474'

Tc=40.8 min

CN=80

0.00 cfs
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Summary for Subcatchment 6S: Rt-10 subcatchment

Runoff = 0.58 cfs @ 12.18 hrs,  Volume= 0.041 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 1.559 98 rough delination of road land use (250ft wide *5000 ft length)

1.559 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=1.559 ac

Runoff Volume=0.041 af

Runoff Depth=0.32"

Tc=6.0 min

CN=98

0.58 cfs
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Summary for Subcatchment 7S: Rt-10 subcatchment

Runoff = 1.03 cfs @ 12.18 hrs,  Volume= 0.074 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 2.785 98 rough delination of road land use (250ft wide *5000 ft length)

2.785 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 7S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=2.785 ac

Runoff Volume=0.074 af

Runoff Depth=0.32"

Tc=6.0 min

CN=98

1.03 cfs
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Summary for Subcatchment 8S: I-95 subcatchment

Runoff = 1.09 cfs @ 12.18 hrs,  Volume= 0.078 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 2.937 98 rough delination of road land use (250ft wide *5000 ft length)

2.937 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=2.937 ac

Runoff Volume=0.078 af

Runoff Depth=0.32"

Tc=6.0 min

CN=98

1.09 cfs
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Summary for Subcatchment 9S: I-95 subcatchment

Runoff = 2.76 cfs @ 12.18 hrs,  Volume= 0.198 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 7.470 98 rough delination of road land use (250ft wide *5000 ft length)

7.470 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 9S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=7.470 ac

Runoff Volume=0.198 af

Runoff Depth=0.32"

Tc=6.0 min

CN=98

2.76 cfs
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Summary for Subcatchment 10S: I-95 subcatchment

Runoff = 1.91 cfs @ 12.18 hrs,  Volume= 0.137 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 5.160 98 rough delination of road land use (250ft wide *5000 ft length)

5.160 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 10S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=5.160 ac

Runoff Volume=0.137 af

Runoff Depth=0.32"

Tc=6.0 min

CN=98

1.91 cfs
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Summary for Subcatchment 11S: I-95 subcatchment

Runoff = 2.04 cfs @ 12.18 hrs,  Volume= 0.146 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 5.530 98 rough delination of road land use (250ft wide *5000 ft length)

5.530 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 11S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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F
lo

w
  

(c
fs

)

2

1

0

Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=5.530 ac

Runoff Volume=0.146 af

Runoff Depth=0.32"

Tc=6.0 min

CN=98

2.04 cfs
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Summary for Reach 1R: Box Culvert

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  0.5-in event
Inflow = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2

Reach 1R: Box Culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=300.000 ac

0.00 cfs

0.00 cfs
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Summary for Reach 2R: ditch

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 14.69 cfs @ 12.19 hrs,  Volume= 1.071 af
Outflow = 7.39 cfs @ 12.31 hrs,  Volume= 1.071 af,  Atten= 50%,  Lag= 7.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 1.34 fps,  Min. Travel Time= 23.7 min
Avg. Velocity = 0.39 fps,  Avg. Travel Time= 80.6 min

Peak Storage= 10,501 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.43'
Bank-Full Depth= 4.00'  Flow Area= 80.0 sf,  Capacity= 381.55 cfs

12.00'  x  4.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 28.00'
Length= 1,900.0'   Slope= 0.0025 '/'
Inlet Invert= 10.68',  Outlet Invert= 5.94'

Reach 2R: ditch

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=40.441 ac

Avg. Flow Depth=0.43'

Max Vel=1.34 fps

n=0.030

L=1,900.0'

S=0.0025 '/'

Capacity=381.55 cfs

14.69 cfs

7.39 cfs
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Summary for Pond 1P: 36" pipe

[57] Hint: Peaked at 27.90' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 5.34 cfs @ 12.20 hrs,  Volume= 0.397 af
Outflow = 5.34 cfs @ 12.20 hrs,  Volume= 0.397 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.34 cfs @ 12.20 hrs,  Volume= 0.397 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 27.90' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.00' 36.0"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.00' / 26.70'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=5.30 cfs @ 12.20 hrs  HW=27.89'  TW=27.12'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 5.30 cfs @ 4.50 fps)

Pond 1P: 36" pipe

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=15.000 ac

Peak Elev=27.90'

36.0"

Round Culvert

n=0.013

L=10.0'

S=0.0300 '/'

5.34 cfs

5.34 cfs
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Summary for Pond 2AP: Weir A, 72" outlet

[57] Hint: Peaked at 27.12' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 5.34 cfs @ 12.20 hrs,  Volume= 0.397 af
Outflow = 5.34 cfs @ 12.20 hrs,  Volume= 0.397 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.34 cfs @ 12.20 hrs,  Volume= 0.397 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 27.12' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 26.07' 72.0"  Round Culvert   
L= 823.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.07' / 25.25'   S= 0.0010 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 28.27 sf   

Primary OutFlow  Max=5.30 cfs @ 12.20 hrs  HW=27.12'  TW=25.36'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 5.30 cfs @ 2.42 fps)

Pond 2AP: Weir A, 72" outlet

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=15.000 ac

Peak Elev=27.12'

72.0"

Round Culvert

n=0.013

L=823.0'

S=0.0010 '/'

5.34 cfs

5.34 cfs
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Summary for Pond 2BP: Weir A, 36" outlet

[57] Hint: Peaked at 31.56' (Flood elevation advised)

Inflow Area = 975.000 ac, 0.00% Impervious,  Inflow Depth > 0.00"    for  0.5-in event
Inflow = 0.01 cfs @ 19.96 hrs,  Volume= 0.004 af
Outflow = 0.01 cfs @ 19.96 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.01 cfs @ 19.96 hrs,  Volume= 0.004 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 31.56' @ 19.96 hrs

Device Routing     Invert Outlet Devices

#1 Primary 31.50' 36.0"  Round Culvert   
L= 4,870.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Secondary 34.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  3.50   
Width (feet)  22.00  22.00  24.00  24.00   

Primary OutFlow  Max=0.01 cfs @ 19.96 hrs  HW=31.56'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.01 cfs @ 0.47 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=31.50'  TW=26.07'   (Dynamic Tailwater)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)

Pond 2BP: Weir A, 36" outlet

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.01

0.009

0.009

0.008

0.008

0.007

0.007

0.006

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Inflow Area=975.000 ac

Peak Elev=31.56'

0.01 cfs

0.01 cfs

0.01 cfs

0.00 cfs



Providence_0.5_in  0.5-in Rainfall=0.50"ProvidenceWeir_Existing_upper&lower
  Printed  3/13/2018Prepared by VHB

Page 24HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Pond 3P: 36" pipe

[43] Hint: Has no inflow (Outflow=Zero)

Device Routing     Invert Outlet Devices

#1 Primary 31.20' 36.0"  Round Culvert   
L= 4,670.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 31.20' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 3P: 36" pipe
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Summary for Pond 4P: 84" pipe out

[57] Hint: Peaked at 25.36' (Flood elevation advised)

Inflow Area = 19.344 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 6.92 cfs @ 12.19 hrs,  Volume= 0.512 af
Outflow = 6.92 cfs @ 12.19 hrs,  Volume= 0.512 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.92 cfs @ 12.19 hrs,  Volume= 0.512 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 25.36' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 24.25' 84.0"  Round Culvert   
L= 3,232.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.25' / 20.17'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 38.48 sf   

Primary OutFlow  Max=6.81 cfs @ 12.19 hrs  HW=25.35'  TW=20.21'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 6.81 cfs @ 2.66 fps)

Pond 4P: 84" pipe out
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Summary for Pond 5P: 96" pipe out

[57] Hint: Peaked at 20.21' (Flood elevation advised)

Inflow Area = 22.281 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 8.00 cfs @ 12.19 hrs,  Volume= 0.590 af
Outflow = 8.00 cfs @ 12.19 hrs,  Volume= 0.590 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.00 cfs @ 12.19 hrs,  Volume= 0.590 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 20.21' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 19.17' 96.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.17' / 18.81'   S= 0.0018 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=7.84 cfs @ 12.19 hrs  HW=20.20'  TW=19.06'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 7.84 cfs @ 3.14 fps)

Pond 5P: 96" pipe out
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Summary for Pond 6P: 108" pipe out

[57] Hint: Peaked at 19.08' (Flood elevation advised)

Inflow Area = 29.751 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 10.75 cfs @ 12.19 hrs,  Volume= 0.788 af
Outflow = 10.75 cfs @ 12.19 hrs,  Volume= 0.788 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.75 cfs @ 12.19 hrs,  Volume= 0.788 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 19.08' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 17.81' 96.0"  Round Culvert   
L= 2,520.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.81' / 13.95'   S= 0.0015 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=10.47 cfs @ 12.19 hrs  HW=19.06'  TW=14.33'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 10.47 cfs @ 3.17 fps)

Pond 6P: 108" pipe out
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Summary for Pond 7P: 120" pipe out

[57] Hint: Peaked at 14.35' (Flood elevation advised)

Inflow Area = 34.911 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 12.65 cfs @ 12.19 hrs,  Volume= 0.925 af
Outflow = 12.65 cfs @ 12.19 hrs,  Volume= 0.925 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.65 cfs @ 12.19 hrs,  Volume= 0.925 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 14.35' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 12.95' 96.0"  Round Culvert   
L= 1,680.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.95' / 10.68'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=12.30 cfs @ 12.19 hrs  HW=14.33'  TW=11.04'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 12.30 cfs @ 3.22 fps)

Pond 7P: 120" pipe out
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Summary for Pond 8AP: Weir B, 42" outlet

[57] Hint: Peaked at 30.72' (Flood elevation advised)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  0.5-in event
Inflow = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 30.72' @ 0.00 hrs

Device Routing     Invert Outlet Devices

#1 Primary 30.72' 42.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.72' / 30.10'   S= 0.0031 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 9.62 sf   

#2 Secondary 33.38' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  2.00   
Width (feet)  50.00  50.00  54.00  54.00   

Primary OutFlow  Max=0.00 cfs @ 24.48 hrs  HW=30.72'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=30.72'  TW=27.13'   (Dynamic Tailwater)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)

Pond 8AP: Weir B, 42" outlet
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Summary for Pond 8BP: Weir B, 54" outlet

[57] Hint: Peaked at 27.13' (Flood elevation advised)

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 27.13' @ 0.00 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.13' 54.0"  Round Culvert   
L= 104.6'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.13' / 14.01'   S= 0.1254 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 15.90 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=27.13'  TW=12.95'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 8BP: Weir B, 54" outlet

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Peak Elev=27.13'

54.0"

Round Culvert

n=0.013

L=104.6'

S=0.1254 '/'

0.00 cfs

0.00 cfs



Providence_0.5_in  0.5-in Rainfall=0.50"ProvidenceWeir_Existing_upper&lower
  Printed  3/13/2018Prepared by VHB

Page 31HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Pond 9P: Mashapaug Pond

Inflow Area = 945.000 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  0.5-in event
Inflow = 0.28 cfs @ 21.26 hrs,  Volume= 0.130 af
Outflow = 0.00 cfs @ 28.21 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 417.0 min
Primary = 0.00 cfs @ 28.21 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 39.00' @ 28.21 hrs   Surf.Area= 3,340,616 sf   Storage= 5,653 cf

Plug-Flow detention time= 1,820.1 min calculated for 0.000 af (0% of inflow)
Center-of-Mass det. time= 1,550.9 min ( 2,839.2 - 1,288.3 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 18,089,867 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 3,340,437 0 0
43.00 3,763,597 14,208,068 14,208,068
44.00 4,000,000 3,881,799 18,089,867

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 48.0"  Round Culvert   
L= 1,400.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 31.70'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Secondary 43.50' 200.0' long  x 24.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.00 cfs @ 28.21 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.00 cfs @ 0.07 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 9P: Mashapaug Pond
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Summary for Link 1L: Fenners Pond

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  0.5-in event
Inflow = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 1L: Fenners Pond
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Summary for Link 2L: Pawtuxet River

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 7.39 cfs @ 12.31 hrs,  Volume= 1.071 af
Primary = 7.39 cfs @ 12.31 hrs,  Volume= 1.071 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 2L: Pawtuxet River
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Summary for Link 3L: Roger Williams Park Ponds

Inflow Area = 1,623.000 ac, 0.00% Impervious,  Inflow Depth > 0.00"    for  0.5-in event
Inflow = 0.01 cfs @ 19.96 hrs,  Volume= 0.004 af
Primary = 0.01 cfs @ 19.96 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Roger Williams Park Ponds
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=945.000 ac   0.00% Impervious   Runoff Depth=0.11"Subcatchment 1S: Mashapaug Pond 
   Flow Length=7,568'   Tc=76.3 min   CN=82   Runoff=21.93 cfs  8.992 af

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=0.11"Subcatchment 2S: Mashapuag Brook 
   Flow Length=3,150'   Slope=0.0500 '/'   Tc=6.7 min   CN=82   Runoff=2.14 cfs  0.285 af

Runoff Area=15.000 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 3S: RIDOT Watershed
   Flow Length=2,750'   Tc=7.3 min   CN=98   Runoff=12.69 cfs  0.989 af

Runoff Area=648.000 ac   0.00% Impervious   Runoff Depth=0.01"Subcatchment 4S: RWPP Watershed
   Flow Length=3,765'   Tc=23.3 min   CN=71   Runoff=0.77 cfs  0.424 af

Runoff Area=300.000 ac   0.00% Impervious   Runoff Depth=0.08"Subcatchment 5S: Secondary Weir Box 
   Flow Length=8,474'   Tc=40.8 min   CN=80   Runoff=4.92 cfs  2.083 af

Runoff Area=1.559 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 6S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=1.37 cfs  0.103 af

Runoff Area=2.785 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 7S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=2.44 cfs  0.184 af

Runoff Area=2.937 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 8S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=2.58 cfs  0.194 af

Runoff Area=7.470 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 9S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=6.55 cfs  0.492 af

Runoff Area=5.160 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 10S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=4.53 cfs  0.340 af

Runoff Area=5.530 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 11S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=4.85 cfs  0.364 af

   Inflow=4.92 cfs  2.083 afReach 1R: Box Culvert
   Outflow=4.92 cfs  2.083 af

Avg. Flow Depth=0.80'   Max Vel=1.94 fps   Inflow=34.90 cfs  2.665 afReach 2R: ditch
n=0.030   L=1,900.0'   S=0.0025 '/'   Capacity=381.55 cfs   Outflow=21.04 cfs  2.665 af

Peak Elev=28.50'   Inflow=12.69 cfs  0.989 afPond 1P: 36" pipe
36.0"  Round Culvert  n=0.013  L=10.0'  S=0.0300 '/'   Outflow=12.69 cfs  0.989 af

Peak Elev=27.66'   Inflow=12.69 cfs  0.989 afPond 2AP: Weir A, 72" outlet
72.0"  Round Culvert  n=0.013  L=823.0'  S=0.0010 '/'   Outflow=12.69 cfs  0.989 af

Peak Elev=32.22'   Inflow=2.14 cfs  0.643 afPond 2BP: Weir A, 36" outlet
   Primary=2.14 cfs  0.643 af   Secondary=0.00 cfs  0.000 af   Outflow=2.14 cfs  0.643 af
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Peak Elev=0.00'Pond 3P: 36" pipe
36.0"  Round Culvert  n=0.013  L=4,670.0'  S=0.0021 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=25.94'   Inflow=16.46 cfs  1.275 afPond 4P: 84" pipe out
84.0"  Round Culvert  n=0.013  L=3,232.0'  S=0.0013 '/'   Outflow=16.46 cfs  1.275 af

Peak Elev=20.76'   Inflow=19.02 cfs  1.469 afPond 5P: 96" pipe out
96.0"  Round Culvert  n=0.013  L=200.0'  S=0.0018 '/'   Outflow=19.02 cfs  1.469 af

Peak Elev=19.73'   Inflow=25.54 cfs  1.961 afPond 6P: 108" pipe out
96.0"  Round Culvert  n=0.013  L=2,520.0'  S=0.0015 '/'   Outflow=25.54 cfs  1.961 af

Peak Elev=15.08'   Inflow=30.05 cfs  2.301 afPond 7P: 120" pipe out
96.0"  Round Culvert  n=0.013  L=1,680.0'  S=0.0014 '/'   Outflow=30.05 cfs  2.301 af

Peak Elev=31.67'   Inflow=4.92 cfs  2.083 afPond 8AP: Weir B, 42" outlet
   Primary=4.92 cfs  2.083 af   Secondary=0.00 cfs  0.000 af   Outflow=4.92 cfs  2.083 af

Peak Elev=27.13'   Inflow=0.00 cfs  0.000 afPond 8BP: Weir B, 54" outlet
54.0"  Round Culvert  n=0.013  L=104.6'  S=0.1254 '/'   Outflow=0.00 cfs  0.000 af

Peak Elev=39.12'  Storage=389,276 cf   Inflow=21.93 cfs  8.992 afPond 9P: Mashapaug Pond
   Primary=0.08 cfs  0.358 af   Secondary=0.00 cfs  0.000 af   Outflow=0.08 cfs  0.358 af

   Inflow=4.92 cfs  2.083 afLink 1L: Fenners Pond
   Primary=4.92 cfs  2.083 af

   Inflow=21.04 cfs  2.665 afLink 2L: Pawtuxet River
   Primary=21.04 cfs  2.665 af

   Inflow=2.14 cfs  1.067 afLink 3L: Roger Williams Park Ponds
   Primary=2.14 cfs  1.067 af

Total Runoff Area = 1,963.441 ac   Runoff Volume = 14.450 af   Average Runoff Depth = 0.09"
97.94% Pervious = 1,923.000 ac     2.06% Impervious = 40.441 ac
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Summary for Subcatchment 1S: Mashapaug Pond Watershed

Runoff = 21.93 cfs @ 13.45 hrs,  Volume= 8.992 af,  Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 945.000 82

945.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

76.3 7,568 1.65 Direct Entry, 

Subcatchment 1S: Mashapaug Pond Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_1.0_in

1.0-in Rainfall=1.00"

Runoff Area=945.000 ac

Runoff Volume=8.992 af

Runoff Depth=0.11"

Flow Length=7,568'

Tc=76.3 min

CN=82

21.93 cfs
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Summary for Subcatchment 2S: Mashapuag Brook Watershed

Runoff = 2.14 cfs @ 12.23 hrs,  Volume= 0.285 af,  Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 30.000 82

30.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0500 0.53 Sheet Flow, 
Fallow   n= 0.050   P2= 3.38"

1.8 500 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 2,600 0.0500 13.29 23.49 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Concrete pipe, bends & connections

6.7 3,150 Total

Subcatchment 2S: Mashapuag Brook Watershed

Runoff

Hydrograph

Time  (hours)
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1.0-in Rainfall=1.00"

Runoff Area=30.000 ac

Runoff Volume=0.285 af

Runoff Depth=0.11"

Flow Length=3,150'

Slope=0.0500 '/'

Tc=6.7 min

CN=82

2.14 cfs
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Summary for Subcatchment 3S: RIDOT Watershed

Runoff = 12.69 cfs @ 12.20 hrs,  Volume= 0.989 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

15.000 98 Paved parking, HSG A

15.000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0400 1.62 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 3.38"

6.0 2,600 0.0100 7.20 22.62 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  Concrete pipe, bends & connections

0.8 100 0.0100 2.03 Shallow Concentrated Flow, shallow
Paved   Kv= 20.3 fps

7.3 2,750 Total

Subcatchment 3S: RIDOT Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_1.0_in

1.0-in Rainfall=1.00"

Runoff Area=15.000 ac

Runoff Volume=0.989 af

Runoff Depth=0.79"

Flow Length=2,750'

Tc=7.3 min

CN=98

12.69 cfs
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Summary for Subcatchment 4S: RWPP Watershed

Runoff = 0.77 cfs @ 19.16 hrs,  Volume= 0.424 af,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 648.000 71 RWPP

648.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0100 0.12 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.38"

13.0 500 0.0010 0.64 Shallow Concentrated Flow, gutter flow
Paved   Kv= 20.3 fps

3.1 3,215 0.0500 17.44 54.80 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

23.3 3,765 Total

Subcatchment 4S: RWPP Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_1.0_in

1.0-in Rainfall=1.00"

Runoff Area=648.000 ac

Runoff Volume=0.424 af

Runoff Depth=0.01"

Flow Length=3,765'

Tc=23.3 min

CN=71

0.77 cfs
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Summary for Subcatchment 5S: Secondary Weir Box Watershed

Runoff = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af,  Depth= 0.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 300.000 80

300.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 222 0.0250 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.38"

16.8 8,252 0.0130 8.21 25.79 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

40.8 8,474 Total

Subcatchment 5S: Secondary Weir Box Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_1.0_in

1.0-in Rainfall=1.00"

Runoff Area=300.000 ac

Runoff Volume=2.083 af

Runoff Depth=0.08"

Flow Length=8,474'

Tc=40.8 min

CN=80

4.92 cfs
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Summary for Subcatchment 6S: Rt-10 subcatchment

Runoff = 1.37 cfs @ 12.18 hrs,  Volume= 0.103 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 1.559 98 rough delination of road land use (250ft wide *5000 ft length)

1.559 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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1.0-in Rainfall=1.00"

Runoff Area=1.559 ac

Runoff Volume=0.103 af

Runoff Depth=0.79"

Tc=6.0 min

CN=98

1.37 cfs
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Summary for Subcatchment 7S: Rt-10 subcatchment

Runoff = 2.44 cfs @ 12.18 hrs,  Volume= 0.184 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 2.785 98 rough delination of road land use (250ft wide *5000 ft length)

2.785 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 7S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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1.0-in Rainfall=1.00"

Runoff Area=2.785 ac

Runoff Volume=0.184 af

Runoff Depth=0.79"

Tc=6.0 min

CN=98

2.44 cfs
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Summary for Subcatchment 8S: I-95 subcatchment

Runoff = 2.58 cfs @ 12.18 hrs,  Volume= 0.194 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 2.937 98 rough delination of road land use (250ft wide *5000 ft length)

2.937 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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1.0-in Rainfall=1.00"

Runoff Area=2.937 ac

Runoff Volume=0.194 af

Runoff Depth=0.79"

Tc=6.0 min

CN=98

2.58 cfs
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Summary for Subcatchment 9S: I-95 subcatchment

Runoff = 6.55 cfs @ 12.18 hrs,  Volume= 0.492 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 7.470 98 rough delination of road land use (250ft wide *5000 ft length)

7.470 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 9S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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1.0-in Rainfall=1.00"

Runoff Area=7.470 ac

Runoff Volume=0.492 af

Runoff Depth=0.79"

Tc=6.0 min

CN=98

6.55 cfs
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Summary for Subcatchment 10S: I-95 subcatchment

Runoff = 4.53 cfs @ 12.18 hrs,  Volume= 0.340 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 5.160 98 rough delination of road land use (250ft wide *5000 ft length)

5.160 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 10S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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1.0-in Rainfall=1.00"

Runoff Area=5.160 ac

Runoff Volume=0.340 af

Runoff Depth=0.79"

Tc=6.0 min

CN=98

4.53 cfs
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Summary for Subcatchment 11S: I-95 subcatchment

Runoff = 4.85 cfs @ 12.18 hrs,  Volume= 0.364 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 5.530 98 rough delination of road land use (250ft wide *5000 ft length)

5.530 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 11S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

5

4

3

2

1

0

Providence_1.0_in

1.0-in Rainfall=1.00"

Runoff Area=5.530 ac

Runoff Volume=0.364 af

Runoff Depth=0.79"

Tc=6.0 min

CN=98

4.85 cfs
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Summary for Reach 1R: Box Culvert

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 0.08"    for  1.0-in event
Inflow = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af
Outflow = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2

Reach 1R: Box Culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=300.000 ac
4.92 cfs

4.92 cfs
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Summary for Reach 2R: ditch

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 0.79"    for  1.0-in event
Inflow = 34.90 cfs @ 12.19 hrs,  Volume= 2.665 af
Outflow = 21.04 cfs @ 12.28 hrs,  Volume= 2.665 af,  Atten= 40%,  Lag= 5.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 1.94 fps,  Min. Travel Time= 16.3 min
Avg. Velocity = 0.48 fps,  Avg. Travel Time= 65.6 min

Peak Storage= 20,573 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.80'
Bank-Full Depth= 4.00'  Flow Area= 80.0 sf,  Capacity= 381.55 cfs

12.00'  x  4.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 28.00'
Length= 1,900.0'   Slope= 0.0025 '/'
Inlet Invert= 10.68',  Outlet Invert= 5.94'

Reach 2R: ditch

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=40.441 ac

Avg. Flow Depth=0.80'

Max Vel=1.94 fps

n=0.030

L=1,900.0'

S=0.0025 '/'

Capacity=381.55 cfs

34.90 cfs

21.04 cfs
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Summary for Pond 1P: 36" pipe

[57] Hint: Peaked at 28.50' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 0.79"    for  1.0-in event
Inflow = 12.69 cfs @ 12.20 hrs,  Volume= 0.989 af
Outflow = 12.69 cfs @ 12.20 hrs,  Volume= 0.989 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.69 cfs @ 12.20 hrs,  Volume= 0.989 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 28.50' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.00' 36.0"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.00' / 26.70'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=12.54 cfs @ 12.20 hrs  HW=28.49'  TW=27.65'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 12.54 cfs @ 5.21 fps)

Pond 1P: 36" pipe

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond 2AP: Weir A, 72" outlet

[57] Hint: Peaked at 27.66' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 0.79"    for  1.0-in event
Inflow = 12.69 cfs @ 12.20 hrs,  Volume= 0.989 af
Outflow = 12.69 cfs @ 12.20 hrs,  Volume= 0.989 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.69 cfs @ 12.20 hrs,  Volume= 0.989 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 27.66' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 26.07' 72.0"  Round Culvert   
L= 823.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.07' / 25.25'   S= 0.0010 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 28.27 sf   

Primary OutFlow  Max=12.54 cfs @ 12.20 hrs  HW=27.65'  TW=25.93'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 12.54 cfs @ 3.16 fps)

Pond 2AP: Weir A, 72" outlet
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Summary for Pond 2BP: Weir A, 36" outlet

[57] Hint: Peaked at 32.22' (Flood elevation advised)

Inflow Area = 975.000 ac, 0.00% Impervious,  Inflow Depth > 0.01"    for  1.0-in event
Inflow = 2.14 cfs @ 12.23 hrs,  Volume= 0.643 af
Outflow = 2.14 cfs @ 12.23 hrs,  Volume= 0.643 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.14 cfs @ 12.23 hrs,  Volume= 0.643 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 32.22' @ 12.23 hrs

Device Routing     Invert Outlet Devices

#1 Primary 31.50' 36.0"  Round Culvert   
L= 4,870.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Secondary 34.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  3.50   
Width (feet)  22.00  22.00  24.00  24.00   

Primary OutFlow  Max=2.08 cfs @ 12.23 hrs  HW=32.21'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.08 cfs @ 2.45 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=31.50'  TW=26.07'   (Dynamic Tailwater)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)

Pond 2BP: Weir A, 36" outlet
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Summary for Pond 3P: 36" pipe

[43] Hint: Has no inflow (Outflow=Zero)

Device Routing     Invert Outlet Devices

#1 Primary 31.20' 36.0"  Round Culvert   
L= 4,670.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 31.20' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 3P: 36" pipe
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Summary for Pond 4P: 84" pipe out

[57] Hint: Peaked at 25.94' (Flood elevation advised)

Inflow Area = 19.344 ac,100.00% Impervious,  Inflow Depth = 0.79"    for  1.0-in event
Inflow = 16.46 cfs @ 12.19 hrs,  Volume= 1.275 af
Outflow = 16.46 cfs @ 12.19 hrs,  Volume= 1.275 af,  Atten= 0%,  Lag= 0.0 min
Primary = 16.46 cfs @ 12.19 hrs,  Volume= 1.275 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 25.94' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 24.25' 84.0"  Round Culvert   
L= 3,232.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.25' / 20.17'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 38.48 sf   

Primary OutFlow  Max=16.12 cfs @ 12.19 hrs  HW=25.92'  TW=20.75'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 16.12 cfs @ 3.45 fps)

Pond 4P: 84" pipe out
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Summary for Pond 5P: 96" pipe out

[57] Hint: Peaked at 20.76' (Flood elevation advised)

Inflow Area = 22.281 ac,100.00% Impervious,  Inflow Depth = 0.79"    for  1.0-in event
Inflow = 19.02 cfs @ 12.19 hrs,  Volume= 1.469 af
Outflow = 19.02 cfs @ 12.19 hrs,  Volume= 1.469 af,  Atten= 0%,  Lag= 0.0 min
Primary = 19.02 cfs @ 12.19 hrs,  Volume= 1.469 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 20.76' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 19.17' 96.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.17' / 18.81'   S= 0.0018 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=18.56 cfs @ 12.19 hrs  HW=20.74'  TW=19.71'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 18.56 cfs @ 4.02 fps)

Pond 5P: 96" pipe out
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Summary for Pond 6P: 108" pipe out

[57] Hint: Peaked at 19.73' (Flood elevation advised)

Inflow Area = 29.751 ac,100.00% Impervious,  Inflow Depth = 0.79"    for  1.0-in event
Inflow = 25.54 cfs @ 12.19 hrs,  Volume= 1.961 af
Outflow = 25.54 cfs @ 12.19 hrs,  Volume= 1.961 af,  Atten= 0%,  Lag= 0.0 min
Primary = 25.54 cfs @ 12.19 hrs,  Volume= 1.961 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 19.73' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 17.81' 96.0"  Round Culvert   
L= 2,520.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.81' / 13.95'   S= 0.0015 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=24.81 cfs @ 12.19 hrs  HW=19.71'  TW=15.05'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 24.81 cfs @ 4.11 fps)

Pond 6P: 108" pipe out
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Summary for Pond 7P: 120" pipe out

[57] Hint: Peaked at 15.08' (Flood elevation advised)

Inflow Area = 34.911 ac,100.00% Impervious,  Inflow Depth = 0.79"    for  1.0-in event
Inflow = 30.05 cfs @ 12.19 hrs,  Volume= 2.301 af
Outflow = 30.05 cfs @ 12.19 hrs,  Volume= 2.301 af,  Atten= 0%,  Lag= 0.0 min
Primary = 30.05 cfs @ 12.19 hrs,  Volume= 2.301 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 15.08' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 12.95' 96.0"  Round Culvert   
L= 1,680.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.95' / 10.68'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=29.13 cfs @ 12.19 hrs  HW=15.05'  TW=11.37'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 29.13 cfs @ 4.16 fps)

Pond 7P: 120" pipe out
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Summary for Pond 8AP: Weir B, 42" outlet

[57] Hint: Peaked at 31.67' (Flood elevation advised)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 0.08"    for  1.0-in event
Inflow = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af
Outflow = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 31.67' @ 12.91 hrs

Device Routing     Invert Outlet Devices

#1 Primary 30.72' 42.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.72' / 30.10'   S= 0.0031 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 9.62 sf   

#2 Secondary 33.38' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  2.00   
Width (feet)  50.00  50.00  54.00  54.00   

Primary OutFlow  Max=4.92 cfs @ 12.91 hrs  HW=31.67'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 4.92 cfs @ 3.49 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=30.72'  TW=27.13'   (Dynamic Tailwater)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)

Pond 8AP: Weir B, 42" outlet
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Summary for Pond 8BP: Weir B, 54" outlet

[57] Hint: Peaked at 27.13' (Flood elevation advised)

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 27.13' @ 0.00 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.13' 54.0"  Round Culvert   
L= 104.6'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.13' / 14.01'   S= 0.1254 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 15.90 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=27.13'  TW=12.95'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 8BP: Weir B, 54" outlet
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Summary for Pond 9P: Mashapaug Pond

Inflow Area = 945.000 ac, 0.00% Impervious,  Inflow Depth = 0.11"    for  1.0-in event
Inflow = 21.93 cfs @ 13.45 hrs,  Volume= 8.992 af
Outflow = 0.08 cfs @ 26.27 hrs,  Volume= 0.358 af,  Atten= 100%,  Lag= 769.6 min
Primary = 0.08 cfs @ 26.27 hrs,  Volume= 0.358 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 39.12' @ 26.27 hrs   Surf.Area= 3,352,743 sf   Storage= 389,276 cf

Plug-Flow detention time= 1,931.1 min calculated for 0.358 af (4% of inflow)
Center-of-Mass det. time= 1,687.0 min ( 2,696.6 - 1,009.6 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 18,089,867 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 3,340,437 0 0
43.00 3,763,597 14,208,068 14,208,068
44.00 4,000,000 3,881,799 18,089,867

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 48.0"  Round Culvert   
L= 1,400.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 31.70'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Secondary 43.50' 200.0' long  x 24.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.08 cfs @ 26.27 hrs  HW=39.12'  TW=31.65'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.08 cfs @ 1.23 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 9P: Mashapaug Pond
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Summary for Link 1L: Fenners Pond

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 0.08"    for  1.0-in event
Inflow = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af
Primary = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 1L: Fenners Pond
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Summary for Link 2L: Pawtuxet River

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 0.79"    for  1.0-in event
Inflow = 21.04 cfs @ 12.28 hrs,  Volume= 2.665 af
Primary = 21.04 cfs @ 12.28 hrs,  Volume= 2.665 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 2L: Pawtuxet River
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Summary for Link 3L: Roger Williams Park Ponds

Inflow Area = 1,623.000 ac, 0.00% Impervious,  Inflow Depth > 0.01"    for  1.0-in event
Inflow = 2.14 cfs @ 12.23 hrs,  Volume= 1.067 af
Primary = 2.14 cfs @ 12.23 hrs,  Volume= 1.067 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Roger Williams Park Ponds
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=945.000 ac   0.00% Impervious   Runoff Depth=1.68"Subcatchment 1S: Mashapaug Pond 
   Flow Length=7,568'   Tc=76.3 min   CN=82   Runoff=548.69 cfs  132.617 af

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=1.68"Subcatchment 2S: Mashapuag Brook 
   Flow Length=3,150'   Slope=0.0500 '/'   Tc=6.7 min   CN=82   Runoff=58.32 cfs  4.210 af

Runoff Area=15.000 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 3S: RIDOT Watershed
   Flow Length=2,750'   Tc=7.3 min   CN=98   Runoff=46.59 cfs  3.934 af

Runoff Area=648.000 ac   0.00% Impervious   Runoff Depth=0.99"Subcatchment 4S: RWPP Watershed
   Flow Length=3,765'   Tc=23.3 min   CN=71   Runoff=415.18 cfs  53.365 af

Runoff Area=300.000 ac   0.00% Impervious   Runoff Depth=1.54"Subcatchment 5S: Secondary Weir Box 
   Flow Length=8,474'   Tc=40.8 min   CN=80   Runoff=233.59 cfs  38.543 af

Runoff Area=1.559 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 6S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=5.02 cfs  0.409 af

Runoff Area=2.785 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 7S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=8.96 cfs  0.730 af

Runoff Area=2.937 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 8S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=9.45 cfs  0.770 af

Runoff Area=7.470 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 9S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=24.04 cfs  1.959 af

Runoff Area=5.160 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 10S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=16.60 cfs  1.353 af

Runoff Area=5.530 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 11S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=17.79 cfs  1.450 af

   Inflow=233.59 cfs  38.543 afReach 1R: Box Culvert
   Outflow=233.59 cfs  38.543 af

Avg. Flow Depth=2.73'   Max Vel=3.89 fps   Inflow=190.32 cfs  24.152 afReach 2R: ditch
n=0.030   L=1,900.0'   S=0.0025 '/'   Capacity=381.55 cfs   Outflow=185.32 cfs  24.152 af

Peak Elev=31.79'   Inflow=46.59 cfs  3.934 afPond 1P: 36" pipe
36.0"  Round Culvert  n=0.013  L=10.0'  S=0.0300 '/'   Outflow=46.59 cfs  3.934 af

Peak Elev=29.94'   Inflow=72.72 cfs  4.205 afPond 2AP: Weir A, 72" outlet
72.0"  Round Culvert  n=0.013  L=823.0'  S=0.0010 '/'   Outflow=72.72 cfs  4.205 af

Peak Elev=35.01'   Inflow=58.38 cfs  60.498 afPond 2BP: Weir A, 36" outlet
   Primary=32.25 cfs  60.227 af   Secondary=26.13 cfs  0.271 af   Outflow=58.38 cfs  60.498 af
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Peak Elev=0.00'Pond 3P: 36" pipe
36.0"  Round Culvert  n=0.013  L=4,670.0'  S=0.0021 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=28.18'   Inflow=86.52 cfs  5.344 afPond 4P: 84" pipe out
84.0"  Round Culvert  n=0.013  L=3,232.0'  S=0.0013 '/'   Outflow=86.52 cfs  5.344 af

Peak Elev=23.15'   Inflow=95.88 cfs  6.114 afPond 5P: 96" pipe out
96.0"  Round Culvert  n=0.013  L=200.0'  S=0.0018 '/'   Outflow=95.88 cfs  6.114 af

Peak Elev=22.28'   Inflow=119.73 cfs  8.073 afPond 6P: 108" pipe out
96.0"  Round Culvert  n=0.013  L=2,520.0'  S=0.0015 '/'   Outflow=119.73 cfs  8.073 af

Peak Elev=18.51'   Inflow=188.02 cfs  22.702 afPond 7P: 120" pipe out
96.0"  Round Culvert  n=0.013  L=1,680.0'  S=0.0014 '/'   Outflow=188.02 cfs  22.702 af

Peak Elev=34.92'   Inflow=233.59 cfs  38.543 afPond 8AP: Weir B, 42" outlet
   Primary=60.57 cfs  25.267 af   Secondary=173.38 cfs  13.276 af   Outflow=233.59 cfs  38.543 af

Peak Elev=34.51'   Inflow=173.38 cfs  13.276 afPond 8BP: Weir B, 54" outlet
54.0"  Round Culvert  n=0.013  L=104.6'  S=0.1254 '/'   Outflow=173.38 cfs  13.276 af

Peak Elev=40.53'  Storage=5,218,328 cf   Inflow=548.69 cfs  132.617 afPond 9P: Mashapaug Pond
   Primary=16.93 cfs  56.288 af   Secondary=0.00 cfs  0.000 af   Outflow=16.93 cfs  56.288 af

   Inflow=60.57 cfs  25.267 afLink 1L: Fenners Pond
   Primary=60.57 cfs  25.267 af

   Inflow=185.32 cfs  24.152 afLink 2L: Pawtuxet River
   Primary=185.32 cfs  24.152 af

   Inflow=432.02 cfs  113.593 afLink 3L: Roger Williams Park Ponds
   Primary=432.02 cfs  113.593 af

Total Runoff Area = 1,963.441 ac   Runoff Volume = 239.341 af   Average Runoff Depth = 1.46"
97.94% Pervious = 1,923.000 ac     2.06% Impervious = 40.441 ac
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Summary for Subcatchment 1S: Mashapaug Pond Watershed

Runoff = 548.69 cfs @ 13.10 hrs,  Volume= 132.617 af,  Depth= 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 945.000 82

945.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

76.3 7,568 1.65 Direct Entry, 

Subcatchment 1S: Mashapaug Pond Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=945.000 ac

Runoff Volume=132.617 af

Runoff Depth=1.68"

Flow Length=7,568'

Tc=76.3 min

CN=82

548.69 cfs
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Summary for Subcatchment 2S: Mashapuag Brook Watershed

Runoff = 58.32 cfs @ 12.19 hrs,  Volume= 4.210 af,  Depth= 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 30.000 82

30.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0500 0.53 Sheet Flow, 
Fallow   n= 0.050   P2= 3.38"

1.8 500 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 2,600 0.0500 13.29 23.49 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Concrete pipe, bends & connections

6.7 3,150 Total

Subcatchment 2S: Mashapuag Brook Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=30.000 ac

Runoff Volume=4.210 af

Runoff Depth=1.68"

Flow Length=3,150'

Slope=0.0500 '/'

Tc=6.7 min

CN=82

58.32 cfs



Providence_2_year  2-yr Rainfall=3.38"ProvidenceWeir_Existing_upper&lower
  Printed  3/13/2018Prepared by VHB

Page 70HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: RIDOT Watershed

Runoff = 46.59 cfs @ 12.19 hrs,  Volume= 3.934 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

15.000 98 Paved parking, HSG A

15.000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0400 1.62 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 3.38"

6.0 2,600 0.0100 7.20 22.62 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  Concrete pipe, bends & connections

0.8 100 0.0100 2.03 Shallow Concentrated Flow, shallow
Paved   Kv= 20.3 fps

7.3 2,750 Total

Subcatchment 3S: RIDOT Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=15.000 ac

Runoff Volume=3.934 af

Runoff Depth=3.15"

Flow Length=2,750'

Tc=7.3 min

CN=98

46.59 cfs



Providence_2_year  2-yr Rainfall=3.38"ProvidenceWeir_Existing_upper&lower
  Printed  3/13/2018Prepared by VHB

Page 71HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: RWPP Watershed

Runoff = 415.18 cfs @ 12.41 hrs,  Volume= 53.365 af,  Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 648.000 71 RWPP

648.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0100 0.12 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.38"

13.0 500 0.0010 0.64 Shallow Concentrated Flow, gutter flow
Paved   Kv= 20.3 fps

3.1 3,215 0.0500 17.44 54.80 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

23.3 3,765 Total

Subcatchment 4S: RWPP Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=648.000 ac

Runoff Volume=53.365 af

Runoff Depth=0.99"

Flow Length=3,765'

Tc=23.3 min

CN=71

415.18 cfs
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Summary for Subcatchment 5S: Secondary Weir Box Watershed

Runoff = 233.59 cfs @ 12.63 hrs,  Volume= 38.543 af,  Depth= 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 300.000 80

300.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 222 0.0250 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.38"

16.8 8,252 0.0130 8.21 25.79 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

40.8 8,474 Total

Subcatchment 5S: Secondary Weir Box Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=300.000 ac

Runoff Volume=38.543 af

Runoff Depth=1.54"

Flow Length=8,474'

Tc=40.8 min

CN=80

233.59 cfs
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Summary for Subcatchment 6S: Rt-10 subcatchment

Runoff = 5.02 cfs @ 12.18 hrs,  Volume= 0.409 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 1.559 98 rough delination of road land use (250ft wide *5000 ft length)

1.559 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=1.559 ac

Runoff Volume=0.409 af

Runoff Depth=3.15"

Tc=6.0 min

CN=98

5.02 cfs
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Summary for Subcatchment 7S: Rt-10 subcatchment

Runoff = 8.96 cfs @ 12.18 hrs,  Volume= 0.730 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 2.785 98 rough delination of road land use (250ft wide *5000 ft length)

2.785 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 7S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=2.785 ac

Runoff Volume=0.730 af

Runoff Depth=3.15"

Tc=6.0 min

CN=98

8.96 cfs



Providence_2_year  2-yr Rainfall=3.38"ProvidenceWeir_Existing_upper&lower
  Printed  3/13/2018Prepared by VHB

Page 75HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 8S: I-95 subcatchment

Runoff = 9.45 cfs @ 12.18 hrs,  Volume= 0.770 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 2.937 98 rough delination of road land use (250ft wide *5000 ft length)

2.937 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=2.937 ac

Runoff Volume=0.770 af

Runoff Depth=3.15"

Tc=6.0 min

CN=98

9.45 cfs



Providence_2_year  2-yr Rainfall=3.38"ProvidenceWeir_Existing_upper&lower
  Printed  3/13/2018Prepared by VHB

Page 76HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 9S: I-95 subcatchment

Runoff = 24.04 cfs @ 12.18 hrs,  Volume= 1.959 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 7.470 98 rough delination of road land use (250ft wide *5000 ft length)

7.470 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 9S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=7.470 ac

Runoff Volume=1.959 af

Runoff Depth=3.15"

Tc=6.0 min

CN=98

24.04 cfs
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Summary for Subcatchment 10S: I-95 subcatchment

Runoff = 16.60 cfs @ 12.18 hrs,  Volume= 1.353 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 5.160 98 rough delination of road land use (250ft wide *5000 ft length)

5.160 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 10S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=5.160 ac

Runoff Volume=1.353 af

Runoff Depth=3.15"

Tc=6.0 min

CN=98

16.60 cfs
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Summary for Subcatchment 11S: I-95 subcatchment

Runoff = 17.79 cfs @ 12.18 hrs,  Volume= 1.450 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 5.530 98 rough delination of road land use (250ft wide *5000 ft length)

5.530 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 11S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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2-yr Rainfall=3.38"

Runoff Area=5.530 ac

Runoff Volume=1.450 af

Runoff Depth=3.15"

Tc=6.0 min

CN=98

17.79 cfs
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Summary for Reach 1R: Box Culvert

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 1.54"    for  2-yr event
Inflow = 233.59 cfs @ 12.63 hrs,  Volume= 38.543 af
Outflow = 233.59 cfs @ 12.63 hrs,  Volume= 38.543 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2

Reach 1R: Box Culvert
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Summary for Reach 2R: ditch

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 7.17"    for  2-yr event
Inflow = 190.32 cfs @ 12.63 hrs,  Volume= 24.152 af
Outflow = 185.32 cfs @ 12.71 hrs,  Volume= 24.152 af,  Atten= 3%,  Lag= 5.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 3.89 fps,  Min. Travel Time= 8.1 min
Avg. Velocity = 0.79 fps,  Avg. Travel Time= 40.2 min

Peak Storage= 90,587 cf @ 12.71 hrs
Average Depth at Peak Storage= 2.73'
Bank-Full Depth= 4.00'  Flow Area= 80.0 sf,  Capacity= 381.55 cfs

12.00'  x  4.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 28.00'
Length= 1,900.0'   Slope= 0.0025 '/'
Inlet Invert= 10.68',  Outlet Invert= 5.94'

Reach 2R: ditch
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Summary for Pond 1P: 36" pipe

[57] Hint: Peaked at 31.79' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 3.15"    for  2-yr event
Inflow = 46.59 cfs @ 12.19 hrs,  Volume= 3.934 af
Outflow = 46.59 cfs @ 12.19 hrs,  Volume= 3.934 af,  Atten= 0%,  Lag= 0.0 min
Primary = 46.59 cfs @ 12.19 hrs,  Volume= 3.934 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 31.79' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.00' 36.0"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.00' / 26.70'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=45.78 cfs @ 12.19 hrs  HW=31.70'  TW=29.89'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 45.78 cfs @ 6.48 fps)

Pond 1P: 36" pipe
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Summary for Pond 2AP: Weir A, 72" outlet

[57] Hint: Peaked at 29.94' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 3.36"    for  2-yr event
Inflow = 72.72 cfs @ 12.19 hrs,  Volume= 4.205 af
Outflow = 72.72 cfs @ 12.19 hrs,  Volume= 4.205 af,  Atten= 0%,  Lag= 0.0 min
Primary = 72.72 cfs @ 12.19 hrs,  Volume= 4.205 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 29.94' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 26.07' 72.0"  Round Culvert   
L= 823.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.07' / 25.25'   S= 0.0010 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 28.27 sf   

Primary OutFlow  Max=71.09 cfs @ 12.19 hrs  HW=29.89'  TW=28.14'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 71.09 cfs @ 5.33 fps)

Pond 2AP: Weir A, 72" outlet
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Summary for Pond 2BP: Weir A, 36" outlet

[57] Hint: Peaked at 35.01' (Flood elevation advised)

Inflow Area = 975.000 ac, 0.00% Impervious,  Inflow Depth > 0.74"    for  2-yr event
Inflow = 58.38 cfs @ 12.19 hrs,  Volume= 60.498 af
Outflow = 58.38 cfs @ 12.19 hrs,  Volume= 60.498 af,  Atten= 0%,  Lag= 0.0 min
Primary = 32.25 cfs @ 12.19 hrs,  Volume= 60.227 af
Secondary = 26.13 cfs @ 12.19 hrs,  Volume= 0.271 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 35.01' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 31.50' 36.0"  Round Culvert   
L= 4,870.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Secondary 34.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  3.50   
Width (feet)  22.00  22.00  24.00  24.00   

Primary OutFlow  Max=32.15 cfs @ 12.19 hrs  HW=34.99'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 32.15 cfs @ 4.91 fps)

Secondary OutFlow  Max=25.14 cfs @ 12.19 hrs  HW=35.00'  TW=29.89'   (Dynamic Tailwater)
2=Custom Weir/Orifice  (Weir Controls 25.14 cfs @ 2.31 fps)

Pond 2BP: Weir A, 36" outlet
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Summary for Pond 3P: 36" pipe

[43] Hint: Has no inflow (Outflow=Zero)

Device Routing     Invert Outlet Devices

#1 Primary 31.20' 36.0"  Round Culvert   
L= 4,670.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 31.20' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 3P: 36" pipe
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Summary for Pond 4P: 84" pipe out

[57] Hint: Peaked at 28.18' (Flood elevation advised)

Inflow Area = 19.344 ac,100.00% Impervious,  Inflow Depth = 3.32"    for  2-yr event
Inflow = 86.52 cfs @ 12.19 hrs,  Volume= 5.344 af
Outflow = 86.52 cfs @ 12.19 hrs,  Volume= 5.344 af,  Atten= 0%,  Lag= 0.0 min
Primary = 86.52 cfs @ 12.19 hrs,  Volume= 5.344 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 28.18' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 24.25' 84.0"  Round Culvert   
L= 3,232.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.25' / 20.17'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 38.48 sf   

Primary OutFlow  Max=84.12 cfs @ 12.19 hrs  HW=28.13'  TW=23.08'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 84.12 cfs @ 5.57 fps)

Pond 4P: 84" pipe out
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Summary for Pond 5P: 96" pipe out

[57] Hint: Peaked at 23.15' (Flood elevation advised)

Inflow Area = 22.281 ac,100.00% Impervious,  Inflow Depth = 3.29"    for  2-yr event
Inflow = 95.88 cfs @ 12.19 hrs,  Volume= 6.114 af
Outflow = 95.88 cfs @ 12.19 hrs,  Volume= 6.114 af,  Atten= 0%,  Lag= 0.0 min
Primary = 95.88 cfs @ 12.19 hrs,  Volume= 6.114 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 23.15' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 19.17' 96.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.17' / 18.81'   S= 0.0018 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=87.27 cfs @ 12.19 hrs  HW=23.07'  TW=22.21'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 87.27 cfs @ 5.24 fps)

Pond 5P: 96" pipe out
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Summary for Pond 6P: 108" pipe out

[57] Hint: Peaked at 22.28' (Flood elevation advised)

Inflow Area = 29.751 ac,100.00% Impervious,  Inflow Depth = 3.26"    for  2-yr event
Inflow = 119.73 cfs @ 12.19 hrs,  Volume= 8.073 af
Outflow = 119.73 cfs @ 12.19 hrs,  Volume= 8.073 af,  Atten= 0%,  Lag= 0.0 min
Primary = 119.73 cfs @ 12.19 hrs,  Volume= 8.073 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 22.28' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 17.81' 96.0"  Round Culvert   
L= 2,520.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.81' / 13.95'   S= 0.0015 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=115.85 cfs @ 12.19 hrs  HW=22.20'  TW=18.12'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 115.85 cfs @ 5.95 fps)

Pond 6P: 108" pipe out
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Summary for Pond 7P: 120" pipe out

[57] Hint: Peaked at 18.51' (Flood elevation advised)

Inflow Area = 34.911 ac,100.00% Impervious,  Inflow Depth = 7.80"    for  2-yr event
Inflow = 188.02 cfs @ 12.63 hrs,  Volume= 22.702 af
Outflow = 188.02 cfs @ 12.63 hrs,  Volume= 22.702 af,  Atten= 0%,  Lag= 0.0 min
Primary = 188.02 cfs @ 12.63 hrs,  Volume= 22.702 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 18.51' @ 12.63 hrs

Device Routing     Invert Outlet Devices

#1 Primary 12.95' 96.0"  Round Culvert   
L= 1,680.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.95' / 10.68'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=187.63 cfs @ 12.63 hrs  HW=18.51'  TW=13.38'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 187.63 cfs @ 7.09 fps)

Pond 7P: 120" pipe out
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Summary for Pond 8AP: Weir B, 42" outlet

[57] Hint: Peaked at 34.92' (Flood elevation advised)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 1.54"    for  2-yr event
Inflow = 233.59 cfs @ 12.63 hrs,  Volume= 38.543 af
Outflow = 233.59 cfs @ 12.63 hrs,  Volume= 38.543 af,  Atten= 0%,  Lag= 0.0 min
Primary = 60.57 cfs @ 12.61 hrs,  Volume= 25.267 af
Secondary = 173.38 cfs @ 12.64 hrs,  Volume= 13.276 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 34.92' @ 12.61 hrs

Device Routing     Invert Outlet Devices

#1 Primary 30.72' 42.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.72' / 30.10'   S= 0.0031 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 9.62 sf   

#2 Secondary 33.38' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  2.00   
Width (feet)  50.00  50.00  54.00  54.00   

Primary OutFlow  Max=60.38 cfs @ 12.61 hrs  HW=34.90'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 60.38 cfs @ 6.64 fps)

Secondary OutFlow  Max=205.32 cfs @ 12.64 hrs  HW=34.86'  TW=34.49'   (Dynamic Tailwater)
2=Custom Weir/Orifice  (Weir Controls 205.32 cfs @ 2.71 fps)

Pond 8AP: Weir B, 42" outlet
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Summary for Pond 8BP: Weir B, 54" outlet

[57] Hint: Peaked at 34.51' (Flood elevation advised)

Inflow = 173.38 cfs @ 12.64 hrs,  Volume= 13.276 af
Outflow = 173.38 cfs @ 12.64 hrs,  Volume= 13.276 af,  Atten= 0%,  Lag= 0.0 min
Primary = 173.38 cfs @ 12.64 hrs,  Volume= 13.276 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 34.51' @ 12.64 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.13' 54.0"  Round Culvert   
L= 104.6'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.13' / 14.01'   S= 0.1254 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 15.90 sf   

Primary OutFlow  Max=173.12 cfs @ 12.64 hrs  HW=34.49'  TW=18.51'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 173.12 cfs @ 10.88 fps)

Pond 8BP: Weir B, 54" outlet
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Summary for Pond 9P: Mashapaug Pond

Inflow Area = 945.000 ac, 0.00% Impervious,  Inflow Depth = 1.68"    for  2-yr event
Inflow = 548.69 cfs @ 13.10 hrs,  Volume= 132.617 af
Outflow = 16.93 cfs @ 24.27 hrs,  Volume= 56.288 af,  Atten= 97%,  Lag= 670.1 min
Primary = 16.93 cfs @ 24.27 hrs,  Volume= 56.288 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 40.53' @ 24.24 hrs   Surf.Area= 3,501,801 sf   Storage= 5,218,328 cf

Plug-Flow detention time= 1,604.0 min calculated for 56.288 af (42% of inflow)
Center-of-Mass det. time= 1,461.4 min ( 2,370.6 - 909.3 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 18,089,867 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 3,340,437 0 0
43.00 3,763,597 14,208,068 14,208,068
44.00 4,000,000 3,881,799 18,089,867

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 48.0"  Round Culvert   
L= 1,400.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 31.70'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Secondary 43.50' 200.0' long  x 24.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=16.93 cfs @ 24.27 hrs  HW=40.53'  TW=33.64'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 16.93 cfs @ 5.71 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 9P: Mashapaug Pond

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

600

550

500

450

400

350

300

250

200

150

100

50

0

Inflow Area=945.000 ac

Peak Elev=40.53'

Storage=5,218,328 cf

548.69 cfs
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16.93 cfs

0.00 cfs
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Summary for Link 1L: Fenners Pond

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 1.01"    for  2-yr event
Inflow = 60.57 cfs @ 12.61 hrs,  Volume= 25.267 af
Primary = 60.57 cfs @ 12.61 hrs,  Volume= 25.267 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 1L: Fenners Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=300.000 ac
60.57 cfs

60.57 cfs
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Summary for Link 2L: Pawtuxet River

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 7.17"    for  2-yr event
Inflow = 185.32 cfs @ 12.71 hrs,  Volume= 24.152 af
Primary = 185.32 cfs @ 12.71 hrs,  Volume= 24.152 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 2L: Pawtuxet River

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=40.441 ac
185.32 cfs
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Summary for Link 3L: Roger Williams Park Ponds

Inflow Area = 1,623.000 ac, 0.00% Impervious,  Inflow Depth > 0.84"    for  2-yr event
Inflow = 432.02 cfs @ 12.41 hrs,  Volume= 113.593 af
Primary = 432.02 cfs @ 12.41 hrs,  Volume= 113.593 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Roger Williams Park Ponds

Inflow
Primary

Hydrograph

Time  (hours)
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=945.000 ac   0.00% Impervious   Runoff Depth=3.12"Subcatchment 1S: Mashapaug Pond 
   Flow Length=7,568'   Tc=76.3 min   CN=82   Runoff=1,087.29 cfs  246.002 af

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=3.12"Subcatchment 2S: Mashapuag Brook 
   Flow Length=3,150'   Slope=0.0500 '/'   Tc=6.7 min   CN=82   Runoff=112.17 cfs  7.810 af

Runoff Area=15.000 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 3S: RIDOT Watershed
   Flow Length=2,750'   Tc=7.3 min   CN=98   Runoff=73.32 cfs  6.016 af

Runoff Area=648.000 ac   0.00% Impervious   Runoff Depth=2.15"Subcatchment 4S: RWPP Watershed
   Flow Length=3,765'   Tc=23.3 min   CN=71   Runoff=1,015.18 cfs  116.335 af

Runoff Area=300.000 ac   0.00% Impervious   Runoff Depth=2.94"Subcatchment 5S: Secondary Weir Box 
   Flow Length=8,474'   Tc=40.8 min   CN=80   Runoff=475.14 cfs  73.413 af

Runoff Area=1.559 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 6S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=7.89 cfs  0.625 af

Runoff Area=2.785 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 7S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=14.10 cfs  1.117 af

Runoff Area=2.937 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 8S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=14.87 cfs  1.178 af

Runoff Area=7.470 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 9S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=37.81 cfs  2.996 af

Runoff Area=5.160 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 10S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=26.12 cfs  2.070 af

Runoff Area=5.530 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 11S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=27.99 cfs  2.218 af

   Inflow=475.14 cfs  73.413 afReach 1R: Box Culvert
   Outflow=475.14 cfs  73.413 af

Avg. Flow Depth=3.72'   Max Vel=4.58 fps   Inflow=402.50 cfs  68.846 afReach 2R: ditch
n=0.030   L=1,900.0'   S=0.0025 '/'   Capacity=381.55 cfs   Outflow=331.27 cfs  68.846 af

Peak Elev=36.76'   Inflow=73.32 cfs  6.016 afPond 1P: 36" pipe
36.0"  Round Culvert  n=0.013  L=10.0'  S=0.0300 '/'   Outflow=73.32 cfs  6.016 af

Peak Elev=32.41'   Inflow=154.80 cfs  25.289 afPond 2AP: Weir A, 72" outlet
72.0"  Round Culvert  n=0.013  L=823.0'  S=0.0010 '/'   Outflow=154.80 cfs  25.289 af

Peak Elev=35.58'   Inflow=112.58 cfs  144.115 afPond 2BP: Weir A, 36" outlet
   Primary=33.09 cfs  124.842 af   Secondary=81.49 cfs  19.273 af   Outflow=112.58 cfs  144.115 af
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Peak Elev=0.00'Pond 3P: 36" pipe
36.0"  Round Culvert  n=0.013  L=4,670.0'  S=0.0021 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=30.45'   Inflow=176.55 cfs  27.032 afPond 4P: 84" pipe out
84.0"  Round Culvert  n=0.013  L=3,232.0'  S=0.0013 '/'   Outflow=176.55 cfs  27.032 af

Peak Elev=25.67'   Inflow=191.29 cfs  28.210 afPond 5P: 96" pipe out
96.0"  Round Culvert  n=0.013  L=200.0'  S=0.0018 '/'   Outflow=191.29 cfs  28.210 af

Peak Elev=25.08'   Inflow=228.82 cfs  31.206 afPond 6P: 108" pipe out
96.0"  Round Culvert  n=0.013  L=2,520.0'  S=0.0015 '/'   Outflow=228.82 cfs  31.206 af

Peak Elev=21.77'   Inflow=375.50 cfs  66.628 afPond 7P: 120" pipe out
96.0"  Round Culvert  n=0.013  L=1,680.0'  S=0.0014 '/'   Outflow=375.50 cfs  66.628 af

Peak Elev=48.70'   Inflow=475.14 cfs  73.413 afPond 8AP: Weir B, 42" outlet
   Primary=183.22 cfs  40.060 af   Secondary=302.21 cfs  33.353 af   Outflow=475.14 cfs  73.413 af

Peak Elev=44.95'   Inflow=302.21 cfs  33.353 afPond 8BP: Weir B, 54" outlet
54.0"  Round Culvert  n=0.013  L=104.6'  S=0.1254 '/'   Outflow=302.21 cfs  33.353 af

Peak Elev=41.63'  Storage=9,161,755 cf   Inflow=1,087.29 cfs  246.002 afPond 9P: Mashapaug Pond
   Primary=44.35 cfs  136.306 af   Secondary=0.00 cfs  0.000 af   Outflow=44.35 cfs  136.306 af

   Inflow=183.22 cfs  40.060 afLink 1L: Fenners Pond
   Primary=183.22 cfs  40.060 af

   Inflow=331.27 cfs  68.846 afLink 2L: Pawtuxet River
   Primary=331.27 cfs  68.846 af

   Inflow=1,044.61 cfs  241.178 afLink 3L: Roger Williams Park Ponds
   Primary=1,044.61 cfs  241.178 af

Total Runoff Area = 1,963.441 ac   Runoff Volume = 459.780 af   Average Runoff Depth = 2.81"
97.94% Pervious = 1,923.000 ac     2.06% Impervious = 40.441 ac
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Summary for Subcatchment 1S: Mashapaug Pond Watershed

Runoff = 1,087.29 cfs @ 13.08 hrs,  Volume= 246.002 af,  Depth= 3.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 945.000 82

945.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

76.3 7,568 1.65 Direct Entry, 

Subcatchment 1S: Mashapaug Pond Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=945.000 ac

Runoff Volume=246.002 af

Runoff Depth=3.12"

Flow Length=7,568'

Tc=76.3 min

CN=82

1,087.29 cfs
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Summary for Subcatchment 2S: Mashapuag Brook Watershed

Runoff = 112.17 cfs @ 12.19 hrs,  Volume= 7.810 af,  Depth= 3.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 30.000 82

30.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0500 0.53 Sheet Flow, 
Fallow   n= 0.050   P2= 3.38"

1.8 500 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 2,600 0.0500 13.29 23.49 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Concrete pipe, bends & connections

6.7 3,150 Total

Subcatchment 2S: Mashapuag Brook Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=30.000 ac

Runoff Volume=7.810 af

Runoff Depth=3.12"

Flow Length=3,150'

Slope=0.0500 '/'

Tc=6.7 min

CN=82

112.17 cfs
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Summary for Subcatchment 3S: RIDOT Watershed

Runoff = 73.32 cfs @ 12.20 hrs,  Volume= 6.016 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

15.000 98 Paved parking, HSG A

15.000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0400 1.62 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 3.38"

6.0 2,600 0.0100 7.20 22.62 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  Concrete pipe, bends & connections

0.8 100 0.0100 2.03 Shallow Concentrated Flow, shallow
Paved   Kv= 20.3 fps

7.3 2,750 Total

Subcatchment 3S: RIDOT Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=15.000 ac

Runoff Volume=6.016 af

Runoff Depth=4.81"

Flow Length=2,750'

Tc=7.3 min

CN=98

73.32 cfs
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Summary for Subcatchment 4S: RWPP Watershed

Runoff = 1,015.18 cfs @ 12.40 hrs,  Volume= 116.335 af,  Depth= 2.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 648.000 71 RWPP

648.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0100 0.12 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.38"

13.0 500 0.0010 0.64 Shallow Concentrated Flow, gutter flow
Paved   Kv= 20.3 fps

3.1 3,215 0.0500 17.44 54.80 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

23.3 3,765 Total

Subcatchment 4S: RWPP Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=648.000 ac

Runoff Volume=116.335 af

Runoff Depth=2.15"

Flow Length=3,765'

Tc=23.3 min

CN=71

1,015.18 cfs
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Summary for Subcatchment 5S: Secondary Weir Box Watershed

Runoff = 475.14 cfs @ 12.62 hrs,  Volume= 73.413 af,  Depth= 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 300.000 80

300.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 222 0.0250 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.38"

16.8 8,252 0.0130 8.21 25.79 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

40.8 8,474 Total

Subcatchment 5S: Secondary Weir Box Watershed

Runoff

Hydrograph

Time  (hours)
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10-yr Rainfall=5.05"

Runoff Area=300.000 ac

Runoff Volume=73.413 af

Runoff Depth=2.94"

Flow Length=8,474'

Tc=40.8 min

CN=80

475.14 cfs
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Summary for Subcatchment 6S: Rt-10 subcatchment

Runoff = 7.89 cfs @ 12.18 hrs,  Volume= 0.625 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 1.559 98 rough delination of road land use (250ft wide *5000 ft length)

1.559 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=1.559 ac

Runoff Volume=0.625 af

Runoff Depth=4.81"

Tc=6.0 min

CN=98

7.89 cfs
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Summary for Subcatchment 7S: Rt-10 subcatchment

Runoff = 14.10 cfs @ 12.18 hrs,  Volume= 1.117 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 2.785 98 rough delination of road land use (250ft wide *5000 ft length)

2.785 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 7S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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10-yr Rainfall=5.05"

Runoff Area=2.785 ac

Runoff Volume=1.117 af

Runoff Depth=4.81"

Tc=6.0 min

CN=98

14.10 cfs
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Summary for Subcatchment 8S: I-95 subcatchment

Runoff = 14.87 cfs @ 12.18 hrs,  Volume= 1.178 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 2.937 98 rough delination of road land use (250ft wide *5000 ft length)

2.937 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment 9S: I-95 subcatchment

Runoff = 37.81 cfs @ 12.18 hrs,  Volume= 2.996 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 7.470 98 rough delination of road land use (250ft wide *5000 ft length)

7.470 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 9S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment 10S: I-95 subcatchment

Runoff = 26.12 cfs @ 12.18 hrs,  Volume= 2.070 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 5.160 98 rough delination of road land use (250ft wide *5000 ft length)

5.160 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 10S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=5.160 ac

Runoff Volume=2.070 af

Runoff Depth=4.81"

Tc=6.0 min

CN=98

26.12 cfs



Providence_10_year  10-yr Rainfall=5.05"ProvidenceWeir_Existing_upper&lower
  Printed  3/13/2018Prepared by VHB

Page 108HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 11S: I-95 subcatchment

Runoff = 27.99 cfs @ 12.18 hrs,  Volume= 2.218 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 5.530 98 rough delination of road land use (250ft wide *5000 ft length)

5.530 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 11S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Summary for Reach 1R: Box Culvert

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 2.94"    for  10-yr event
Inflow = 475.14 cfs @ 12.62 hrs,  Volume= 73.413 af
Outflow = 475.14 cfs @ 12.62 hrs,  Volume= 73.413 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2

Reach 1R: Box Culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Reach 2R: ditch

[55] Hint: Peak inflow is 105% of Manning's capacity

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 20.43"    for  10-yr event
Inflow = 402.50 cfs @ 12.20 hrs,  Volume= 68.846 af
Outflow = 331.27 cfs @ 12.28 hrs,  Volume= 68.846 af,  Atten= 18%,  Lag= 4.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 4.58 fps,  Min. Travel Time= 6.9 min
Avg. Velocity = 1.13 fps,  Avg. Travel Time= 28.0 min

Peak Storage= 137,252 cf @ 12.28 hrs
Average Depth at Peak Storage= 3.72'
Bank-Full Depth= 4.00'  Flow Area= 80.0 sf,  Capacity= 381.55 cfs

12.00'  x  4.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 28.00'
Length= 1,900.0'   Slope= 0.0025 '/'
Inlet Invert= 10.68',  Outlet Invert= 5.94'

Reach 2R: ditch

Inflow
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Summary for Pond 1P: 36" pipe

[57] Hint: Peaked at 36.76' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 4.81"    for  10-yr event
Inflow = 73.32 cfs @ 12.20 hrs,  Volume= 6.016 af
Outflow = 73.32 cfs @ 12.20 hrs,  Volume= 6.016 af,  Atten= 0%,  Lag= 0.0 min
Primary = 73.32 cfs @ 12.20 hrs,  Volume= 6.016 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 36.76' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.00' 36.0"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.00' / 26.70'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=70.23 cfs @ 12.20 hrs  HW=36.59'  TW=32.33'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 70.23 cfs @ 9.93 fps)

Pond 1P: 36" pipe

Inflow
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Time  (hours)
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Summary for Pond 2AP: Weir A, 72" outlet

[57] Hint: Peaked at 32.41' (Flood elevation advised)
[80] Warning: Exceeded Pond 1P by 0.69' @ 24.30 hrs (3.42 cfs 0.366 af) 

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 20.23"    for  10-yr event
Inflow = 154.80 cfs @ 12.19 hrs,  Volume= 25.289 af
Outflow = 154.80 cfs @ 12.19 hrs,  Volume= 25.289 af,  Atten= 0%,  Lag= 0.0 min
Primary = 154.80 cfs @ 12.19 hrs,  Volume= 25.289 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 32.41' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 26.07' 72.0"  Round Culvert   
L= 823.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.07' / 25.25'   S= 0.0010 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 28.27 sf   

Primary OutFlow  Max=145.78 cfs @ 12.19 hrs  HW=32.31'  TW=30.35'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 145.78 cfs @ 6.16 fps)

Pond 2AP: Weir A, 72" outlet

Inflow
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Hydrograph
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Summary for Pond 2BP: Weir A, 36" outlet

[57] Hint: Peaked at 35.58' (Flood elevation advised)

Inflow Area = 975.000 ac, 0.00% Impervious,  Inflow Depth > 1.77"    for  10-yr event
Inflow = 112.58 cfs @ 12.19 hrs,  Volume= 144.115 af
Outflow = 112.58 cfs @ 12.19 hrs,  Volume= 144.115 af,  Atten= 0%,  Lag= 0.0 min
Primary = 33.09 cfs @ 12.26 hrs,  Volume= 124.842 af
Secondary = 81.49 cfs @ 12.19 hrs,  Volume= 19.273 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 35.58' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 31.50' 36.0"  Round Culvert   
L= 4,870.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Secondary 34.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  3.50   
Width (feet)  22.00  22.00  24.00  24.00   

Primary OutFlow  Max=33.10 cfs @ 12.26 hrs  HW=35.27'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 33.10 cfs @ 4.80 fps)

Secondary OutFlow  Max=78.84 cfs @ 12.19 hrs  HW=35.56'  TW=32.30'   (Dynamic Tailwater)
2=Custom Weir/Orifice  (Weir Controls 78.84 cfs @ 3.36 fps)

Pond 2BP: Weir A, 36" outlet
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Summary for Pond 3P: 36" pipe

[43] Hint: Has no inflow (Outflow=Zero)

Device Routing     Invert Outlet Devices

#1 Primary 31.20' 36.0"  Round Culvert   
L= 4,670.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 31.20' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 3P: 36" pipe
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Summary for Pond 4P: 84" pipe out

[57] Hint: Peaked at 30.45' (Flood elevation advised)

Inflow Area = 19.344 ac,100.00% Impervious,  Inflow Depth = 16.77"    for  10-yr event
Inflow = 176.55 cfs @ 12.19 hrs,  Volume= 27.032 af
Outflow = 176.55 cfs @ 12.19 hrs,  Volume= 27.032 af,  Atten= 0%,  Lag= 0.0 min
Primary = 176.55 cfs @ 12.19 hrs,  Volume= 27.032 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 30.45' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 24.25' 84.0"  Round Culvert   
L= 3,232.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.25' / 20.17'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 38.48 sf   

Primary OutFlow  Max=167.09 cfs @ 12.19 hrs  HW=30.33'  TW=25.54'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 167.09 cfs @ 6.30 fps)

Pond 4P: 84" pipe out
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Summary for Pond 5P: 96" pipe out

[57] Hint: Peaked at 25.67' (Flood elevation advised)

Inflow Area = 22.281 ac,100.00% Impervious,  Inflow Depth = 15.19"    for  10-yr event
Inflow = 191.29 cfs @ 12.19 hrs,  Volume= 28.210 af
Outflow = 191.29 cfs @ 12.19 hrs,  Volume= 28.210 af,  Atten= 0%,  Lag= 0.0 min
Primary = 191.29 cfs @ 12.19 hrs,  Volume= 28.210 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 25.67' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 19.17' 96.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.17' / 18.81'   S= 0.0018 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=140.74 cfs @ 12.19 hrs  HW=25.52'  TW=24.94'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 140.74 cfs @ 4.51 fps)

Pond 5P: 96" pipe out
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Summary for Pond 6P: 108" pipe out

[57] Hint: Peaked at 25.08' (Flood elevation advised)
[80] Warning: Exceeded Pond 5P by 0.61' @ 12.50 hrs (40.13 cfs 0.671 af) 

Inflow Area = 29.751 ac,100.00% Impervious,  Inflow Depth = 12.59"    for  10-yr event
Inflow = 228.82 cfs @ 12.19 hrs,  Volume= 31.206 af
Outflow = 228.82 cfs @ 12.19 hrs,  Volume= 31.206 af,  Atten= 0%,  Lag= 0.0 min
Primary = 228.82 cfs @ 12.19 hrs,  Volume= 31.206 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 25.08' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 17.81' 96.0"  Round Culvert   
L= 2,520.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.81' / 13.95'   S= 0.0015 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=222.13 cfs @ 12.19 hrs  HW=24.92'  TW=21.57'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 222.13 cfs @ 6.24 fps)

Pond 6P: 108" pipe out
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Summary for Pond 7P: 120" pipe out

[57] Hint: Peaked at 21.77' (Flood elevation advised)

Inflow Area = 34.911 ac,100.00% Impervious,  Inflow Depth = 22.90"    for  10-yr event
Inflow = 375.50 cfs @ 12.20 hrs,  Volume= 66.628 af
Outflow = 375.50 cfs @ 12.20 hrs,  Volume= 66.628 af,  Atten= 0%,  Lag= 0.0 min
Primary = 375.50 cfs @ 12.20 hrs,  Volume= 66.628 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 21.77' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 12.95' 96.0"  Round Culvert   
L= 1,680.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.95' / 10.68'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=372.09 cfs @ 12.20 hrs  HW=21.70'  TW=14.14'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 372.09 cfs @ 8.43 fps)

Pond 7P: 120" pipe out
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Summary for Pond 8AP: Weir B, 42" outlet

[57] Hint: Peaked at 48.70' (Flood elevation advised)
[95] Warning: Outlet Device #2 rise exceeded

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 2.94"    for  10-yr event
Inflow = 475.14 cfs @ 12.62 hrs,  Volume= 73.413 af
Outflow = 475.14 cfs @ 12.62 hrs,  Volume= 73.413 af,  Atten= 0%,  Lag= 0.0 min
Primary = 183.22 cfs @ 12.54 hrs,  Volume= 40.060 af
Secondary = 302.21 cfs @ 12.67 hrs,  Volume= 33.353 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 48.70' @ 12.54 hrs

Device Routing     Invert Outlet Devices

#1 Primary 30.72' 42.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.72' / 30.10'   S= 0.0031 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 9.62 sf   

#2 Secondary 33.38' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  2.00   
Width (feet)  50.00  50.00  54.00  54.00   

Primary OutFlow  Max=182.89 cfs @ 12.54 hrs  HW=48.65'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 182.89 cfs @ 19.01 fps)

Secondary OutFlow  Max=571.67 cfs @ 12.67 hrs  HW=46.12'  TW=44.87'   (Dynamic Tailwater)
2=Custom Weir/Orifice  (Orifice Controls 571.67 cfs @ 5.50 fps)
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Pond 8AP: Weir B, 42" outlet
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Summary for Pond 8BP: Weir B, 54" outlet

[57] Hint: Peaked at 44.95' (Flood elevation advised)
[80] Warning: Exceeded Pond 8AP by 4.17' @ 12.95 hrs (1,043.17 cfs 27.660 af) 

Inflow = 302.21 cfs @ 12.67 hrs,  Volume= 33.353 af
Outflow = 302.21 cfs @ 12.67 hrs,  Volume= 33.353 af,  Atten= 0%,  Lag= 0.0 min
Primary = 302.21 cfs @ 12.67 hrs,  Volume= 33.353 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 44.95' @ 12.67 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.13' 54.0"  Round Culvert   
L= 104.6'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.13' / 14.01'   S= 0.1254 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 15.90 sf   

Primary OutFlow  Max=301.40 cfs @ 12.67 hrs  HW=44.87'  TW=20.82'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 301.40 cfs @ 18.95 fps)

Pond 8BP: Weir B, 54" outlet

Inflow
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Hydrograph

Time  (hours)
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Summary for Pond 9P: Mashapaug Pond

Inflow Area = 945.000 ac, 0.00% Impervious,  Inflow Depth = 3.12"    for  10-yr event
Inflow = 1,087.29 cfs @ 13.08 hrs,  Volume= 246.002 af
Outflow = 44.35 cfs @ 23.02 hrs,  Volume= 136.306 af,  Atten= 96%,  Lag= 596.1 min
Primary = 44.35 cfs @ 23.02 hrs,  Volume= 136.306 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 41.63' @ 22.96 hrs   Surf.Area= 3,618,973 sf   Storage= 9,161,755 cf

Plug-Flow detention time= 1,481.7 min calculated for 136.211 af (55% of inflow)
Center-of-Mass det. time= 1,366.9 min ( 2,251.5 - 884.6 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 18,089,867 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 3,340,437 0 0
43.00 3,763,597 14,208,068 14,208,068
44.00 4,000,000 3,881,799 18,089,867

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 48.0"  Round Culvert   
L= 1,400.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 31.70'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Secondary 43.50' 200.0' long  x 24.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=44.35 cfs @ 23.02 hrs  HW=41.63'  TW=34.84'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 44.35 cfs @ 7.17 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 9P: Mashapaug Pond
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Summary for Link 1L: Fenners Pond

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 1.60"    for  10-yr event
Inflow = 183.22 cfs @ 12.54 hrs,  Volume= 40.060 af
Primary = 183.22 cfs @ 12.54 hrs,  Volume= 40.060 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 1L: Fenners Pond

Inflow
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Hydrograph

Time  (hours)
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Summary for Link 2L: Pawtuxet River

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 20.43"    for  10-yr event
Inflow = 331.27 cfs @ 12.28 hrs,  Volume= 68.846 af
Primary = 331.27 cfs @ 12.28 hrs,  Volume= 68.846 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 2L: Pawtuxet River

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link 3L: Roger Williams Park Ponds

Inflow Area = 1,623.000 ac, 0.00% Impervious,  Inflow Depth > 1.78"    for  10-yr event
Inflow = 1,044.61 cfs @ 12.40 hrs,  Volume= 241.178 af
Primary = 1,044.61 cfs @ 12.40 hrs,  Volume= 241.178 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Roger Williams Park Ponds

Inflow
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Hydrograph

Time  (hours)
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=945.000 ac   0.00% Impervious   Runoff Depth=4.08"Subcatchment 1S: Mashapaug Pond 
   Flow Length=7,568'   Tc=76.3 min   CN=82   Runoff=1,439.94 cfs  321.238 af

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=4.08"Subcatchment 2S: Mashapuag Brook 
   Flow Length=3,150'   Slope=0.0500 '/'   Tc=6.7 min   CN=82   Runoff=147.00 cfs  10.198 af

Runoff Area=15.000 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 3S: RIDOT Watershed
   Flow Length=2,750'   Tc=7.3 min   CN=98   Runoff=89.93 cfs  7.327 af

Runoff Area=648.000 ac   0.00% Impervious   Runoff Depth=2.98"Subcatchment 4S: RWPP Watershed
   Flow Length=3,765'   Tc=23.3 min   CN=71   Runoff=1,437.60 cfs  160.895 af

Runoff Area=300.000 ac   0.00% Impervious   Runoff Depth=3.87"Subcatchment 5S: Secondary Weir Box 
   Flow Length=8,474'   Tc=40.8 min   CN=80   Runoff=634.45 cfs  96.790 af

Runoff Area=1.559 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 6S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=9.68 cfs  0.762 af

Runoff Area=2.785 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 7S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=17.29 cfs  1.360 af

Runoff Area=2.937 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 8S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=18.23 cfs  1.435 af

Runoff Area=7.470 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 9S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=46.38 cfs  3.649 af

Runoff Area=5.160 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 10S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=32.03 cfs  2.521 af

Runoff Area=5.530 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 11S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=34.33 cfs  2.701 af

   Inflow=634.45 cfs  96.790 afReach 1R: Box Culvert
   Outflow=634.45 cfs  96.790 af

Avg. Flow Depth=4.36'   Max Vel=4.96 fps   Inflow=534.30 cfs  127.779 afReach 2R: ditch
n=0.030   L=1,900.0'   S=0.0025 '/'   Capacity=381.55 cfs   Outflow=446.72 cfs  127.779 af

Peak Elev=41.42'   Inflow=89.93 cfs  7.327 afPond 1P: 36" pipe
36.0"  Round Culvert  n=0.013  L=10.0'  S=0.0300 '/'   Outflow=89.93 cfs  7.327 af

Peak Elev=34.96'   Inflow=206.32 cfs  67.811 afPond 2AP: Weir A, 72" outlet
72.0"  Round Culvert  n=0.013  L=823.0'  S=0.0010 '/'   Outflow=206.32 cfs  67.811 af

Peak Elev=35.87'   Inflow=147.94 cfs  204.567 afPond 2BP: Weir A, 36" outlet
   Primary=33.09 cfs  144.083 af   Secondary=116.44 cfs  60.484 af   Outflow=147.94 cfs  204.567 af
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Peak Elev=0.00'Pond 3P: 36" pipe
36.0"  Round Culvert  n=0.013  L=4,670.0'  S=0.0021 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=33.41'   Inflow=233.02 cfs  69.933 afPond 4P: 84" pipe out
84.0"  Round Culvert  n=0.013  L=3,232.0'  S=0.0013 '/'   Outflow=233.02 cfs  69.933 af

Peak Elev=28.98'   Inflow=251.10 cfs  71.368 afPond 5P: 96" pipe out
96.0"  Round Culvert  n=0.013  L=200.0'  S=0.0018 '/'   Outflow=251.10 cfs  71.368 af

Peak Elev=29.82'   Inflow=297.16 cfs  75.017 afPond 6P: 108" pipe out
96.0"  Round Culvert  n=0.013  L=2,520.0'  S=0.0015 '/'   Outflow=297.16 cfs  75.017 af

Peak Elev=26.07'   Inflow=500.52 cfs  125.077 afPond 7P: 120" pipe out
96.0"  Round Culvert  n=0.013  L=1,680.0'  S=0.0014 '/'   Outflow=500.52 cfs  125.077 af

Peak Elev=60.97'   Inflow=634.45 cfs  96.790 afPond 8AP: Weir B, 42" outlet
   Primary=246.65 cfs  49.250 af   Secondary=396.76 cfs  47.540 af   Outflow=634.45 cfs  96.790 af

Peak Elev=56.22'   Inflow=396.76 cfs  47.540 afPond 8BP: Weir B, 54" outlet
54.0"  Round Culvert  n=0.013  L=104.6'  S=0.1254 '/'   Outflow=396.76 cfs  47.540 af

Peak Elev=42.32'  Storage=11,669,812 cf   Inflow=1,439.94 cfs  321.238 afPond 9P: Mashapaug Pond
   Primary=65.21 cfs  194.369 af   Secondary=0.00 cfs  0.000 af   Outflow=65.21 cfs  194.369 af

   Inflow=246.65 cfs  49.250 afLink 1L: Fenners Pond
   Primary=246.65 cfs  49.250 af

   Inflow=446.72 cfs  127.779 afLink 2L: Pawtuxet River
   Primary=446.72 cfs  127.779 af

   Inflow=1,468.71 cfs  304.978 afLink 3L: Roger Williams Park Ponds
   Primary=1,468.71 cfs  304.978 af

Total Runoff Area = 1,963.441 ac   Runoff Volume = 608.875 af   Average Runoff Depth = 3.72"
97.94% Pervious = 1,923.000 ac     2.06% Impervious = 40.441 ac
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Summary for Subcatchment 1S: Mashapaug Pond Watershed

Runoff = 1,439.94 cfs @ 13.07 hrs,  Volume= 321.238 af,  Depth= 4.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 945.000 82

945.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

76.3 7,568 1.65 Direct Entry, 

Subcatchment 1S: Mashapaug Pond Watershed
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25-yr Rainfall=6.10"

Runoff Area=945.000 ac

Runoff Volume=321.238 af

Runoff Depth=4.08"

Flow Length=7,568'

Tc=76.3 min

CN=82

1,439.94 cfs
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Summary for Subcatchment 2S: Mashapuag Brook Watershed

Runoff = 147.00 cfs @ 12.19 hrs,  Volume= 10.198 af,  Depth= 4.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 30.000 82

30.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0500 0.53 Sheet Flow, 
Fallow   n= 0.050   P2= 3.38"

1.8 500 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 2,600 0.0500 13.29 23.49 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Concrete pipe, bends & connections

6.7 3,150 Total

Subcatchment 2S: Mashapuag Brook Watershed
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Hydrograph

Time  (hours)
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25-yr Rainfall=6.10"

Runoff Area=30.000 ac

Runoff Volume=10.198 af

Runoff Depth=4.08"

Flow Length=3,150'

Slope=0.0500 '/'

Tc=6.7 min

CN=82

147.00 cfs
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Summary for Subcatchment 3S: RIDOT Watershed

Runoff = 89.93 cfs @ 12.20 hrs,  Volume= 7.327 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

15.000 98 Paved parking, HSG A

15.000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0400 1.62 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 3.38"

6.0 2,600 0.0100 7.20 22.62 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  Concrete pipe, bends & connections

0.8 100 0.0100 2.03 Shallow Concentrated Flow, shallow
Paved   Kv= 20.3 fps

7.3 2,750 Total

Subcatchment 3S: RIDOT Watershed

Runoff

Hydrograph

Time  (hours)
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25-yr Rainfall=6.10"

Runoff Area=15.000 ac

Runoff Volume=7.327 af

Runoff Depth=5.86"

Flow Length=2,750'

Tc=7.3 min

CN=98

89.93 cfs
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Summary for Subcatchment 4S: RWPP Watershed

Runoff = 1,437.60 cfs @ 12.40 hrs,  Volume= 160.895 af,  Depth= 2.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 648.000 71 RWPP

648.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0100 0.12 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.38"

13.0 500 0.0010 0.64 Shallow Concentrated Flow, gutter flow
Paved   Kv= 20.3 fps

3.1 3,215 0.0500 17.44 54.80 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

23.3 3,765 Total

Subcatchment 4S: RWPP Watershed

Runoff

Hydrograph

Time  (hours)
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25-yr Rainfall=6.10"

Runoff Area=648.000 ac

Runoff Volume=160.895 af

Runoff Depth=2.98"

Flow Length=3,765'

Tc=23.3 min

CN=71

1,437.60 cfs
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Summary for Subcatchment 5S: Secondary Weir Box Watershed

Runoff = 634.45 cfs @ 12.61 hrs,  Volume= 96.790 af,  Depth= 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 300.000 80

300.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 222 0.0250 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.38"

16.8 8,252 0.0130 8.21 25.79 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

40.8 8,474 Total

Subcatchment 5S: Secondary Weir Box Watershed

Runoff

Hydrograph

Time  (hours)
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25-yr Rainfall=6.10"

Runoff Area=300.000 ac

Runoff Volume=96.790 af

Runoff Depth=3.87"

Flow Length=8,474'

Tc=40.8 min

CN=80

634.45 cfs
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Summary for Subcatchment 6S: Rt-10 subcatchment

Runoff = 9.68 cfs @ 12.18 hrs,  Volume= 0.762 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 1.559 98 rough delination of road land use (250ft wide *5000 ft length)

1.559 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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25-yr Rainfall=6.10"

Runoff Area=1.559 ac

Runoff Volume=0.762 af

Runoff Depth=5.86"

Tc=6.0 min

CN=98

9.68 cfs
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Summary for Subcatchment 7S: Rt-10 subcatchment

Runoff = 17.29 cfs @ 12.18 hrs,  Volume= 1.360 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 2.785 98 rough delination of road land use (250ft wide *5000 ft length)

2.785 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 7S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_25_year

25-yr Rainfall=6.10"

Runoff Area=2.785 ac

Runoff Volume=1.360 af

Runoff Depth=5.86"

Tc=6.0 min

CN=98

17.29 cfs
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Summary for Subcatchment 8S: I-95 subcatchment

Runoff = 18.23 cfs @ 12.18 hrs,  Volume= 1.435 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 2.937 98 rough delination of road land use (250ft wide *5000 ft length)

2.937 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_25_year

25-yr Rainfall=6.10"

Runoff Area=2.937 ac

Runoff Volume=1.435 af

Runoff Depth=5.86"

Tc=6.0 min

CN=98

18.23 cfs
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Summary for Subcatchment 9S: I-95 subcatchment

Runoff = 46.38 cfs @ 12.18 hrs,  Volume= 3.649 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 7.470 98 rough delination of road land use (250ft wide *5000 ft length)

7.470 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 9S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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25-yr Rainfall=6.10"

Runoff Area=7.470 ac

Runoff Volume=3.649 af

Runoff Depth=5.86"

Tc=6.0 min

CN=98

46.38 cfs
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Summary for Subcatchment 10S: I-95 subcatchment

Runoff = 32.03 cfs @ 12.18 hrs,  Volume= 2.521 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 5.160 98 rough delination of road land use (250ft wide *5000 ft length)

5.160 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 10S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_25_year

25-yr Rainfall=6.10"

Runoff Area=5.160 ac

Runoff Volume=2.521 af

Runoff Depth=5.86"

Tc=6.0 min

CN=98

32.03 cfs
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Summary for Subcatchment 11S: I-95 subcatchment

Runoff = 34.33 cfs @ 12.18 hrs,  Volume= 2.701 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 5.530 98 rough delination of road land use (250ft wide *5000 ft length)

5.530 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 11S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_25_year

25-yr Rainfall=6.10"

Runoff Area=5.530 ac

Runoff Volume=2.701 af

Runoff Depth=5.86"

Tc=6.0 min

CN=98

34.33 cfs
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Summary for Reach 1R: Box Culvert

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 3.87"    for  25-yr event
Inflow = 634.45 cfs @ 12.61 hrs,  Volume= 96.790 af
Outflow = 634.45 cfs @ 12.61 hrs,  Volume= 96.790 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2

Reach 1R: Box Culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Reach 2R: ditch

[91] Warning: Storage range exceeded by 0.36'
[55] Hint: Peak inflow is 140% of Manning's capacity

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 37.92"    for  25-yr event
Inflow = 534.30 cfs @ 12.20 hrs,  Volume= 127.779 af
Outflow = 446.72 cfs @ 12.26 hrs,  Volume= 127.779 af,  Atten= 16%,  Lag= 3.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 4.96 fps,  Min. Travel Time= 6.4 min
Avg. Velocity = 1.40 fps,  Avg. Travel Time= 22.7 min

Peak Storage= 170,835 cf @ 12.26 hrs
Average Depth at Peak Storage= 4.36'
Bank-Full Depth= 4.00'  Flow Area= 80.0 sf,  Capacity= 381.55 cfs

12.00'  x  4.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 28.00'
Length= 1,900.0'   Slope= 0.0025 '/'
Inlet Invert= 10.68',  Outlet Invert= 5.94'
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Reach 2R: ditch

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=40.441 ac

Avg. Flow Depth=4.36'

Max Vel=4.96 fps

n=0.030

L=1,900.0'

S=0.0025 '/'

Capacity=381.55 cfs

534.30 cfs

446.72 cfs
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Summary for Pond 1P: 36" pipe

[57] Hint: Peaked at 41.42' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 5.86"    for  25-yr event
Inflow = 89.93 cfs @ 12.20 hrs,  Volume= 7.327 af
Outflow = 89.93 cfs @ 12.20 hrs,  Volume= 7.327 af,  Atten= 0%,  Lag= 0.0 min
Primary = 89.93 cfs @ 12.20 hrs,  Volume= 7.327 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 41.42' @ 12.21 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.00' 36.0"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.00' / 26.70'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=85.35 cfs @ 12.20 hrs  HW=41.07'  TW=34.78'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 85.35 cfs @ 12.07 fps)

Pond 1P: 36" pipe
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Summary for Pond 2AP: Weir A, 72" outlet

[57] Hint: Peaked at 34.96' (Flood elevation advised)
[80] Warning: Exceeded Pond 1P by 1.57' @ 24.45 hrs (13.59 cfs 3.301 af) 

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 54.25"    for  25-yr event
Inflow = 206.32 cfs @ 12.19 hrs,  Volume= 67.811 af
Outflow = 206.32 cfs @ 12.19 hrs,  Volume= 67.811 af,  Atten= 0%,  Lag= 0.0 min
Primary = 206.32 cfs @ 12.19 hrs,  Volume= 67.811 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 34.96' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 26.07' 72.0"  Round Culvert   
L= 823.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.07' / 25.25'   S= 0.0010 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 28.27 sf   

Primary OutFlow  Max=166.73 cfs @ 12.19 hrs  HW=34.71'  TW=32.62'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 166.73 cfs @ 5.90 fps)

Pond 2AP: Weir A, 72" outlet
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Summary for Pond 2BP: Weir A, 36" outlet

[57] Hint: Peaked at 35.87' (Flood elevation advised)

Inflow Area = 975.000 ac, 0.00% Impervious,  Inflow Depth > 2.52"    for  25-yr event
Inflow = 147.94 cfs @ 12.19 hrs,  Volume= 204.567 af
Outflow = 147.94 cfs @ 12.19 hrs,  Volume= 204.567 af,  Atten= 0%,  Lag= 0.0 min
Primary = 33.09 cfs @ 12.31 hrs,  Volume= 144.083 af
Secondary = 116.44 cfs @ 12.19 hrs,  Volume= 60.484 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 35.87' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 31.50' 36.0"  Round Culvert   
L= 4,870.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Secondary 34.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  3.50   
Width (feet)  22.00  22.00  24.00  24.00   

Primary OutFlow  Max=32.97 cfs @ 12.31 hrs  HW=35.18'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 32.97 cfs @ 4.85 fps)

Secondary OutFlow  Max=112.42 cfs @ 12.19 hrs  HW=35.84'  TW=34.66'   (Dynamic Tailwater)
2=Custom Weir/Orifice  (Weir Controls 112.42 cfs @ 3.73 fps)

Pond 2BP: Weir A, 36" outlet
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Summary for Pond 3P: 36" pipe

[43] Hint: Has no inflow (Outflow=Zero)

Device Routing     Invert Outlet Devices

#1 Primary 31.20' 36.0"  Round Culvert   
L= 4,670.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 31.20' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 3P: 36" pipe
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Summary for Pond 4P: 84" pipe out

[57] Hint: Peaked at 33.41' (Flood elevation advised)

Inflow Area = 19.344 ac,100.00% Impervious,  Inflow Depth = 43.38"    for  25-yr event
Inflow = 233.02 cfs @ 12.19 hrs,  Volume= 69.933 af
Outflow = 233.02 cfs @ 12.19 hrs,  Volume= 69.933 af,  Atten= 0%,  Lag= 0.0 min
Primary = 233.02 cfs @ 12.19 hrs,  Volume= 69.933 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 33.41' @ 12.23 hrs

Device Routing     Invert Outlet Devices

#1 Primary 24.25' 84.0"  Round Culvert   
L= 3,232.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.25' / 20.17'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 38.48 sf   

Primary OutFlow  Max=218.50 cfs @ 12.19 hrs  HW=32.57'  TW=28.34'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 218.50 cfs @ 6.03 fps)

Pond 4P: 84" pipe out
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Summary for Pond 5P: 96" pipe out

[57] Hint: Peaked at 28.98' (Flood elevation advised)

Inflow Area = 22.281 ac,100.00% Impervious,  Inflow Depth = 38.44"    for  25-yr event
Inflow = 251.10 cfs @ 12.19 hrs,  Volume= 71.368 af
Outflow = 251.10 cfs @ 12.19 hrs,  Volume= 71.368 af,  Atten= 0%,  Lag= 0.0 min
Primary = 251.10 cfs @ 12.19 hrs,  Volume= 71.368 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 28.98' @ 12.22 hrs

Device Routing     Invert Outlet Devices

#1 Primary 19.17' 96.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.17' / 18.81'   S= 0.0018 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=0.00 cfs @ 12.19 hrs  HW=28.31'  TW=29.34'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 5P: 96" pipe out
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Summary for Pond 6P: 108" pipe out

[57] Hint: Peaked at 29.82' (Flood elevation advised)
[80] Warning: Exceeded Pond 5P by 2.79' @ 12.50 hrs (227.21 cfs 7.535 af) 

Inflow Area = 29.751 ac,100.00% Impervious,  Inflow Depth = 30.26"    for  25-yr event
Inflow = 297.16 cfs @ 12.19 hrs,  Volume= 75.017 af
Outflow = 297.16 cfs @ 12.19 hrs,  Volume= 75.017 af,  Atten= 0%,  Lag= 0.0 min
Primary = 297.16 cfs @ 12.19 hrs,  Volume= 75.017 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 29.82' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 17.81' 96.0"  Round Culvert   
L= 2,520.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.81' / 13.95'   S= 0.0015 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=298.17 cfs @ 12.19 hrs  HW=29.26'  TW=25.74'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 298.17 cfs @ 5.93 fps)

Pond 6P: 108" pipe out
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Summary for Pond 7P: 120" pipe out

[57] Hint: Peaked at 26.07' (Flood elevation advised)
[80] Warning: Exceeded Pond 6P by 0.46' @ 12.80 hrs (37.60 cfs 0.761 af) 

Inflow Area = 34.911 ac,100.00% Impervious,  Inflow Depth = 42.99"    for  25-yr event
Inflow = 500.52 cfs @ 12.20 hrs,  Volume= 125.077 af
Outflow = 500.52 cfs @ 12.20 hrs,  Volume= 125.077 af,  Atten= 0%,  Lag= 0.0 min
Primary = 500.52 cfs @ 12.20 hrs,  Volume= 125.077 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 26.07' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 12.95' 96.0"  Round Culvert   
L= 1,680.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.95' / 10.68'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=496.46 cfs @ 12.20 hrs  HW=25.95'  TW=14.76'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 496.46 cfs @ 9.88 fps)

Pond 7P: 120" pipe out
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Summary for Pond 8AP: Weir B, 42" outlet

[57] Hint: Peaked at 60.97' (Flood elevation advised)
[95] Warning: Outlet Device #2 rise exceeded

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 3.87"    for  25-yr event
Inflow = 634.45 cfs @ 12.61 hrs,  Volume= 96.790 af
Outflow = 634.45 cfs @ 12.61 hrs,  Volume= 96.790 af,  Atten= 0%,  Lag= 0.0 min
Primary = 246.65 cfs @ 12.55 hrs,  Volume= 49.250 af
Secondary = 396.76 cfs @ 12.65 hrs,  Volume= 47.540 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 60.97' @ 12.55 hrs

Device Routing     Invert Outlet Devices

#1 Primary 30.72' 42.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.72' / 30.10'   S= 0.0031 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 9.62 sf   

#2 Secondary 33.38' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  2.00   
Width (feet)  50.00  50.00  54.00  54.00   

Primary OutFlow  Max=246.50 cfs @ 12.55 hrs  HW=60.94'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 246.50 cfs @ 25.62 fps)

Secondary OutFlow  Max=700.57 cfs @ 12.65 hrs  HW=58.09'  TW=56.21'   (Dynamic Tailwater)
2=Custom Weir/Orifice  (Orifice Controls 700.57 cfs @ 6.74 fps)
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Pond 8AP: Weir B, 42" outlet
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Summary for Pond 8BP: Weir B, 54" outlet

[57] Hint: Peaked at 56.22' (Flood elevation advised)
[80] Warning: Exceeded Pond 8AP by 4.80' @ 12.90 hrs (1,119.11 cfs 51.039 af) 

Inflow = 396.76 cfs @ 12.65 hrs,  Volume= 47.540 af
Outflow = 396.76 cfs @ 12.65 hrs,  Volume= 47.540 af,  Atten= 0%,  Lag= 0.0 min
Primary = 396.76 cfs @ 12.65 hrs,  Volume= 47.540 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 56.22' @ 12.65 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.13' 54.0"  Round Culvert   
L= 104.6'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.13' / 14.01'   S= 0.1254 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 15.90 sf   

Primary OutFlow  Max=396.63 cfs @ 12.65 hrs  HW=56.21'  TW=24.04'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 396.63 cfs @ 24.94 fps)

Pond 8BP: Weir B, 54" outlet
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Summary for Pond 9P: Mashapaug Pond

Inflow Area = 945.000 ac, 0.00% Impervious,  Inflow Depth = 4.08"    for  25-yr event
Inflow = 1,439.94 cfs @ 13.07 hrs,  Volume= 321.238 af
Outflow = 65.21 cfs @ 22.27 hrs,  Volume= 194.369 af,  Atten= 95%,  Lag= 551.7 min
Primary = 65.21 cfs @ 22.27 hrs,  Volume= 194.369 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 42.32' @ 22.21 hrs   Surf.Area= 3,691,560 sf   Storage= 11,669,812 cf

Plug-Flow detention time= 1,428.7 min calculated for 194.369 af (61% of inflow)
Center-of-Mass det. time= 1,321.8 min ( 2,197.4 - 875.7 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 18,089,867 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 3,340,437 0 0
43.00 3,763,597 14,208,068 14,208,068
44.00 4,000,000 3,881,799 18,089,867

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 48.0"  Round Culvert   
L= 1,400.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 31.70'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Secondary 43.50' 200.0' long  x 24.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=65.21 cfs @ 22.27 hrs  HW=42.32'  TW=35.11'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 65.21 cfs @ 7.93 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 9P: Mashapaug Pond
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Summary for Link 1L: Fenners Pond

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 1.97"    for  25-yr event
Inflow = 246.65 cfs @ 12.55 hrs,  Volume= 49.250 af
Primary = 246.65 cfs @ 12.55 hrs,  Volume= 49.250 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 1L: Fenners Pond
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Summary for Link 2L: Pawtuxet River

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 37.92"    for  25-yr event
Inflow = 446.72 cfs @ 12.26 hrs,  Volume= 127.779 af
Primary = 446.72 cfs @ 12.26 hrs,  Volume= 127.779 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 2L: Pawtuxet River
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Summary for Link 3L: Roger Williams Park Ponds

Inflow Area = 1,623.000 ac, 0.00% Impervious,  Inflow Depth > 2.25"    for  25-yr event
Inflow = 1,468.71 cfs @ 12.40 hrs,  Volume= 304.978 af
Primary = 1,468.71 cfs @ 12.40 hrs,  Volume= 304.978 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Roger Williams Park Ponds
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=945.000 ac   0.00% Impervious   Runoff Depth=5.58"Subcatchment 1S: Mashapaug Pond 
   Flow Length=7,568'   Tc=76.3 min   CN=82   Runoff=1,992.55 cfs  439.065 af

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=5.58"Subcatchment 2S: Mashapuag Brook 
   Flow Length=3,150'   Slope=0.0500 '/'   Tc=6.7 min   CN=82   Runoff=200.83 cfs  13.939 af

Runoff Area=15.000 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 3S: RIDOT Watershed
   Flow Length=2,750'   Tc=7.3 min   CN=98   Runoff=115.33 cfs  9.325 af

Runoff Area=648.000 ac   0.00% Impervious   Runoff Depth=4.32"Subcatchment 4S: RWPP Watershed
   Flow Length=3,765'   Tc=23.3 min   CN=71   Runoff=2,124.12 cfs  233.265 af

Runoff Area=300.000 ac   0.00% Impervious   Runoff Depth=5.34"Subcatchment 5S: Secondary Weir Box 
   Flow Length=8,474'   Tc=40.8 min   CN=80   Runoff=885.09 cfs  133.608 af

Runoff Area=1.559 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 6S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=12.41 cfs  0.969 af

Runoff Area=2.785 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 7S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=22.17 cfs  1.731 af

Runoff Area=2.937 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 8S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=23.38 cfs  1.826 af

Runoff Area=7.470 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 9S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=59.47 cfs  4.644 af

Runoff Area=5.160 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 10S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=41.08 cfs  3.208 af

Runoff Area=5.530 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 11S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=44.03 cfs  3.438 af

   Inflow=885.09 cfs  133.608 afReach 1R: Box Culvert
   Outflow=885.09 cfs  133.608 af

Avg. Flow Depth=5.16'   Max Vel=5.29 fps   Inflow=689.93 cfs  239.027 afReach 2R: ditch
n=0.030   L=1,900.0'   S=0.0025 '/'   Capacity=381.55 cfs   Outflow=594.44 cfs  239.024 af

Peak Elev=57.65'   Inflow=115.33 cfs  9.325 afPond 1P: 36" pipe
36.0"  Round Culvert  n=0.013  L=10.0'  S=0.0300 '/'   Outflow=115.33 cfs  9.327 af

Peak Elev=46.95'   Inflow=278.19 cfs  152.207 afPond 2AP: Weir A, 72" outlet
72.0"  Round Culvert  n=0.013  L=823.0'  S=0.0010 '/'   Outflow=278.19 cfs  152.207 af

Peak Elev=50.05'   Inflow=201.24 cfs  301.307 afPond 2BP: Weir A, 36" outlet
   Primary=47.26 cfs  158.427 af   Secondary=163.43 cfs  142.880 af   Outflow=201.24 cfs  301.307 af
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Peak Elev=0.00'Pond 3P: 36" pipe
36.0"  Round Culvert  n=0.013  L=4,670.0'  S=0.0021 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=47.42'   Inflow=312.64 cfs  154.907 afPond 4P: 84" pipe out
84.0"  Round Culvert  n=0.013  L=3,232.0'  S=0.0013 '/'   Outflow=312.64 cfs  154.907 af

Peak Elev=37.24'   Inflow=335.95 cfs  156.733 afPond 5P: 96" pipe out
96.0"  Round Culvert  n=0.013  L=200.0'  S=0.0018 '/'   Outflow=335.95 cfs  156.733 af

Peak Elev=39.14'   Inflow=395.26 cfs  161.377 afPond 6P: 108" pipe out
96.0"  Round Culvert  n=0.013  L=2,520.0'  S=0.0015 '/'   Outflow=395.26 cfs  161.377 af

Peak Elev=31.01'   Inflow=646.56 cfs  235.589 afPond 7P: 120" pipe out
96.0"  Round Culvert  n=0.013  L=1,680.0'  S=0.0014 '/'   Outflow=646.56 cfs  235.589 af

Peak Elev=86.80'   Inflow=885.09 cfs  133.608 afPond 8AP: Weir B, 42" outlet
   Primary=341.45 cfs  62.605 af   Secondary=551.19 cfs  71.003 af   Outflow=885.09 cfs  133.608 af

Peak Elev=81.28'   Inflow=551.19 cfs  71.003 afPond 8BP: Weir B, 54" outlet
54.0"  Round Culvert  n=0.013  L=104.6'  S=0.1254 '/'   Outflow=551.19 cfs  71.003 af

Peak Elev=43.39'  Storage=15,699,115 cf   Inflow=1,992.55 cfs  439.065 afPond 9P: Mashapaug Pond
   Primary=93.57 cfs  287.369 af   Secondary=0.00 cfs  0.000 af   Outflow=93.57 cfs  287.369 af

   Inflow=341.45 cfs  62.605 afLink 1L: Fenners Pond
   Primary=341.45 cfs  62.605 af

   Inflow=594.44 cfs  239.024 afLink 2L: Pawtuxet River
   Primary=594.44 cfs  239.024 af

   Inflow=2,156.74 cfs  391.693 afLink 3L: Roger Williams Park Ponds
   Primary=2,156.74 cfs  391.693 af

Total Runoff Area = 1,963.441 ac   Runoff Volume = 845.019 af   Average Runoff Depth = 5.16"
97.94% Pervious = 1,923.000 ac     2.06% Impervious = 40.441 ac
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Summary for Subcatchment 1S: Mashapaug Pond Watershed

Runoff = 1,992.55 cfs @ 13.06 hrs,  Volume= 439.065 af,  Depth= 5.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 945.000 82

945.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

76.3 7,568 1.65 Direct Entry, 

Subcatchment 1S: Mashapaug Pond Watershed
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=945.000 ac

Runoff Volume=439.065 af

Runoff Depth=5.58"

Flow Length=7,568'

Tc=76.3 min

CN=82

1,992.55 cfs
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Summary for Subcatchment 2S: Mashapuag Brook Watershed

Runoff = 200.83 cfs @ 12.19 hrs,  Volume= 13.939 af,  Depth= 5.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 30.000 82

30.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0500 0.53 Sheet Flow, 
Fallow   n= 0.050   P2= 3.38"

1.8 500 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 2,600 0.0500 13.29 23.49 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Concrete pipe, bends & connections

6.7 3,150 Total

Subcatchment 2S: Mashapuag Brook Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=30.000 ac

Runoff Volume=13.939 af

Runoff Depth=5.58"

Flow Length=3,150'

Slope=0.0500 '/'

Tc=6.7 min

CN=82

200.83 cfs
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Summary for Subcatchment 3S: RIDOT Watershed

Runoff = 115.33 cfs @ 12.20 hrs,  Volume= 9.325 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

15.000 98 Paved parking, HSG A

15.000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0400 1.62 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 3.38"

6.0 2,600 0.0100 7.20 22.62 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  Concrete pipe, bends & connections

0.8 100 0.0100 2.03 Shallow Concentrated Flow, shallow
Paved   Kv= 20.3 fps

7.3 2,750 Total

Subcatchment 3S: RIDOT Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=15.000 ac

Runoff Volume=9.325 af

Runoff Depth=7.46"

Flow Length=2,750'

Tc=7.3 min

CN=98

115.33 cfs
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Summary for Subcatchment 4S: RWPP Watershed

Runoff = 2,124.12 cfs @ 12.40 hrs,  Volume= 233.265 af,  Depth= 4.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 648.000 71 RWPP

648.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0100 0.12 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.38"

13.0 500 0.0010 0.64 Shallow Concentrated Flow, gutter flow
Paved   Kv= 20.3 fps

3.1 3,215 0.0500 17.44 54.80 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

23.3 3,765 Total

Subcatchment 4S: RWPP Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=648.000 ac

Runoff Volume=233.265 af

Runoff Depth=4.32"

Flow Length=3,765'

Tc=23.3 min

CN=71

2,124.12 cfs
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Summary for Subcatchment 5S: Secondary Weir Box Watershed

Runoff = 885.09 cfs @ 12.61 hrs,  Volume= 133.608 af,  Depth= 5.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 300.000 80

300.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 222 0.0250 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.38"

16.8 8,252 0.0130 8.21 25.79 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

40.8 8,474 Total

Subcatchment 5S: Secondary Weir Box Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=300.000 ac

Runoff Volume=133.608 af

Runoff Depth=5.34"

Flow Length=8,474'

Tc=40.8 min

CN=80

885.09 cfs
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Summary for Subcatchment 6S: Rt-10 subcatchment

Runoff = 12.41 cfs @ 12.18 hrs,  Volume= 0.969 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 1.559 98 rough delination of road land use (250ft wide *5000 ft length)

1.559 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=1.559 ac

Runoff Volume=0.969 af

Runoff Depth=7.46"

Tc=6.0 min

CN=98

12.41 cfs
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Summary for Subcatchment 7S: Rt-10 subcatchment

Runoff = 22.17 cfs @ 12.18 hrs,  Volume= 1.731 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 2.785 98 rough delination of road land use (250ft wide *5000 ft length)

2.785 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 7S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=2.785 ac

Runoff Volume=1.731 af

Runoff Depth=7.46"

Tc=6.0 min

CN=98

22.17 cfs
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Summary for Subcatchment 8S: I-95 subcatchment

Runoff = 23.38 cfs @ 12.18 hrs,  Volume= 1.826 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 2.937 98 rough delination of road land use (250ft wide *5000 ft length)

2.937 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=2.937 ac

Runoff Volume=1.826 af

Runoff Depth=7.46"

Tc=6.0 min

CN=98

23.38 cfs
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Summary for Subcatchment 9S: I-95 subcatchment

Runoff = 59.47 cfs @ 12.18 hrs,  Volume= 4.644 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 7.470 98 rough delination of road land use (250ft wide *5000 ft length)

7.470 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 9S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=7.470 ac

Runoff Volume=4.644 af

Runoff Depth=7.46"

Tc=6.0 min

CN=98

59.47 cfs
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Summary for Subcatchment 10S: I-95 subcatchment

Runoff = 41.08 cfs @ 12.18 hrs,  Volume= 3.208 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 5.160 98 rough delination of road land use (250ft wide *5000 ft length)

5.160 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 10S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=5.160 ac

Runoff Volume=3.208 af

Runoff Depth=7.46"

Tc=6.0 min

CN=98

41.08 cfs
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Summary for Subcatchment 11S: I-95 subcatchment

Runoff = 44.03 cfs @ 12.18 hrs,  Volume= 3.438 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 5.530 98 rough delination of road land use (250ft wide *5000 ft length)

5.530 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 11S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=5.530 ac

Runoff Volume=3.438 af

Runoff Depth=7.46"

Tc=6.0 min

CN=98

44.03 cfs
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Summary for Reach 1R: Box Culvert

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 5.34"    for  100-yr event
Inflow = 885.09 cfs @ 12.61 hrs,  Volume= 133.608 af
Outflow = 885.09 cfs @ 12.61 hrs,  Volume= 133.608 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2

Reach 1R: Box Culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=300.000 ac
885.09 cfs

885.09 cfs
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Summary for Reach 2R: ditch

[91] Warning: Storage range exceeded by 1.16'
[55] Hint: Peak inflow is 181% of Manning's capacity

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 70.93"    for  100-yr event
Inflow = 689.93 cfs @ 12.19 hrs,  Volume= 239.027 af
Outflow = 594.44 cfs @ 12.26 hrs,  Volume= 239.024 af,  Atten= 14%,  Lag= 3.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 5.29 fps,  Min. Travel Time= 6.0 min
Avg. Velocity = 1.92 fps,  Avg. Travel Time= 16.5 min

Peak Storage= 213,532 cf @ 12.26 hrs
Average Depth at Peak Storage= 5.16'
Bank-Full Depth= 4.00'  Flow Area= 80.0 sf,  Capacity= 381.55 cfs

12.00'  x  4.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 28.00'
Length= 1,900.0'   Slope= 0.0025 '/'
Inlet Invert= 10.68',  Outlet Invert= 5.94'
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Reach 2R: ditch

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=40.441 ac

Avg. Flow Depth=5.16'

Max Vel=5.29 fps

n=0.030

L=1,900.0'

S=0.0025 '/'

Capacity=381.55 cfs

689.93 cfs

594.44 cfs
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Summary for Pond 1P: 36" pipe

[57] Hint: Peaked at 57.65' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 7.46"    for  100-yr event
Inflow = 115.33 cfs @ 12.20 hrs,  Volume= 9.325 af
Outflow = 115.33 cfs @ 12.20 hrs,  Volume= 9.327 af,  Atten= 0%,  Lag= 0.0 min
Primary = 115.33 cfs @ 12.20 hrs,  Volume= 9.327 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 57.65' @ 12.24 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.00' 36.0"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.00' / 26.70'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=91.24 cfs @ 12.20 hrs  HW=52.99'  TW=45.81'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 91.24 cfs @ 12.91 fps)

Pond 1P: 36" pipe
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Hydrograph
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Inflow Area=15.000 ac

Peak Elev=57.65'

36.0"

Round Culvert

n=0.013

L=10.0'

S=0.0300 '/'

115.33 cfs

115.33 cfs
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Summary for Pond 2AP: Weir A, 72" outlet

[57] Hint: Peaked at 46.95' (Flood elevation advised)
[80] Warning: Exceeded Pond 1P by 2.54' @ 24.15 hrs (29.39 cfs 13.892 af) 
[80] Warning: Exceeded Pond 2BP by 3.89' @ 12.20 hrs (794.94 cfs 5.988 af) 

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 121.77"    for  100-yr event
Inflow = 278.19 cfs @ 12.19 hrs,  Volume= 152.207 af
Outflow = 278.19 cfs @ 12.19 hrs,  Volume= 152.207 af,  Atten= 0%,  Lag= 0.0 min
Primary = 278.19 cfs @ 12.19 hrs,  Volume= 152.207 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 46.95' @ 12.22 hrs

Device Routing     Invert Outlet Devices

#1 Primary 26.07' 72.0"  Round Culvert   
L= 823.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.07' / 25.25'   S= 0.0010 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 28.27 sf   

Primary OutFlow  Max=87.34 cfs @ 12.19 hrs  HW=44.80'  TW=44.23'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 87.34 cfs @ 3.09 fps)

Pond 2AP: Weir A, 72" outlet
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Summary for Pond 2BP: Weir A, 36" outlet

[57] Hint: Peaked at 50.05' (Flood elevation advised)
[95] Warning: Outlet Device #2 rise exceeded
[80] Warning: Exceeded Pond 9P by 10.21' @ 12.25 hrs (111.04 cfs 1.011 af) 
[80] Warning: Exceeded Pond 9P by 10.21' @ 12.25 hrs (8,554.54 cfs 44.313 af) 

Inflow Area = 975.000 ac, 0.00% Impervious,  Inflow Depth > 3.71"    for  100-yr event
Inflow = 201.24 cfs @ 12.19 hrs,  Volume= 301.307 af
Outflow = 201.24 cfs @ 12.19 hrs,  Volume= 301.307 af,  Atten= 0%,  Lag= 0.0 min
Primary = 47.26 cfs @ 12.26 hrs,  Volume= 158.427 af
Secondary = 163.43 cfs @ 12.18 hrs,  Volume= 142.880 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 50.05' @ 12.26 hrs

Device Routing     Invert Outlet Devices

#1 Primary 31.50' 36.0"  Round Culvert   
L= 4,870.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Secondary 34.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  3.50   
Width (feet)  22.00  22.00  24.00  24.00   

Primary OutFlow  Max=46.52 cfs @ 12.26 hrs  HW=49.28'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 46.52 cfs @ 6.58 fps)

Secondary OutFlow  Max=0.00 cfs @ 12.18 hrs  HW=40.63'  TW=44.24'   (Dynamic Tailwater)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Pond 2BP: Weir A, 36" outlet
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Summary for Pond 3P: 36" pipe

[43] Hint: Has no inflow (Outflow=Zero)

Device Routing     Invert Outlet Devices

#1 Primary 31.20' 36.0"  Round Culvert   
L= 4,670.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 31.20' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 3P: 36" pipe
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Summary for Pond 4P: 84" pipe out

[57] Hint: Peaked at 47.42' (Flood elevation advised)
[80] Warning: Exceeded Pond 2AP by 1.88' @ 12.55 hrs (99.23 cfs 1.754 af) 

Inflow Area = 19.344 ac,100.00% Impervious,  Inflow Depth = 96.10"    for  100-yr event
Inflow = 312.64 cfs @ 12.19 hrs,  Volume= 154.907 af
Outflow = 312.64 cfs @ 12.19 hrs,  Volume= 154.907 af,  Atten= 0%,  Lag= 0.0 min
Primary = 312.64 cfs @ 12.19 hrs,  Volume= 154.907 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 47.42' @ 12.22 hrs

Device Routing     Invert Outlet Devices

#1 Primary 24.25' 84.0"  Round Culvert   
L= 3,232.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.25' / 20.17'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 38.48 sf   

Primary OutFlow  Max=299.20 cfs @ 12.19 hrs  HW=44.07'  TW=35.54'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 299.20 cfs @ 7.77 fps)

Pond 4P: 84" pipe out
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Summary for Pond 5P: 96" pipe out

[57] Hint: Peaked at 37.24' (Flood elevation advised)
[80] Warning: Exceeded Pond 4P by 0.25' @ 12.80 hrs (20.01 cfs 0.174 af) 

Inflow Area = 22.281 ac,100.00% Impervious,  Inflow Depth = 84.41"    for  100-yr event
Inflow = 335.95 cfs @ 12.19 hrs,  Volume= 156.733 af
Outflow = 335.95 cfs @ 12.19 hrs,  Volume= 156.733 af,  Atten= 0%,  Lag= 0.0 min
Primary = 335.95 cfs @ 12.19 hrs,  Volume= 156.733 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 37.24' @ 12.21 hrs

Device Routing     Invert Outlet Devices

#1 Primary 19.17' 96.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.17' / 18.81'   S= 0.0018 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=0.00 cfs @ 12.19 hrs  HW=35.49'  TW=38.11'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 5P: 96" pipe out
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Summary for Pond 6P: 108" pipe out

[57] Hint: Peaked at 39.14' (Flood elevation advised)
[80] Warning: Exceeded Pond 5P by 4.27' @ 12.15 hrs (500.24 cfs 14.829 af) 

Inflow Area = 29.751 ac,100.00% Impervious,  Inflow Depth = 65.09"    for  100-yr event
Inflow = 395.26 cfs @ 12.19 hrs,  Volume= 161.377 af
Outflow = 395.26 cfs @ 12.19 hrs,  Volume= 161.377 af,  Atten= 0%,  Lag= 0.0 min
Primary = 395.26 cfs @ 12.19 hrs,  Volume= 161.377 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 39.14' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 17.81' 96.0"  Round Culvert   
L= 2,520.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.81' / 13.95'   S= 0.0015 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=439.26 cfs @ 12.19 hrs  HW=38.05'  TW=30.40'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 439.26 cfs @ 8.74 fps)

Pond 6P: 108" pipe out
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Summary for Pond 7P: 120" pipe out

[57] Hint: Peaked at 31.01' (Flood elevation advised)
[80] Warning: Exceeded Pond 6P by 2.31' @ 12.90 hrs (196.11 cfs 4.467 af) 

Inflow Area = 34.911 ac,100.00% Impervious,  Inflow Depth = 80.98"    for  100-yr event
Inflow = 646.56 cfs @ 12.20 hrs,  Volume= 235.589 af
Outflow = 646.56 cfs @ 12.20 hrs,  Volume= 235.589 af,  Atten= 0%,  Lag= 0.0 min
Primary = 646.56 cfs @ 12.20 hrs,  Volume= 235.589 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 31.01' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 12.95' 96.0"  Round Culvert   
L= 1,680.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.95' / 10.68'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=641.71 cfs @ 12.20 hrs  HW=30.83'  TW=15.54'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 641.71 cfs @ 12.77 fps)

Pond 7P: 120" pipe out
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Summary for Pond 8AP: Weir B, 42" outlet

[57] Hint: Peaked at 86.80' (Flood elevation advised)
[95] Warning: Outlet Device #2 rise exceeded

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 5.34"    for  100-yr event
Inflow = 885.09 cfs @ 12.61 hrs,  Volume= 133.608 af
Outflow = 885.09 cfs @ 12.61 hrs,  Volume= 133.608 af,  Atten= 0%,  Lag= 0.0 min
Primary = 341.45 cfs @ 12.56 hrs,  Volume= 62.605 af
Secondary = 551.19 cfs @ 12.64 hrs,  Volume= 71.003 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 86.80' @ 12.56 hrs

Device Routing     Invert Outlet Devices

#1 Primary 30.72' 42.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.72' / 30.10'   S= 0.0031 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 9.62 sf   

#2 Secondary 33.38' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  2.00   
Width (feet)  50.00  50.00  54.00  54.00   

Primary OutFlow  Max=340.88 cfs @ 12.56 hrs  HW=86.62'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 340.88 cfs @ 35.43 fps)

Secondary OutFlow  Max=776.84 cfs @ 12.64 hrs  HW=83.34'  TW=81.03'   (Dynamic Tailwater)
2=Custom Weir/Orifice  (Orifice Controls 776.84 cfs @ 7.47 fps)
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Pond 8AP: Weir B, 42" outlet
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Summary for Pond 8BP: Weir B, 54" outlet

[57] Hint: Peaked at 81.28' (Flood elevation advised)
[80] Warning: Exceeded Pond 8AP by 7.65' @ 12.90 hrs (1,413.09 cfs 82.512 af) 

Inflow = 551.19 cfs @ 12.64 hrs,  Volume= 71.003 af
Outflow = 551.19 cfs @ 12.64 hrs,  Volume= 71.003 af,  Atten= 0%,  Lag= 0.0 min
Primary = 551.19 cfs @ 12.64 hrs,  Volume= 71.003 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 81.28' @ 12.63 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.13' 54.0"  Round Culvert   
L= 104.6'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.13' / 14.01'   S= 0.1254 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 15.90 sf   

Primary OutFlow  Max=550.36 cfs @ 12.64 hrs  HW=81.03'  TW=29.15'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 550.36 cfs @ 34.60 fps)

Pond 8BP: Weir B, 54" outlet
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Summary for Pond 9P: Mashapaug Pond

Inflow Area = 945.000 ac, 0.00% Impervious,  Inflow Depth = 5.58"    for  100-yr event
Inflow = 1,992.55 cfs @ 13.06 hrs,  Volume= 439.065 af
Outflow = 93.57 cfs @ 21.50 hrs,  Volume= 287.369 af,  Atten= 95%,  Lag= 506.5 min
Primary = 93.57 cfs @ 21.50 hrs,  Volume= 287.369 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 43.39' @ 21.50 hrs   Surf.Area= 3,856,117 sf   Storage= 15,699,115 cf

Plug-Flow detention time= 1,402.8 min calculated for 287.369 af (65% of inflow)
Center-of-Mass det. time= 1,305.4 min ( 2,170.8 - 865.5 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 18,089,867 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 3,340,437 0 0
43.00 3,763,597 14,208,068 14,208,068
44.00 4,000,000 3,881,799 18,089,867

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 48.0"  Round Culvert   
L= 1,400.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 31.70'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Secondary 43.50' 200.0' long  x 24.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=93.57 cfs @ 21.50 hrs  HW=43.39'  TW=35.42'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 93.57 cfs @ 7.45 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 9P: Mashapaug Pond
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Summary for Link 1L: Fenners Pond

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 2.50"    for  100-yr event
Inflow = 341.45 cfs @ 12.56 hrs,  Volume= 62.605 af
Primary = 341.45 cfs @ 12.56 hrs,  Volume= 62.605 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 1L: Fenners Pond
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Summary for Link 2L: Pawtuxet River

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 70.93"    for  100-yr event
Inflow = 594.44 cfs @ 12.26 hrs,  Volume= 239.024 af
Primary = 594.44 cfs @ 12.26 hrs,  Volume= 239.024 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 2L: Pawtuxet River
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Summary for Link 3L: Roger Williams Park Ponds

Inflow Area = 1,623.000 ac, 0.00% Impervious,  Inflow Depth > 2.90"    for  100-yr event
Inflow = 2,156.74 cfs @ 12.40 hrs,  Volume= 391.693 af
Primary = 2,156.74 cfs @ 12.40 hrs,  Volume= 391.693 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Roger Williams Park Ponds
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

975.000 82   (1S, 2S)

300.000 80   (5S)

15.000 98 Paved parking, HSG A  (3S)

648.000 71 RWPP  (4S)

25.441 98 rough delination of road land use (250ft wide *5000 ft length)  (6S, 7S, 8S, 9S, 10S, 

11S)

1,963.441 78 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

15.000 HSG A 3S

0.000 HSG B

0.000 HSG C

0.000 HSG D

1,948.441 Other 1S, 2S, 4S, 5S, 6S, 7S, 8S, 9S, 10S, 11S

1,963.441 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

0.000 0.000 0.000 0.000 1,275.000 1,275.000

15.000 0.000 0.000 0.000 0.000 15.000 Paved parking

0.000 0.000 0.000 0.000 648.000 648.000 RWPP

0.000 0.000 0.000 0.000 25.441 25.441 rough delination of road land use 

(250ft wide *5000 ft length)

15.000 0.000 0.000 0.000 1,948.441 1,963.441 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 2S 0.00 0.00 2,600.0 0.0500 0.013 18.0 0.0 0.0

2 3S 0.00 0.00 2,600.0 0.0100 0.013 24.0 0.0 0.0

3 4S 0.00 0.00 3,215.0 0.0500 0.012 24.0 0.0 0.0

4 5S 0.00 0.00 8,252.0 0.0130 0.013 24.0 0.0 0.0

5 1P 27.00 26.70 10.0 0.0300 0.013 36.0 0.0 0.0

6 2AP 26.07 25.25 823.0 0.0010 0.013 72.0 0.0 0.0

7 2BP 31.50 21.50 4,870.0 0.0021 0.013 36.0 0.0 12.0

8 3P 31.20 21.50 4,670.0 0.0021 0.013 36.0 0.0 0.0

9 4P 24.25 20.17 3,232.0 0.0013 0.013 84.0 0.0 0.0

10 5P 19.17 18.81 200.0 0.0018 0.013 96.0 0.0 0.0

11 6P 17.81 13.95 2,520.0 0.0015 0.013 96.0 0.0 0.0

12 7P 12.95 10.68 1,680.0 0.0014 0.013 96.0 0.0 0.0

13 8AP 30.72 30.10 200.0 0.0031 0.013 42.0 0.0 0.0

14 8BP 27.13 14.01 104.6 0.1254 0.013 54.0 0.0 0.0

15 9P 39.00 31.70 1,400.0 0.0052 0.013 48.0 0.0 0.0
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=945.000 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 1S: Mashapaug Pond 
   Flow Length=7,568'   Tc=76.3 min   CN=82   Runoff=0.28 cfs  0.130 af

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 2S: Mashapuag Brook 
   Flow Length=3,150'   Slope=0.0500 '/'   Tc=6.7 min   CN=82   Runoff=0.01 cfs  0.004 af

Runoff Area=15.000 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 3S: RiDOT Watershed
   Flow Length=2,750'   Tc=7.3 min   CN=98   Runoff=5.34 cfs  0.397 af

Runoff Area=648.000 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 4S: RWPP Watershed
   Flow Length=3,765'   Tc=23.3 min   CN=71   Runoff=0.00 cfs  0.000 af

Runoff Area=300.000 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 5S: Secondary Weir Box 
   Flow Length=8,474'   Tc=40.8 min   CN=80   Runoff=0.00 cfs  0.000 af

Runoff Area=1.559 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 6S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=0.58 cfs  0.041 af

Runoff Area=2.785 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 7S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=1.03 cfs  0.074 af

Runoff Area=2.937 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 8S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=1.09 cfs  0.078 af

Runoff Area=7.470 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 9S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=2.76 cfs  0.198 af

Runoff Area=5.160 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 10S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=1.91 cfs  0.137 af

Runoff Area=5.530 ac   100.00% Impervious   Runoff Depth=0.32"Subcatchment 11S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=2.04 cfs  0.146 af

   Inflow=0.00 cfs  0.000 afReach 1R: Box Culvert
   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.43'   Max Vel=1.34 fps   Inflow=14.69 cfs  1.075 afReach 2R: ditch
n=0.030   L=1,900.0'   S=0.0025 '/'   Capacity=381.55 cfs   Outflow=7.39 cfs  1.075 af

Peak Elev=27.90'   Inflow=5.34 cfs  0.397 afPond 1P: 36" pipe
36.0"  Round Culvert  n=0.013  L=10.0'  S=0.0300 '/'   Outflow=5.34 cfs  0.397 af

Peak Elev=27.12'   Inflow=5.34 cfs  0.402 afPond 2AP: Weir A, 72" outlet
72.0"  Round Culvert  n=0.013  L=823.0'  S=0.0010 '/'   Outflow=5.34 cfs  0.402 af

Peak Elev=31.55'   Inflow=0.01 cfs  0.004 afPond 2BP: Weir A, 36" outlet
   Primary=0.00 cfs  0.000 af   Secondary=0.01 cfs  0.004 af   Outflow=0.01 cfs  0.004 af
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Peak Elev=0.00'Pond 3P: 36" pipe
36.0"  Round Culvert  n=0.013  L=4,670.0'  S=0.0021 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=25.36'   Inflow=6.92 cfs  0.517 afPond 4P: 84" pipe out
84.0"  Round Culvert  n=0.013  L=3,232.0'  S=0.0013 '/'   Outflow=6.92 cfs  0.517 af

Peak Elev=20.21'   Inflow=8.00 cfs  0.594 afPond 5P: 96" pipe out
96.0"  Round Culvert  n=0.013  L=200.0'  S=0.0018 '/'   Outflow=8.00 cfs  0.594 af

Peak Elev=19.08'   Inflow=10.75 cfs  0.792 afPond 6P: 108" pipe out
96.0"  Round Culvert  n=0.013  L=2,520.0'  S=0.0015 '/'   Outflow=10.75 cfs  0.792 af

Peak Elev=14.35'   Inflow=12.65 cfs  0.929 afPond 7P: 120" pipe out
96.0"  Round Culvert  n=0.013  L=1,680.0'  S=0.0014 '/'   Outflow=12.65 cfs  0.929 af

Peak Elev=30.72'   Inflow=0.00 cfs  0.000 afPond 8AP: Weir B, 42" outlet
   Primary=0.00 cfs  0.000 af   Secondary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.000 af

Peak Elev=27.13'   Inflow=0.00 cfs  0.000 afPond 8BP: Weir B, 54" outlet
54.0"  Round Culvert  n=0.013  L=104.6'  S=0.1254 '/'   Outflow=0.00 cfs  0.000 af

Peak Elev=39.00'  Storage=5,653 cf   Inflow=0.28 cfs  0.130 afPond 9P: Mashapaug Pond
   Primary=0.00 cfs  0.000 af   Secondary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afLink 1L: Fenners Pond
   Primary=0.00 cfs  0.000 af

   Inflow=7.39 cfs  1.075 afLink 2L: Pawtuxet River
   Primary=7.39 cfs  1.075 af

   Inflow=0.00 cfs  0.000 afLink 3L: Roger Williams Park Ponds
   Primary=0.00 cfs  0.000 af

Total Runoff Area = 1,963.441 ac   Runoff Volume = 1.205 af   Average Runoff Depth = 0.01"
97.94% Pervious = 1,923.000 ac     2.06% Impervious = 40.441 ac
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Summary for Subcatchment 1S: Mashapaug Pond Watershed

Runoff = 0.28 cfs @ 21.26 hrs,  Volume= 0.130 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 945.000 82

945.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

76.3 7,568 1.65 Direct Entry, 

Subcatchment 1S: Mashapaug Pond Watershed

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=945.000 ac

Runoff Volume=0.130 af

Runoff Depth=0.00"

Flow Length=7,568'

Tc=76.3 min

CN=82

0.28 cfs
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Summary for Subcatchment 2S: Mashapuag Brook Watershed

Runoff = 0.01 cfs @ 19.96 hrs,  Volume= 0.004 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 30.000 82

30.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0500 0.53 Sheet Flow, 
Fallow   n= 0.050   P2= 3.38"

1.8 500 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 2,600 0.0500 13.29 23.49 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Concrete pipe, bends & connections

6.7 3,150 Total

Subcatchment 2S: Mashapuag Brook Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=30.000 ac

Runoff Volume=0.004 af

Runoff Depth=0.00"

Flow Length=3,150'

Slope=0.0500 '/'

Tc=6.7 min

CN=82

0.01 cfs
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Summary for Subcatchment 3S: RiDOT Watershed

Runoff = 5.34 cfs @ 12.20 hrs,  Volume= 0.397 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

15.000 98 Paved parking, HSG A

15.000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0400 1.62 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 3.38"

6.0 2,600 0.0100 7.20 22.62 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  Concrete pipe, bends & connections

0.8 100 0.0100 2.03 Shallow Concentrated Flow, shallow
Paved   Kv= 20.3 fps

7.3 2,750 Total

Subcatchment 3S: RiDOT Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=15.000 ac

Runoff Volume=0.397 af

Runoff Depth=0.32"

Flow Length=2,750'

Tc=7.3 min

CN=98

5.34 cfs
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Summary for Subcatchment 4S: RWPP Watershed

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 648.000 71 RWPP

648.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0100 0.12 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.38"

13.0 500 0.0010 0.64 Shallow Concentrated Flow, gutter flow
Paved   Kv= 20.3 fps

3.1 3,215 0.0500 17.44 54.80 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

23.3 3,765 Total

Subcatchment 4S: RWPP Watershed

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=648.000 ac

Runoff Volume=0.000 af

Runoff Depth=0.00"

Flow Length=3,765'

Tc=23.3 min

CN=71

0.00 cfs
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Summary for Subcatchment 5S: Secondary Weir Box Watershed

Runoff = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 300.000 80

300.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 222 0.0250 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.38"

16.8 8,252 0.0130 8.21 25.79 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

40.8 8,474 Total

Subcatchment 5S: Secondary Weir Box Watershed

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=300.000 ac

Runoff Volume=0.000 af

Runoff Depth=0.00"

Flow Length=8,474'

Tc=40.8 min

CN=80

0.00 cfs
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Summary for Subcatchment 6S: Rt-10 subcatchment

Runoff = 0.58 cfs @ 12.18 hrs,  Volume= 0.041 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 1.559 98 rough delination of road land use (250ft wide *5000 ft length)

1.559 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=1.559 ac

Runoff Volume=0.041 af

Runoff Depth=0.32"

Tc=6.0 min

CN=98

0.58 cfs
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Summary for Subcatchment 7S: Rt-10 subcatchment

Runoff = 1.03 cfs @ 12.18 hrs,  Volume= 0.074 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 2.785 98 rough delination of road land use (250ft wide *5000 ft length)

2.785 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 7S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Providence_0.5_in

0.5-in Rainfall=0.50"

Runoff Area=2.785 ac

Runoff Volume=0.074 af

Runoff Depth=0.32"

Tc=6.0 min

CN=98

1.03 cfs
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Summary for Subcatchment 8S: I-95 subcatchment

Runoff = 1.09 cfs @ 12.18 hrs,  Volume= 0.078 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 2.937 98 rough delination of road land use (250ft wide *5000 ft length)

2.937 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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CN=98

1.09 cfs
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Summary for Subcatchment 9S: I-95 subcatchment

Runoff = 2.76 cfs @ 12.18 hrs,  Volume= 0.198 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 7.470 98 rough delination of road land use (250ft wide *5000 ft length)

7.470 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 9S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment 10S: I-95 subcatchment

Runoff = 1.91 cfs @ 12.18 hrs,  Volume= 0.137 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 5.160 98 rough delination of road land use (250ft wide *5000 ft length)

5.160 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 10S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment 11S: I-95 subcatchment

Runoff = 2.04 cfs @ 12.18 hrs,  Volume= 0.146 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_0.5_in  0.5-in Rainfall=0.50"

Area (ac) CN Description

* 5.530 98 rough delination of road land use (250ft wide *5000 ft length)

5.530 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 11S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Summary for Reach 1R: Box Culvert

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  0.5-in event
Inflow = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2

Reach 1R: Box Culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Reach 2R: ditch

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 14.69 cfs @ 12.19 hrs,  Volume= 1.075 af
Outflow = 7.39 cfs @ 12.31 hrs,  Volume= 1.075 af,  Atten= 50%,  Lag= 7.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 1.34 fps,  Min. Travel Time= 23.7 min
Avg. Velocity = 0.39 fps,  Avg. Travel Time= 81.0 min

Peak Storage= 10,501 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.43'
Bank-Full Depth= 4.00'  Flow Area= 80.0 sf,  Capacity= 381.55 cfs

12.00'  x  4.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 28.00'
Length= 1,900.0'   Slope= 0.0025 '/'
Inlet Invert= 10.68',  Outlet Invert= 5.94'

Reach 2R: ditch

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Pond 1P: 36" pipe

[57] Hint: Peaked at 27.90' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 5.34 cfs @ 12.20 hrs,  Volume= 0.397 af
Outflow = 5.34 cfs @ 12.20 hrs,  Volume= 0.397 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.34 cfs @ 12.20 hrs,  Volume= 0.397 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 27.90' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.00' 36.0"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.00' / 26.70'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=5.30 cfs @ 12.20 hrs  HW=27.89'  TW=27.12'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 5.30 cfs @ 4.50 fps)

Pond 1P: 36" pipe

Inflow
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Hydrograph

Time  (hours)
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Summary for Pond 2AP: Weir A, 72" outlet

[57] Hint: Peaked at 27.12' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 5.34 cfs @ 12.20 hrs,  Volume= 0.402 af
Outflow = 5.34 cfs @ 12.20 hrs,  Volume= 0.402 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.34 cfs @ 12.20 hrs,  Volume= 0.402 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 27.12' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 26.07' 72.0"  Round Culvert   
L= 823.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.07' / 25.25'   S= 0.0010 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 28.27 sf   

Primary OutFlow  Max=5.30 cfs @ 12.20 hrs  HW=27.12'  TW=25.36'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 5.30 cfs @ 2.42 fps)

Pond 2AP: Weir A, 72" outlet

Inflow
Primary
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Summary for Pond 2BP: Weir A, 36" outlet

[57] Hint: Peaked at 31.55' (Flood elevation advised)

Inflow Area = 975.000 ac, 0.00% Impervious,  Inflow Depth > 0.00"    for  0.5-in event
Inflow = 0.01 cfs @ 19.96 hrs,  Volume= 0.004 af
Outflow = 0.01 cfs @ 19.96 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.01 cfs @ 19.96 hrs,  Volume= 0.004 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 31.55' @ 19.96 hrs

Device Routing     Invert Outlet Devices

#1 Secondary 34.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  3.50   
Width (feet)  22.00  22.00  24.00  24.00   

#2 Primary 32.50' 36.0"  Round Culvert  w/ 12.0" inside fill   L= 4,870.0'   Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 5.01 sf   

#3 Secondary 31.50' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=31.50'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.01 cfs @ 19.96 hrs  HW=31.55'  TW=26.26'   (Dynamic Tailwater)
1=Custom Weir/Orifice  ( Controls 0.00 cfs)
3=Orifice/Grate  (Orifice Controls 0.01 cfs @ 0.73 fps)
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Pond 2BP: Weir A, 36" outlet
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Summary for Pond 3P: 36" pipe

[43] Hint: Has no inflow (Outflow=Zero)

Device Routing     Invert Outlet Devices

#1 Primary 31.20' 36.0"  Round Culvert   
L= 4,670.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 31.20' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 3P: 36" pipe

Primary

Hydrograph

Time  (hours)
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Summary for Pond 4P: 84" pipe out

[57] Hint: Peaked at 25.36' (Flood elevation advised)

Inflow Area = 19.344 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 6.92 cfs @ 12.19 hrs,  Volume= 0.517 af
Outflow = 6.92 cfs @ 12.19 hrs,  Volume= 0.517 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.92 cfs @ 12.19 hrs,  Volume= 0.517 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 25.36' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 24.25' 84.0"  Round Culvert   
L= 3,232.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.25' / 20.17'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 38.48 sf   

Primary OutFlow  Max=6.81 cfs @ 12.19 hrs  HW=25.35'  TW=20.21'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 6.81 cfs @ 2.66 fps)

Pond 4P: 84" pipe out

Inflow
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Summary for Pond 5P: 96" pipe out

[57] Hint: Peaked at 20.21' (Flood elevation advised)

Inflow Area = 22.281 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 8.00 cfs @ 12.19 hrs,  Volume= 0.594 af
Outflow = 8.00 cfs @ 12.19 hrs,  Volume= 0.594 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.00 cfs @ 12.19 hrs,  Volume= 0.594 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 20.21' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 19.17' 96.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.17' / 18.81'   S= 0.0018 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=7.84 cfs @ 12.19 hrs  HW=20.20'  TW=19.06'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 7.84 cfs @ 3.14 fps)

Pond 5P: 96" pipe out

Inflow
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Summary for Pond 6P: 108" pipe out

[57] Hint: Peaked at 19.08' (Flood elevation advised)

Inflow Area = 29.751 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 10.75 cfs @ 12.19 hrs,  Volume= 0.792 af
Outflow = 10.75 cfs @ 12.19 hrs,  Volume= 0.792 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.75 cfs @ 12.19 hrs,  Volume= 0.792 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 19.08' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 17.81' 96.0"  Round Culvert   
L= 2,520.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.81' / 13.95'   S= 0.0015 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=10.47 cfs @ 12.19 hrs  HW=19.06'  TW=14.33'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 10.47 cfs @ 3.17 fps)

Pond 6P: 108" pipe out
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Summary for Pond 7P: 120" pipe out

[57] Hint: Peaked at 14.35' (Flood elevation advised)

Inflow Area = 34.911 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 12.65 cfs @ 12.19 hrs,  Volume= 0.929 af
Outflow = 12.65 cfs @ 12.19 hrs,  Volume= 0.929 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.65 cfs @ 12.19 hrs,  Volume= 0.929 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 14.35' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 12.95' 96.0"  Round Culvert   
L= 1,680.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.95' / 10.68'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=12.30 cfs @ 12.19 hrs  HW=14.33'  TW=11.04'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 12.30 cfs @ 3.22 fps)

Pond 7P: 120" pipe out
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Summary for Pond 8AP: Weir B, 42" outlet

[57] Hint: Peaked at 30.72' (Flood elevation advised)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  0.5-in event
Inflow = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 30.72' @ 0.00 hrs

Device Routing     Invert Outlet Devices

#1 Primary 30.72' 42.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.72' / 30.10'   S= 0.0031 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 9.62 sf   

#2 Secondary 33.38' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  2.00   
Width (feet)  50.00  50.00  54.00  54.00   

Primary OutFlow  Max=0.00 cfs @ 24.48 hrs  HW=30.72'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=30.72'  TW=27.13'   (Dynamic Tailwater)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)

Pond 8AP: Weir B, 42" outlet

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Summary for Pond 8BP: Weir B, 54" outlet

[57] Hint: Peaked at 27.13' (Flood elevation advised)

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 27.13' @ 0.00 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.13' 54.0"  Round Culvert   
L= 104.6'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.13' / 14.01'   S= 0.1254 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 15.90 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=27.13'  TW=12.95'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 8BP: Weir B, 54" outlet

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond 9P: Mashapaug Pond

Inflow Area = 945.000 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  0.5-in event
Inflow = 0.28 cfs @ 21.26 hrs,  Volume= 0.130 af
Outflow = 0.00 cfs @ 28.21 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 417.0 min
Primary = 0.00 cfs @ 28.21 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 39.00' @ 28.21 hrs   Surf.Area= 3,340,616 sf   Storage= 5,653 cf

Plug-Flow detention time= 1,820.1 min calculated for 0.000 af (0% of inflow)
Center-of-Mass det. time= 1,550.9 min ( 2,839.2 - 1,288.3 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 18,089,867 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 3,340,437 0 0
43.00 3,763,597 14,208,068 14,208,068
44.00 4,000,000 3,881,799 18,089,867

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 48.0"  Round Culvert   
L= 1,400.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 31.70'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Secondary 43.50' 200.0' long  x 24.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.00 cfs @ 28.21 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.00 cfs @ 0.07 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 9P: Mashapaug Pond

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Summary for Link 1L: Fenners Pond

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  0.5-in event
Inflow = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 24.48 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 1L: Fenners Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link 2L: Pawtuxet River

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth = 0.32"    for  0.5-in event
Inflow = 7.39 cfs @ 12.31 hrs,  Volume= 1.075 af
Primary = 7.39 cfs @ 12.31 hrs,  Volume= 1.075 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 2L: Pawtuxet River

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link 3L: Roger Williams Park Ponds

Inflow Area = 1,623.000 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  0.5-in event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Roger Williams Park Ponds

Inflow
Primary

Hydrograph

Time  (hours)
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=945.000 ac   0.00% Impervious   Runoff Depth=0.11"Subcatchment 1S: Mashapaug Pond 
   Flow Length=7,568'   Tc=76.3 min   CN=82   Runoff=21.93 cfs  8.992 af

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=0.11"Subcatchment 2S: Mashapuag Brook 
   Flow Length=3,150'   Slope=0.0500 '/'   Tc=6.7 min   CN=82   Runoff=2.14 cfs  0.285 af

Runoff Area=15.000 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 3S: RiDOT Watershed
   Flow Length=2,750'   Tc=7.3 min   CN=98   Runoff=12.69 cfs  0.989 af

Runoff Area=648.000 ac   0.00% Impervious   Runoff Depth=0.01"Subcatchment 4S: RWPP Watershed
   Flow Length=3,765'   Tc=23.3 min   CN=71   Runoff=0.77 cfs  0.424 af

Runoff Area=300.000 ac   0.00% Impervious   Runoff Depth=0.08"Subcatchment 5S: Secondary Weir Box 
   Flow Length=8,474'   Tc=40.8 min   CN=80   Runoff=4.92 cfs  2.083 af

Runoff Area=1.559 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 6S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=1.37 cfs  0.103 af

Runoff Area=2.785 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 7S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=2.44 cfs  0.184 af

Runoff Area=2.937 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 8S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=2.58 cfs  0.194 af

Runoff Area=7.470 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 9S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=6.55 cfs  0.492 af

Runoff Area=5.160 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 10S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=4.53 cfs  0.340 af

Runoff Area=5.530 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment 11S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=4.85 cfs  0.364 af

   Inflow=4.92 cfs  2.083 afReach 1R: Box Culvert
   Outflow=4.92 cfs  2.083 af

Avg. Flow Depth=0.82'   Max Vel=1.97 fps   Inflow=36.82 cfs  3.309 afReach 2R: ditch
n=0.030   L=1,900.0'   S=0.0025 '/'   Capacity=381.55 cfs   Outflow=22.14 cfs  3.297 af

Peak Elev=28.50'   Inflow=12.69 cfs  0.989 afPond 1P: 36" pipe
36.0"  Round Culvert  n=0.013  L=10.0'  S=0.0300 '/'   Outflow=12.69 cfs  0.989 af

Peak Elev=27.78'   Inflow=14.76 cfs  1.632 afPond 2AP: Weir A, 72" outlet
72.0"  Round Culvert  n=0.013  L=823.0'  S=0.0010 '/'   Outflow=14.76 cfs  1.632 af

Peak Elev=32.32'   Inflow=2.14 cfs  0.643 afPond 2BP: Weir A, 36" outlet
   Primary=0.00 cfs  0.000 af   Secondary=2.14 cfs  0.643 af   Outflow=2.14 cfs  0.643 af
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Peak Elev=0.00'Pond 3P: 36" pipe
36.0"  Round Culvert  n=0.013  L=4,670.0'  S=0.0021 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=26.04'   Inflow=18.48 cfs  1.918 afPond 4P: 84" pipe out
84.0"  Round Culvert  n=0.013  L=3,232.0'  S=0.0013 '/'   Outflow=18.48 cfs  1.918 af

Peak Elev=20.84'   Inflow=21.02 cfs  2.112 afPond 5P: 96" pipe out
96.0"  Round Culvert  n=0.013  L=200.0'  S=0.0018 '/'   Outflow=21.02 cfs  2.112 af

Peak Elev=19.80'   Inflow=27.50 cfs  2.604 afPond 6P: 108" pipe out
96.0"  Round Culvert  n=0.013  L=2,520.0'  S=0.0015 '/'   Outflow=27.50 cfs  2.604 af

Peak Elev=15.15'   Inflow=32.00 cfs  2.944 afPond 7P: 120" pipe out
96.0"  Round Culvert  n=0.013  L=1,680.0'  S=0.0014 '/'   Outflow=32.00 cfs  2.944 af

Peak Elev=31.67'   Inflow=4.92 cfs  2.083 afPond 8AP: Weir B, 42" outlet
   Primary=4.92 cfs  2.083 af   Secondary=0.00 cfs  0.000 af   Outflow=4.92 cfs  2.083 af

Peak Elev=27.13'   Inflow=0.00 cfs  0.000 afPond 8BP: Weir B, 54" outlet
54.0"  Round Culvert  n=0.013  L=104.6'  S=0.1254 '/'   Outflow=0.00 cfs  0.000 af

Peak Elev=39.12'  Storage=389,276 cf   Inflow=21.93 cfs  8.992 afPond 9P: Mashapaug Pond
   Primary=0.08 cfs  0.358 af   Secondary=0.00 cfs  0.000 af   Outflow=0.08 cfs  0.358 af

   Inflow=4.92 cfs  2.083 afLink 1L: Fenners Pond
   Primary=4.92 cfs  2.083 af

   Inflow=22.14 cfs  3.297 afLink 2L: Pawtuxet River
   Primary=22.14 cfs  3.297 af

   Inflow=0.77 cfs  0.424 afLink 3L: Roger Williams Park Ponds
   Primary=0.77 cfs  0.424 af

Total Runoff Area = 1,963.441 ac   Runoff Volume = 14.450 af   Average Runoff Depth = 0.09"
97.94% Pervious = 1,923.000 ac     2.06% Impervious = 40.441 ac
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Summary for Subcatchment 1S: Mashapaug Pond Watershed

Runoff = 21.93 cfs @ 13.45 hrs,  Volume= 8.992 af,  Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 945.000 82

945.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

76.3 7,568 1.65 Direct Entry, 

Subcatchment 1S: Mashapaug Pond Watershed
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Summary for Subcatchment 2S: Mashapuag Brook Watershed

Runoff = 2.14 cfs @ 12.23 hrs,  Volume= 0.285 af,  Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 30.000 82

30.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0500 0.53 Sheet Flow, 
Fallow   n= 0.050   P2= 3.38"

1.8 500 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 2,600 0.0500 13.29 23.49 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Concrete pipe, bends & connections

6.7 3,150 Total

Subcatchment 2S: Mashapuag Brook Watershed

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment 3S: RiDOT Watershed

Runoff = 12.69 cfs @ 12.20 hrs,  Volume= 0.989 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

15.000 98 Paved parking, HSG A

15.000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0400 1.62 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 3.38"

6.0 2,600 0.0100 7.20 22.62 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  Concrete pipe, bends & connections

0.8 100 0.0100 2.03 Shallow Concentrated Flow, shallow
Paved   Kv= 20.3 fps

7.3 2,750 Total

Subcatchment 3S: RiDOT Watershed

Runoff

Hydrograph

Time  (hours)
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1.0-in Rainfall=1.00"

Runoff Area=15.000 ac

Runoff Volume=0.989 af

Runoff Depth=0.79"

Flow Length=2,750'

Tc=7.3 min

CN=98

12.69 cfs
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Summary for Subcatchment 4S: RWPP Watershed

Runoff = 0.77 cfs @ 19.16 hrs,  Volume= 0.424 af,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 648.000 71 RWPP

648.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0100 0.12 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.38"

13.0 500 0.0010 0.64 Shallow Concentrated Flow, gutter flow
Paved   Kv= 20.3 fps

3.1 3,215 0.0500 17.44 54.80 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

23.3 3,765 Total

Subcatchment 4S: RWPP Watershed

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment 5S: Secondary Weir Box Watershed

Runoff = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af,  Depth= 0.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 300.000 80

300.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 222 0.0250 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.38"

16.8 8,252 0.0130 8.21 25.79 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

40.8 8,474 Total

Subcatchment 5S: Secondary Weir Box Watershed

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment 6S: Rt-10 subcatchment

Runoff = 1.37 cfs @ 12.18 hrs,  Volume= 0.103 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 1.559 98 rough delination of road land use (250ft wide *5000 ft length)

1.559 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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CN=98

1.37 cfs
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Summary for Subcatchment 7S: Rt-10 subcatchment

Runoff = 2.44 cfs @ 12.18 hrs,  Volume= 0.184 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 2.785 98 rough delination of road land use (250ft wide *5000 ft length)

2.785 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 7S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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2.44 cfs
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Summary for Subcatchment 8S: I-95 subcatchment

Runoff = 2.58 cfs @ 12.18 hrs,  Volume= 0.194 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 2.937 98 rough delination of road land use (250ft wide *5000 ft length)

2.937 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Runoff Volume=0.194 af

Runoff Depth=0.79"

Tc=6.0 min

CN=98

2.58 cfs
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Summary for Subcatchment 9S: I-95 subcatchment

Runoff = 6.55 cfs @ 12.18 hrs,  Volume= 0.492 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 7.470 98 rough delination of road land use (250ft wide *5000 ft length)

7.470 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 9S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Runoff Area=7.470 ac
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6.55 cfs
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Summary for Subcatchment 10S: I-95 subcatchment

Runoff = 4.53 cfs @ 12.18 hrs,  Volume= 0.340 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 5.160 98 rough delination of road land use (250ft wide *5000 ft length)

5.160 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 10S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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1.0-in Rainfall=1.00"

Runoff Area=5.160 ac

Runoff Volume=0.340 af

Runoff Depth=0.79"

Tc=6.0 min

CN=98

4.53 cfs
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Summary for Subcatchment 11S: I-95 subcatchment

Runoff = 4.85 cfs @ 12.18 hrs,  Volume= 0.364 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_1.0_in  1.0-in Rainfall=1.00"

Area (ac) CN Description

* 5.530 98 rough delination of road land use (250ft wide *5000 ft length)

5.530 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 11S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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1.0-in Rainfall=1.00"

Runoff Area=5.530 ac

Runoff Volume=0.364 af

Runoff Depth=0.79"

Tc=6.0 min

CN=98

4.85 cfs
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Summary for Reach 1R: Box Culvert

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 0.08"    for  1.0-in event
Inflow = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af
Outflow = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2

Reach 1R: Box Culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Reach 2R: ditch

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth > 0.98"    for  1.0-in event
Inflow = 36.82 cfs @ 12.19 hrs,  Volume= 3.309 af
Outflow = 22.14 cfs @ 12.28 hrs,  Volume= 3.297 af,  Atten= 40%,  Lag= 5.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 1.97 fps,  Min. Travel Time= 16.0 min
Avg. Velocity = 0.40 fps,  Avg. Travel Time= 78.8 min

Peak Storage= 21,270 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.82'
Bank-Full Depth= 4.00'  Flow Area= 80.0 sf,  Capacity= 381.55 cfs

12.00'  x  4.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 28.00'
Length= 1,900.0'   Slope= 0.0025 '/'
Inlet Invert= 10.68',  Outlet Invert= 5.94'

Reach 2R: ditch

Inflow
Outflow

Hydrograph

Time  (hours)
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S=0.0025 '/'

Capacity=381.55 cfs

36.82 cfs

22.14 cfs
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Summary for Pond 1P: 36" pipe

[57] Hint: Peaked at 28.50' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 0.79"    for  1.0-in event
Inflow = 12.69 cfs @ 12.20 hrs,  Volume= 0.989 af
Outflow = 12.69 cfs @ 12.20 hrs,  Volume= 0.989 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.69 cfs @ 12.20 hrs,  Volume= 0.989 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 28.50' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.00' 36.0"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.00' / 26.70'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=12.54 cfs @ 12.20 hrs  HW=28.49'  TW=27.77'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 12.54 cfs @ 5.21 fps)

Pond 1P: 36" pipe

Inflow
Primary

Hydrograph

Time  (hours)
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12.69 cfs
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Summary for Pond 2AP: Weir A, 72" outlet

[57] Hint: Peaked at 27.78' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth > 1.31"    for  1.0-in event
Inflow = 14.76 cfs @ 12.20 hrs,  Volume= 1.632 af
Outflow = 14.76 cfs @ 12.20 hrs,  Volume= 1.632 af,  Atten= 0%,  Lag= 0.0 min
Primary = 14.76 cfs @ 12.20 hrs,  Volume= 1.632 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 27.78' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 26.07' 72.0"  Round Culvert   
L= 823.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.07' / 25.25'   S= 0.0010 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 28.27 sf   

Primary OutFlow  Max=14.67 cfs @ 12.20 hrs  HW=27.78'  TW=26.03'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 14.67 cfs @ 3.32 fps)

Pond 2AP: Weir A, 72" outlet
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Hydrograph
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Summary for Pond 2BP: Weir A, 36" outlet

[57] Hint: Peaked at 32.32' (Flood elevation advised)

Inflow Area = 975.000 ac, 0.00% Impervious,  Inflow Depth > 0.01"    for  1.0-in event
Inflow = 2.14 cfs @ 12.23 hrs,  Volume= 0.643 af
Outflow = 2.14 cfs @ 12.23 hrs,  Volume= 0.643 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 2.14 cfs @ 12.23 hrs,  Volume= 0.643 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 32.32' @ 12.23 hrs

Device Routing     Invert Outlet Devices

#1 Secondary 34.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  3.50   
Width (feet)  22.00  22.00  24.00  24.00   

#2 Primary 32.50' 36.0"  Round Culvert  w/ 12.0" inside fill   L= 4,870.0'   Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 5.01 sf   

#3 Secondary 31.50' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=31.50'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=2.08 cfs @ 12.23 hrs  HW=32.31'  TW=27.71'   (Dynamic Tailwater)
1=Custom Weir/Orifice  ( Controls 0.00 cfs)
3=Orifice/Grate  (Orifice Controls 2.08 cfs @ 3.06 fps)
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Pond 2BP: Weir A, 36" outlet

Inflow
Outflow
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Hydrograph

Time  (hours)
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Summary for Pond 3P: 36" pipe

[43] Hint: Has no inflow (Outflow=Zero)

Device Routing     Invert Outlet Devices

#1 Primary 31.20' 36.0"  Round Culvert   
L= 4,670.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 31.20' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 3P: 36" pipe
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Time  (hours)
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Summary for Pond 4P: 84" pipe out

[57] Hint: Peaked at 26.04' (Flood elevation advised)

Inflow Area = 19.344 ac,100.00% Impervious,  Inflow Depth > 1.19"    for  1.0-in event
Inflow = 18.48 cfs @ 12.20 hrs,  Volume= 1.918 af
Outflow = 18.48 cfs @ 12.20 hrs,  Volume= 1.918 af,  Atten= 0%,  Lag= 0.0 min
Primary = 18.48 cfs @ 12.20 hrs,  Volume= 1.918 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 26.04' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 24.25' 84.0"  Round Culvert   
L= 3,232.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.25' / 20.17'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 38.48 sf   

Primary OutFlow  Max=18.33 cfs @ 12.20 hrs  HW=26.03'  TW=20.84'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 18.33 cfs @ 3.58 fps)

Pond 4P: 84" pipe out
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Summary for Pond 5P: 96" pipe out

[57] Hint: Peaked at 20.84' (Flood elevation advised)

Inflow Area = 22.281 ac,100.00% Impervious,  Inflow Depth > 1.14"    for  1.0-in event
Inflow = 21.02 cfs @ 12.20 hrs,  Volume= 2.112 af
Outflow = 21.02 cfs @ 12.20 hrs,  Volume= 2.112 af,  Atten= 0%,  Lag= 0.0 min
Primary = 21.02 cfs @ 12.20 hrs,  Volume= 2.112 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 20.84' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 19.17' 96.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.17' / 18.81'   S= 0.0018 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=20.73 cfs @ 12.20 hrs  HW=20.83'  TW=19.79'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 20.73 cfs @ 4.15 fps)

Pond 5P: 96" pipe out
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Summary for Pond 6P: 108" pipe out

[57] Hint: Peaked at 19.80' (Flood elevation advised)

Inflow Area = 29.751 ac,100.00% Impervious,  Inflow Depth > 1.05"    for  1.0-in event
Inflow = 27.50 cfs @ 12.19 hrs,  Volume= 2.604 af
Outflow = 27.50 cfs @ 12.19 hrs,  Volume= 2.604 af,  Atten= 0%,  Lag= 0.0 min
Primary = 27.50 cfs @ 12.19 hrs,  Volume= 2.604 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 19.80' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 17.81' 96.0"  Round Culvert   
L= 2,520.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.81' / 13.95'   S= 0.0015 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=26.89 cfs @ 12.19 hrs  HW=19.78'  TW=15.13'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 26.89 cfs @ 4.20 fps)

Pond 6P: 108" pipe out
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Summary for Pond 7P: 120" pipe out

[57] Hint: Peaked at 15.15' (Flood elevation advised)

Inflow Area = 34.911 ac,100.00% Impervious,  Inflow Depth > 1.01"    for  1.0-in event
Inflow = 32.00 cfs @ 12.19 hrs,  Volume= 2.944 af
Outflow = 32.00 cfs @ 12.19 hrs,  Volume= 2.944 af,  Atten= 0%,  Lag= 0.0 min
Primary = 32.00 cfs @ 12.19 hrs,  Volume= 2.944 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 15.15' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 12.95' 96.0"  Round Culvert   
L= 1,680.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.95' / 10.68'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=31.18 cfs @ 12.19 hrs  HW=15.12'  TW=11.39'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 31.18 cfs @ 4.25 fps)

Pond 7P: 120" pipe out
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Summary for Pond 8AP: Weir B, 42" outlet

[57] Hint: Peaked at 31.67' (Flood elevation advised)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 0.08"    for  1.0-in event
Inflow = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af
Outflow = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 31.67' @ 12.91 hrs

Device Routing     Invert Outlet Devices

#1 Primary 30.72' 42.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.72' / 30.10'   S= 0.0031 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 9.62 sf   

#2 Secondary 33.38' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  2.00   
Width (feet)  50.00  50.00  54.00  54.00   

Primary OutFlow  Max=4.92 cfs @ 12.91 hrs  HW=31.67'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 4.92 cfs @ 3.49 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=30.72'  TW=27.13'   (Dynamic Tailwater)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)

Pond 8AP: Weir B, 42" outlet
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Summary for Pond 8BP: Weir B, 54" outlet

[57] Hint: Peaked at 27.13' (Flood elevation advised)

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 27.13' @ 0.00 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.13' 54.0"  Round Culvert   
L= 104.6'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.13' / 14.01'   S= 0.1254 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 15.90 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=27.13'  TW=12.95'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 8BP: Weir B, 54" outlet
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Summary for Pond 9P: Mashapaug Pond

Inflow Area = 945.000 ac, 0.00% Impervious,  Inflow Depth = 0.11"    for  1.0-in event
Inflow = 21.93 cfs @ 13.45 hrs,  Volume= 8.992 af
Outflow = 0.08 cfs @ 26.27 hrs,  Volume= 0.358 af,  Atten= 100%,  Lag= 769.6 min
Primary = 0.08 cfs @ 26.27 hrs,  Volume= 0.358 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 39.12' @ 26.27 hrs   Surf.Area= 3,352,743 sf   Storage= 389,276 cf

Plug-Flow detention time= 1,931.1 min calculated for 0.358 af (4% of inflow)
Center-of-Mass det. time= 1,686.9 min ( 2,696.6 - 1,009.6 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 18,089,867 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 3,340,437 0 0
43.00 3,763,597 14,208,068 14,208,068
44.00 4,000,000 3,881,799 18,089,867

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 48.0"  Round Culvert   
L= 1,400.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 31.70'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Secondary 43.50' 200.0' long  x 24.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.08 cfs @ 26.27 hrs  HW=39.12'  TW=31.64'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.08 cfs @ 1.23 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 9P: Mashapaug Pond
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Summary for Link 1L: Fenners Pond

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 0.08"    for  1.0-in event
Inflow = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af
Primary = 4.92 cfs @ 12.91 hrs,  Volume= 2.083 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 1L: Fenners Pond
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Summary for Link 2L: Pawtuxet River

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth > 0.98"    for  1.0-in event
Inflow = 22.14 cfs @ 12.28 hrs,  Volume= 3.297 af
Primary = 22.14 cfs @ 12.28 hrs,  Volume= 3.297 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 2L: Pawtuxet River
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Summary for Link 3L: Roger Williams Park Ponds

Inflow Area = 1,623.000 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  1.0-in event
Inflow = 0.77 cfs @ 19.16 hrs,  Volume= 0.424 af
Primary = 0.77 cfs @ 19.16 hrs,  Volume= 0.424 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Roger Williams Park Ponds
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=945.000 ac   0.00% Impervious   Runoff Depth=1.68"Subcatchment 1S: Mashapaug Pond 
   Flow Length=7,568'   Tc=76.3 min   CN=82   Runoff=548.69 cfs  132.617 af

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=1.68"Subcatchment 2S: Mashapuag Brook 
   Flow Length=3,150'   Slope=0.0500 '/'   Tc=6.7 min   CN=82   Runoff=58.32 cfs  4.210 af

Runoff Area=15.000 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 3S: RiDOT Watershed
   Flow Length=2,750'   Tc=7.3 min   CN=98   Runoff=46.59 cfs  3.934 af

Runoff Area=648.000 ac   0.00% Impervious   Runoff Depth=0.99"Subcatchment 4S: RWPP Watershed
   Flow Length=3,765'   Tc=23.3 min   CN=71   Runoff=415.18 cfs  53.365 af

Runoff Area=300.000 ac   0.00% Impervious   Runoff Depth=1.54"Subcatchment 5S: Secondary Weir Box 
   Flow Length=8,474'   Tc=40.8 min   CN=80   Runoff=233.59 cfs  38.543 af

Runoff Area=1.559 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 6S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=5.02 cfs  0.409 af

Runoff Area=2.785 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 7S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=8.96 cfs  0.730 af

Runoff Area=2.937 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 8S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=9.45 cfs  0.770 af

Runoff Area=7.470 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 9S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=24.04 cfs  1.959 af

Runoff Area=5.160 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 10S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=16.60 cfs  1.353 af

Runoff Area=5.530 ac   100.00% Impervious   Runoff Depth=3.15"Subcatchment 11S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=17.79 cfs  1.450 af

   Inflow=233.59 cfs  38.543 afReach 1R: Box Culvert
   Outflow=233.59 cfs  38.543 af

Avg. Flow Depth=2.77'   Max Vel=3.91 fps   Inflow=201.06 cfs  47.543 afReach 2R: ditch
n=0.030   L=1,900.0'   S=0.0025 '/'   Capacity=381.55 cfs   Outflow=189.86 cfs  47.381 af

Peak Elev=32.15'   Inflow=46.59 cfs  3.934 afPond 1P: 36" pipe
36.0"  Round Culvert  n=0.013  L=10.0'  S=0.0300 '/'   Outflow=46.59 cfs  3.934 af

Peak Elev=30.32'   Inflow=85.48 cfs  27.595 afPond 2AP: Weir A, 72" outlet
72.0"  Round Culvert  n=0.013  L=823.0'  S=0.0010 '/'   Outflow=85.48 cfs  27.595 af

Peak Elev=35.09'   Inflow=58.38 cfs  59.919 afPond 2BP: Weir A, 36" outlet
   Primary=19.65 cfs  36.257 af   Secondary=38.89 cfs  23.662 af   Outflow=58.38 cfs  59.919 af
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Peak Elev=0.00'Pond 3P: 36" pipe
36.0"  Round Culvert  n=0.013  L=4,670.0'  S=0.0021 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=28.49'   Inflow=99.28 cfs  28.735 afPond 4P: 84" pipe out
84.0"  Round Culvert  n=0.013  L=3,232.0'  S=0.0013 '/'   Outflow=99.28 cfs  28.735 af

Peak Elev=23.44'   Inflow=108.64 cfs  29.505 afPond 5P: 96" pipe out
96.0"  Round Culvert  n=0.013  L=200.0'  S=0.0018 '/'   Outflow=108.64 cfs  29.505 af

Peak Elev=22.54'   Inflow=132.48 cfs  31.464 afPond 6P: 108" pipe out
96.0"  Round Culvert  n=0.013  L=2,520.0'  S=0.0015 '/'   Outflow=132.48 cfs  31.464 af

Peak Elev=18.59'   Inflow=192.27 cfs  46.093 afPond 7P: 120" pipe out
96.0"  Round Culvert  n=0.013  L=1,680.0'  S=0.0014 '/'   Outflow=192.27 cfs  46.093 af

Peak Elev=34.92'   Inflow=233.59 cfs  38.543 afPond 8AP: Weir B, 42" outlet
   Primary=60.57 cfs  25.267 af   Secondary=173.38 cfs  13.276 af   Outflow=233.59 cfs  38.543 af

Peak Elev=34.51'   Inflow=173.38 cfs  13.276 afPond 8BP: Weir B, 54" outlet
54.0"  Round Culvert  n=0.013  L=104.6'  S=0.1254 '/'   Outflow=173.38 cfs  13.276 af

Peak Elev=40.53'  Storage=5,226,789 cf   Inflow=548.69 cfs  132.617 afPond 9P: Mashapaug Pond
   Primary=16.67 cfs  55.709 af   Secondary=0.00 cfs  0.000 af   Outflow=16.67 cfs  55.709 af

   Inflow=60.57 cfs  25.267 afLink 1L: Fenners Pond
   Primary=60.57 cfs  25.267 af

   Inflow=189.86 cfs  47.381 afLink 2L: Pawtuxet River
   Primary=189.86 cfs  47.381 af

   Inflow=426.78 cfs  89.622 afLink 3L: Roger Williams Park Ponds
   Primary=426.78 cfs  89.622 af

Total Runoff Area = 1,963.441 ac   Runoff Volume = 239.341 af   Average Runoff Depth = 1.46"
97.94% Pervious = 1,923.000 ac     2.06% Impervious = 40.441 ac
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Summary for Subcatchment 1S: Mashapaug Pond Watershed

Runoff = 548.69 cfs @ 13.10 hrs,  Volume= 132.617 af,  Depth= 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 945.000 82

945.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

76.3 7,568 1.65 Direct Entry, 

Subcatchment 1S: Mashapaug Pond Watershed
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Summary for Subcatchment 2S: Mashapuag Brook Watershed

Runoff = 58.32 cfs @ 12.19 hrs,  Volume= 4.210 af,  Depth= 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 30.000 82

30.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0500 0.53 Sheet Flow, 
Fallow   n= 0.050   P2= 3.38"

1.8 500 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 2,600 0.0500 13.29 23.49 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Concrete pipe, bends & connections

6.7 3,150 Total

Subcatchment 2S: Mashapuag Brook Watershed

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment 3S: RiDOT Watershed

Runoff = 46.59 cfs @ 12.19 hrs,  Volume= 3.934 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

15.000 98 Paved parking, HSG A

15.000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0400 1.62 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 3.38"

6.0 2,600 0.0100 7.20 22.62 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  Concrete pipe, bends & connections

0.8 100 0.0100 2.03 Shallow Concentrated Flow, shallow
Paved   Kv= 20.3 fps

7.3 2,750 Total

Subcatchment 3S: RiDOT Watershed

Runoff

Hydrograph
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=15.000 ac

Runoff Volume=3.934 af

Runoff Depth=3.15"

Flow Length=2,750'

Tc=7.3 min

CN=98

46.59 cfs
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Summary for Subcatchment 4S: RWPP Watershed

Runoff = 415.18 cfs @ 12.41 hrs,  Volume= 53.365 af,  Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 648.000 71 RWPP

648.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0100 0.12 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.38"

13.0 500 0.0010 0.64 Shallow Concentrated Flow, gutter flow
Paved   Kv= 20.3 fps

3.1 3,215 0.0500 17.44 54.80 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

23.3 3,765 Total

Subcatchment 4S: RWPP Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=648.000 ac

Runoff Volume=53.365 af

Runoff Depth=0.99"

Flow Length=3,765'

Tc=23.3 min

CN=71

415.18 cfs
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Summary for Subcatchment 5S: Secondary Weir Box Watershed

Runoff = 233.59 cfs @ 12.63 hrs,  Volume= 38.543 af,  Depth= 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 300.000 80

300.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 222 0.0250 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.38"

16.8 8,252 0.0130 8.21 25.79 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

40.8 8,474 Total

Subcatchment 5S: Secondary Weir Box Watershed

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

260

250

240

230

220

210

200

190

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0

Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=300.000 ac

Runoff Volume=38.543 af

Runoff Depth=1.54"

Flow Length=8,474'

Tc=40.8 min

CN=80

233.59 cfs
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Summary for Subcatchment 6S: Rt-10 subcatchment

Runoff = 5.02 cfs @ 12.18 hrs,  Volume= 0.409 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 1.559 98 rough delination of road land use (250ft wide *5000 ft length)

1.559 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=1.559 ac

Runoff Volume=0.409 af

Runoff Depth=3.15"

Tc=6.0 min

CN=98

5.02 cfs
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Summary for Subcatchment 7S: Rt-10 subcatchment

Runoff = 8.96 cfs @ 12.18 hrs,  Volume= 0.730 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 2.785 98 rough delination of road land use (250ft wide *5000 ft length)

2.785 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 7S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=2.785 ac

Runoff Volume=0.730 af

Runoff Depth=3.15"

Tc=6.0 min

CN=98

8.96 cfs
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Summary for Subcatchment 8S: I-95 subcatchment

Runoff = 9.45 cfs @ 12.18 hrs,  Volume= 0.770 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 2.937 98 rough delination of road land use (250ft wide *5000 ft length)

2.937 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=2.937 ac

Runoff Volume=0.770 af

Runoff Depth=3.15"

Tc=6.0 min

CN=98

9.45 cfs
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Summary for Subcatchment 9S: I-95 subcatchment

Runoff = 24.04 cfs @ 12.18 hrs,  Volume= 1.959 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 7.470 98 rough delination of road land use (250ft wide *5000 ft length)

7.470 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 9S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=7.470 ac

Runoff Volume=1.959 af

Runoff Depth=3.15"

Tc=6.0 min

CN=98

24.04 cfs
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Summary for Subcatchment 10S: I-95 subcatchment

Runoff = 16.60 cfs @ 12.18 hrs,  Volume= 1.353 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 5.160 98 rough delination of road land use (250ft wide *5000 ft length)

5.160 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 10S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=5.160 ac

Runoff Volume=1.353 af

Runoff Depth=3.15"

Tc=6.0 min

CN=98

16.60 cfs
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Summary for Subcatchment 11S: I-95 subcatchment

Runoff = 17.79 cfs @ 12.18 hrs,  Volume= 1.450 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_2_year  2-yr Rainfall=3.38"

Area (ac) CN Description

* 5.530 98 rough delination of road land use (250ft wide *5000 ft length)

5.530 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 11S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_2_year

2-yr Rainfall=3.38"

Runoff Area=5.530 ac

Runoff Volume=1.450 af

Runoff Depth=3.15"

Tc=6.0 min

CN=98

17.79 cfs
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Summary for Reach 1R: Box Culvert

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 1.54"    for  2-yr event
Inflow = 233.59 cfs @ 12.63 hrs,  Volume= 38.543 af
Outflow = 233.59 cfs @ 12.63 hrs,  Volume= 38.543 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2

Reach 1R: Box Culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=300.000 ac
233.59 cfs

233.59 cfs
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Summary for Reach 2R: ditch

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth > 14.11"    for  2-yr event
Inflow = 201.06 cfs @ 12.20 hrs,  Volume= 47.543 af
Outflow = 189.86 cfs @ 12.71 hrs,  Volume= 47.381 af,  Atten= 6%,  Lag= 30.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 3.91 fps,  Min. Travel Time= 8.1 min
Avg. Velocity = 1.20 fps,  Avg. Travel Time= 26.5 min

Peak Storage= 92,156 cf @ 12.71 hrs
Average Depth at Peak Storage= 2.77'
Bank-Full Depth= 4.00'  Flow Area= 80.0 sf,  Capacity= 381.55 cfs

12.00'  x  4.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 28.00'
Length= 1,900.0'   Slope= 0.0025 '/'
Inlet Invert= 10.68',  Outlet Invert= 5.94'

Reach 2R: ditch

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=40.441 ac

Avg. Flow Depth=2.77'

Max Vel=3.91 fps

n=0.030

L=1,900.0'

S=0.0025 '/'

Capacity=381.55 cfs

201.06 cfs

189.86 cfs
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Summary for Pond 1P: 36" pipe

[57] Hint: Peaked at 32.15' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 3.15"    for  2-yr event
Inflow = 46.59 cfs @ 12.19 hrs,  Volume= 3.934 af
Outflow = 46.59 cfs @ 12.19 hrs,  Volume= 3.934 af,  Atten= 0%,  Lag= 0.0 min
Primary = 46.59 cfs @ 12.19 hrs,  Volume= 3.934 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 32.15' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.00' 36.0"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.00' / 26.70'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=45.56 cfs @ 12.19 hrs  HW=32.06'  TW=30.27'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 45.56 cfs @ 6.45 fps)

Pond 1P: 36" pipe

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=15.000 ac

Peak Elev=32.15'

36.0"

Round Culvert

n=0.013

L=10.0'

S=0.0300 '/'

46.59 cfs

46.59 cfs
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Summary for Pond 2AP: Weir A, 72" outlet

[57] Hint: Peaked at 30.32' (Flood elevation advised)
[80] Warning: Exceeded Pond 1P by 0.11' @ 24.45 hrs (0.08 cfs 0.028 af) 

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth > 22.08"    for  2-yr event
Inflow = 85.48 cfs @ 12.19 hrs,  Volume= 27.595 af
Outflow = 85.48 cfs @ 12.19 hrs,  Volume= 27.595 af,  Atten= 0%,  Lag= 0.0 min
Primary = 85.48 cfs @ 12.19 hrs,  Volume= 27.595 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 30.32' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 26.07' 72.0"  Round Culvert   
L= 823.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.07' / 25.25'   S= 0.0010 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 28.27 sf   

Primary OutFlow  Max=83.74 cfs @ 12.19 hrs  HW=30.27'  TW=28.45'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 83.74 cfs @ 5.57 fps)

Pond 2AP: Weir A, 72" outlet

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=15.000 ac

Peak Elev=30.32'

72.0"

Round Culvert

n=0.013

L=823.0'

S=0.0010 '/'

85.48 cfs

85.48 cfs
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Summary for Pond 2BP: Weir A, 36" outlet

[57] Hint: Peaked at 35.09' (Flood elevation advised)

Inflow Area = 975.000 ac, 0.00% Impervious,  Inflow Depth > 0.74"    for  2-yr event
Inflow = 58.38 cfs @ 12.19 hrs,  Volume= 59.919 af
Outflow = 58.38 cfs @ 12.19 hrs,  Volume= 59.919 af,  Atten= 0%,  Lag= 0.0 min
Primary = 19.65 cfs @ 12.15 hrs,  Volume= 36.257 af
Secondary = 38.89 cfs @ 12.19 hrs,  Volume= 23.662 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 35.09' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Secondary 34.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  3.50   
Width (feet)  22.00  22.00  24.00  24.00   

#2 Primary 32.50' 36.0"  Round Culvert  w/ 12.0" inside fill   L= 4,870.0'   Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 5.01 sf   

#3 Secondary 31.50' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=19.65 cfs @ 12.15 hrs  HW=34.99'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 19.65 cfs @ 4.02 fps)

Secondary OutFlow  Max=37.81 cfs @ 12.19 hrs  HW=35.07'  TW=30.27'   (Dynamic Tailwater)
1=Custom Weir/Orifice  (Weir Controls 31.18 cfs @ 2.48 fps)
3=Orifice/Grate  (Orifice Controls 6.63 cfs @ 8.44 fps)
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Pond 2BP: Weir A, 36" outlet

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=975.000 ac

Peak Elev=35.09'

58.38 cfs

58.38 cfs

19.65 cfs

38.89 cfs
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Summary for Pond 3P: 36" pipe

[43] Hint: Has no inflow (Outflow=Zero)

Device Routing     Invert Outlet Devices

#1 Primary 31.20' 36.0"  Round Culvert   
L= 4,670.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 31.20' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 3P: 36" pipe
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Summary for Pond 4P: 84" pipe out

[57] Hint: Peaked at 28.49' (Flood elevation advised)

Inflow Area = 19.344 ac,100.00% Impervious,  Inflow Depth > 17.83"    for  2-yr event
Inflow = 99.28 cfs @ 12.19 hrs,  Volume= 28.735 af
Outflow = 99.28 cfs @ 12.19 hrs,  Volume= 28.735 af,  Atten= 0%,  Lag= 0.0 min
Primary = 99.28 cfs @ 12.19 hrs,  Volume= 28.735 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 28.49' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 24.25' 84.0"  Round Culvert   
L= 3,232.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.25' / 20.17'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 38.48 sf   

Primary OutFlow  Max=96.20 cfs @ 12.19 hrs  HW=28.44'  TW=23.38'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 96.20 cfs @ 5.75 fps)

Pond 4P: 84" pipe out
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Summary for Pond 5P: 96" pipe out

[57] Hint: Peaked at 23.44' (Flood elevation advised)

Inflow Area = 22.281 ac,100.00% Impervious,  Inflow Depth > 15.89"    for  2-yr event
Inflow = 108.64 cfs @ 12.19 hrs,  Volume= 29.505 af
Outflow = 108.64 cfs @ 12.19 hrs,  Volume= 29.505 af,  Atten= 0%,  Lag= 0.0 min
Primary = 108.64 cfs @ 12.19 hrs,  Volume= 29.505 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 23.44' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 19.17' 96.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.17' / 18.81'   S= 0.0018 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=98.96 cfs @ 12.19 hrs  HW=23.37'  TW=22.47'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 98.96 cfs @ 5.39 fps)

Pond 5P: 96" pipe out

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

120

115

110

105

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Inflow Area=22.281 ac

Peak Elev=23.44'

96.0"

Round Culvert

n=0.013

L=200.0'

S=0.0018 '/'

108.64 cfs

108.64 cfs



Providence_2_year  2-yr Rainfall=3.38"ProvidenceWeir_Proposed_SmallOutlet
  Printed  3/13/2018Prepared by VHB

Page 90HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Pond 6P: 108" pipe out

[57] Hint: Peaked at 22.54' (Flood elevation advised)

Inflow Area = 29.751 ac,100.00% Impervious,  Inflow Depth > 12.69"    for  2-yr event
Inflow = 132.48 cfs @ 12.19 hrs,  Volume= 31.464 af
Outflow = 132.48 cfs @ 12.19 hrs,  Volume= 31.464 af,  Atten= 0%,  Lag= 0.0 min
Primary = 132.48 cfs @ 12.19 hrs,  Volume= 31.464 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 22.54' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 17.81' 96.0"  Round Culvert   
L= 2,520.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.81' / 13.95'   S= 0.0015 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=128.50 cfs @ 12.19 hrs  HW=22.46'  TW=18.34'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 128.50 cfs @ 6.11 fps)

Pond 6P: 108" pipe out
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Summary for Pond 7P: 120" pipe out

[57] Hint: Peaked at 18.59' (Flood elevation advised)

Inflow Area = 34.911 ac,100.00% Impervious,  Inflow Depth > 15.84"    for  2-yr event
Inflow = 192.27 cfs @ 12.63 hrs,  Volume= 46.093 af
Outflow = 192.27 cfs @ 12.63 hrs,  Volume= 46.093 af,  Atten= 0%,  Lag= 0.0 min
Primary = 192.27 cfs @ 12.63 hrs,  Volume= 46.093 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 18.59' @ 12.63 hrs

Device Routing     Invert Outlet Devices

#1 Primary 12.95' 96.0"  Round Culvert   
L= 1,680.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.95' / 10.68'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=191.88 cfs @ 12.63 hrs  HW=18.58'  TW=13.42'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 191.88 cfs @ 7.13 fps)

Pond 7P: 120" pipe out
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Summary for Pond 8AP: Weir B, 42" outlet

[57] Hint: Peaked at 34.92' (Flood elevation advised)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 1.54"    for  2-yr event
Inflow = 233.59 cfs @ 12.63 hrs,  Volume= 38.543 af
Outflow = 233.59 cfs @ 12.63 hrs,  Volume= 38.543 af,  Atten= 0%,  Lag= 0.0 min
Primary = 60.57 cfs @ 12.61 hrs,  Volume= 25.267 af
Secondary = 173.38 cfs @ 12.64 hrs,  Volume= 13.276 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 34.92' @ 12.61 hrs

Device Routing     Invert Outlet Devices

#1 Primary 30.72' 42.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.72' / 30.10'   S= 0.0031 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 9.62 sf   

#2 Secondary 33.38' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  2.00   
Width (feet)  50.00  50.00  54.00  54.00   

Primary OutFlow  Max=60.38 cfs @ 12.61 hrs  HW=34.90'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 60.38 cfs @ 6.64 fps)

Secondary OutFlow  Max=205.32 cfs @ 12.64 hrs  HW=34.86'  TW=34.49'   (Dynamic Tailwater)
2=Custom Weir/Orifice  (Weir Controls 205.32 cfs @ 2.71 fps)

Pond 8AP: Weir B, 42" outlet
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Summary for Pond 8BP: Weir B, 54" outlet

[57] Hint: Peaked at 34.51' (Flood elevation advised)

Inflow = 173.38 cfs @ 12.64 hrs,  Volume= 13.276 af
Outflow = 173.38 cfs @ 12.64 hrs,  Volume= 13.276 af,  Atten= 0%,  Lag= 0.0 min
Primary = 173.38 cfs @ 12.64 hrs,  Volume= 13.276 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 34.51' @ 12.64 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.13' 54.0"  Round Culvert   
L= 104.6'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.13' / 14.01'   S= 0.1254 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 15.90 sf   

Primary OutFlow  Max=173.12 cfs @ 12.64 hrs  HW=34.49'  TW=18.58'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 173.12 cfs @ 10.88 fps)

Pond 8BP: Weir B, 54" outlet
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Summary for Pond 9P: Mashapaug Pond

Inflow Area = 945.000 ac, 0.00% Impervious,  Inflow Depth = 1.68"    for  2-yr event
Inflow = 548.69 cfs @ 13.10 hrs,  Volume= 132.617 af
Outflow = 16.67 cfs @ 24.29 hrs,  Volume= 55.709 af,  Atten= 97%,  Lag= 671.3 min
Primary = 16.67 cfs @ 24.29 hrs,  Volume= 55.709 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 40.53' @ 24.27 hrs   Surf.Area= 3,502,057 sf   Storage= 5,226,789 cf

Plug-Flow detention time= 1,607.6 min calculated for 55.670 af (42% of inflow)
Center-of-Mass det. time= 1,465.7 min ( 2,375.0 - 909.3 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 18,089,867 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 3,340,437 0 0
43.00 3,763,597 14,208,068 14,208,068
44.00 4,000,000 3,881,799 18,089,867

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 48.0"  Round Culvert   
L= 1,400.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 31.70'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Secondary 43.50' 200.0' long  x 24.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=16.67 cfs @ 24.29 hrs  HW=40.53'  TW=33.89'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 16.67 cfs @ 5.61 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 9P: Mashapaug Pond
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Summary for Link 1L: Fenners Pond

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 1.01"    for  2-yr event
Inflow = 60.57 cfs @ 12.61 hrs,  Volume= 25.267 af
Primary = 60.57 cfs @ 12.61 hrs,  Volume= 25.267 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 1L: Fenners Pond
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Summary for Link 2L: Pawtuxet River

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth > 14.06"    for  2-yr event
Inflow = 189.86 cfs @ 12.71 hrs,  Volume= 47.381 af
Primary = 189.86 cfs @ 12.71 hrs,  Volume= 47.381 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 2L: Pawtuxet River
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Summary for Link 3L: Roger Williams Park Ponds

Inflow Area = 1,623.000 ac, 0.00% Impervious,  Inflow Depth > 0.66"    for  2-yr event
Inflow = 426.78 cfs @ 12.41 hrs,  Volume= 89.622 af
Primary = 426.78 cfs @ 12.41 hrs,  Volume= 89.622 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Roger Williams Park Ponds
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=945.000 ac   0.00% Impervious   Runoff Depth=3.12"Subcatchment 1S: Mashapaug Pond 
   Flow Length=7,568'   Tc=76.3 min   CN=82   Runoff=1,087.29 cfs  246.002 af

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=3.12"Subcatchment 2S: Mashapuag Brook 
   Flow Length=3,150'   Slope=0.0500 '/'   Tc=6.7 min   CN=82   Runoff=112.17 cfs  7.810 af

Runoff Area=15.000 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 3S: RiDOT Watershed
   Flow Length=2,750'   Tc=7.3 min   CN=98   Runoff=73.32 cfs  6.016 af

Runoff Area=648.000 ac   0.00% Impervious   Runoff Depth=2.15"Subcatchment 4S: RWPP Watershed
   Flow Length=3,765'   Tc=23.3 min   CN=71   Runoff=1,015.18 cfs  116.335 af

Runoff Area=300.000 ac   0.00% Impervious   Runoff Depth=2.94"Subcatchment 5S: Secondary Weir Box 
   Flow Length=8,474'   Tc=40.8 min   CN=80   Runoff=475.14 cfs  73.413 af

Runoff Area=1.559 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 6S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=7.89 cfs  0.625 af

Runoff Area=2.785 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 7S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=14.10 cfs  1.117 af

Runoff Area=2.937 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 8S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=14.87 cfs  1.178 af

Runoff Area=7.470 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 9S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=37.81 cfs  2.996 af

Runoff Area=5.160 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 10S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=26.12 cfs  2.070 af

Runoff Area=5.530 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment 11S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=27.99 cfs  2.218 af

   Inflow=475.14 cfs  73.413 afReach 1R: Box Culvert
   Outflow=475.14 cfs  73.413 af

Avg. Flow Depth=3.80'   Max Vel=4.63 fps   Inflow=414.81 cfs  110.111 afReach 2R: ditch
n=0.030   L=1,900.0'   S=0.0025 '/'   Capacity=381.55 cfs   Outflow=345.31 cfs  109.924 af

Peak Elev=37.11'   Inflow=73.32 cfs  6.016 afPond 1P: 36" pipe
36.0"  Round Culvert  n=0.013  L=10.0'  S=0.0300 '/'   Outflow=73.32 cfs  6.016 af

Peak Elev=32.80'   Inflow=167.07 cfs  66.554 afPond 2AP: Weir A, 72" outlet
72.0"  Round Culvert  n=0.013  L=823.0'  S=0.0010 '/'   Outflow=167.07 cfs  66.554 af

Peak Elev=35.63'   Inflow=112.58 cfs  143.223 afPond 2BP: Weir A, 36" outlet
   Primary=19.61 cfs  82.685 af   Secondary=93.76 cfs  60.538 af   Outflow=112.58 cfs  143.223 af
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Peak Elev=0.00'Pond 3P: 36" pipe
36.0"  Round Culvert  n=0.013  L=4,670.0'  S=0.0021 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=30.76'   Inflow=188.82 cfs  68.297 afPond 4P: 84" pipe out
84.0"  Round Culvert  n=0.013  L=3,232.0'  S=0.0013 '/'   Outflow=188.82 cfs  68.297 af

Peak Elev=25.95'   Inflow=203.56 cfs  69.475 afPond 5P: 96" pipe out
96.0"  Round Culvert  n=0.013  L=200.0'  S=0.0018 '/'   Outflow=203.56 cfs  69.475 af

Peak Elev=25.37'   Inflow=241.10 cfs  72.471 afPond 6P: 108" pipe out
96.0"  Round Culvert  n=0.013  L=2,520.0'  S=0.0015 '/'   Outflow=241.10 cfs  72.471 af

Peak Elev=22.04'   Inflow=387.84 cfs  107.893 afPond 7P: 120" pipe out
96.0"  Round Culvert  n=0.013  L=1,680.0'  S=0.0014 '/'   Outflow=387.84 cfs  107.893 af

Peak Elev=48.70'   Inflow=475.14 cfs  73.413 afPond 8AP: Weir B, 42" outlet
   Primary=183.22 cfs  40.060 af   Secondary=302.21 cfs  33.353 af   Outflow=475.14 cfs  73.413 af

Peak Elev=44.95'   Inflow=302.21 cfs  33.353 afPond 8BP: Weir B, 54" outlet
54.0"  Round Culvert  n=0.013  L=104.6'  S=0.1254 '/'   Outflow=302.21 cfs  33.353 af

Peak Elev=41.63'  Storage=9,168,966 cf   Inflow=1,087.29 cfs  246.002 afPond 9P: Mashapaug Pond
   Primary=44.17 cfs  135.414 af   Secondary=0.00 cfs  0.000 af   Outflow=44.17 cfs  135.414 af

   Inflow=183.22 cfs  40.060 afLink 1L: Fenners Pond
   Primary=183.22 cfs  40.060 af

   Inflow=345.31 cfs  109.924 afLink 2L: Pawtuxet River
   Primary=345.31 cfs  109.924 af

   Inflow=1,034.14 cfs  199.021 afLink 3L: Roger Williams Park Ponds
   Primary=1,034.14 cfs  199.021 af

Total Runoff Area = 1,963.441 ac   Runoff Volume = 459.780 af   Average Runoff Depth = 2.81"
97.94% Pervious = 1,923.000 ac     2.06% Impervious = 40.441 ac
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Summary for Subcatchment 1S: Mashapaug Pond Watershed

Runoff = 1,087.29 cfs @ 13.08 hrs,  Volume= 246.002 af,  Depth= 3.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 945.000 82

945.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

76.3 7,568 1.65 Direct Entry, 

Subcatchment 1S: Mashapaug Pond Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=945.000 ac

Runoff Volume=246.002 af

Runoff Depth=3.12"

Flow Length=7,568'

Tc=76.3 min

CN=82

1,087.29 cfs
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Summary for Subcatchment 2S: Mashapuag Brook Watershed

Runoff = 112.17 cfs @ 12.19 hrs,  Volume= 7.810 af,  Depth= 3.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 30.000 82

30.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0500 0.53 Sheet Flow, 
Fallow   n= 0.050   P2= 3.38"

1.8 500 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 2,600 0.0500 13.29 23.49 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Concrete pipe, bends & connections

6.7 3,150 Total

Subcatchment 2S: Mashapuag Brook Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=30.000 ac

Runoff Volume=7.810 af

Runoff Depth=3.12"

Flow Length=3,150'

Slope=0.0500 '/'

Tc=6.7 min

CN=82

112.17 cfs
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Summary for Subcatchment 3S: RiDOT Watershed

Runoff = 73.32 cfs @ 12.20 hrs,  Volume= 6.016 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

15.000 98 Paved parking, HSG A

15.000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0400 1.62 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 3.38"

6.0 2,600 0.0100 7.20 22.62 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  Concrete pipe, bends & connections

0.8 100 0.0100 2.03 Shallow Concentrated Flow, shallow
Paved   Kv= 20.3 fps

7.3 2,750 Total

Subcatchment 3S: RiDOT Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=15.000 ac

Runoff Volume=6.016 af

Runoff Depth=4.81"

Flow Length=2,750'

Tc=7.3 min

CN=98

73.32 cfs
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Summary for Subcatchment 4S: RWPP Watershed

Runoff = 1,015.18 cfs @ 12.40 hrs,  Volume= 116.335 af,  Depth= 2.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 648.000 71 RWPP

648.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0100 0.12 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.38"

13.0 500 0.0010 0.64 Shallow Concentrated Flow, gutter flow
Paved   Kv= 20.3 fps

3.1 3,215 0.0500 17.44 54.80 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

23.3 3,765 Total

Subcatchment 4S: RWPP Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=648.000 ac

Runoff Volume=116.335 af

Runoff Depth=2.15"

Flow Length=3,765'

Tc=23.3 min

CN=71

1,015.18 cfs
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Summary for Subcatchment 5S: Secondary Weir Box Watershed

Runoff = 475.14 cfs @ 12.62 hrs,  Volume= 73.413 af,  Depth= 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 300.000 80

300.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 222 0.0250 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.38"

16.8 8,252 0.0130 8.21 25.79 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

40.8 8,474 Total

Subcatchment 5S: Secondary Weir Box Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=300.000 ac

Runoff Volume=73.413 af

Runoff Depth=2.94"

Flow Length=8,474'

Tc=40.8 min

CN=80

475.14 cfs
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Summary for Subcatchment 6S: Rt-10 subcatchment

Runoff = 7.89 cfs @ 12.18 hrs,  Volume= 0.625 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 1.559 98 rough delination of road land use (250ft wide *5000 ft length)

1.559 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=1.559 ac

Runoff Volume=0.625 af

Runoff Depth=4.81"

Tc=6.0 min

CN=98

7.89 cfs
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Summary for Subcatchment 7S: Rt-10 subcatchment

Runoff = 14.10 cfs @ 12.18 hrs,  Volume= 1.117 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 2.785 98 rough delination of road land use (250ft wide *5000 ft length)

2.785 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 7S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=2.785 ac

Runoff Volume=1.117 af

Runoff Depth=4.81"

Tc=6.0 min

CN=98

14.10 cfs
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Summary for Subcatchment 8S: I-95 subcatchment

Runoff = 14.87 cfs @ 12.18 hrs,  Volume= 1.178 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 2.937 98 rough delination of road land use (250ft wide *5000 ft length)

2.937 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=2.937 ac

Runoff Volume=1.178 af

Runoff Depth=4.81"

Tc=6.0 min

CN=98

14.87 cfs
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Summary for Subcatchment 9S: I-95 subcatchment

Runoff = 37.81 cfs @ 12.18 hrs,  Volume= 2.996 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 7.470 98 rough delination of road land use (250ft wide *5000 ft length)

7.470 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 9S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=7.470 ac

Runoff Volume=2.996 af

Runoff Depth=4.81"

Tc=6.0 min

CN=98

37.81 cfs
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Summary for Subcatchment 10S: I-95 subcatchment

Runoff = 26.12 cfs @ 12.18 hrs,  Volume= 2.070 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 5.160 98 rough delination of road land use (250ft wide *5000 ft length)

5.160 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 10S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=5.160 ac

Runoff Volume=2.070 af

Runoff Depth=4.81"

Tc=6.0 min

CN=98

26.12 cfs



Providence_10_year  10-yr Rainfall=5.05"ProvidenceWeir_Proposed_SmallOutlet
  Printed  3/13/2018Prepared by VHB

Page 111HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 11S: I-95 subcatchment

Runoff = 27.99 cfs @ 12.18 hrs,  Volume= 2.218 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_10_year  10-yr Rainfall=5.05"

Area (ac) CN Description

* 5.530 98 rough delination of road land use (250ft wide *5000 ft length)

5.530 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 11S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_10_year

10-yr Rainfall=5.05"

Runoff Area=5.530 ac

Runoff Volume=2.218 af

Runoff Depth=4.81"

Tc=6.0 min

CN=98

27.99 cfs
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Summary for Reach 1R: Box Culvert

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 2.94"    for  10-yr event
Inflow = 475.14 cfs @ 12.62 hrs,  Volume= 73.413 af
Outflow = 475.14 cfs @ 12.62 hrs,  Volume= 73.413 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2

Reach 1R: Box Culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=300.000 ac
475.14 cfs

475.14 cfs
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Summary for Reach 2R: ditch

[55] Hint: Peak inflow is 109% of Manning's capacity

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth > 32.67"    for  10-yr event
Inflow = 414.81 cfs @ 12.20 hrs,  Volume= 110.111 af
Outflow = 345.31 cfs @ 12.28 hrs,  Volume= 109.924 af,  Atten= 17%,  Lag= 4.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 4.63 fps,  Min. Travel Time= 6.8 min
Avg. Velocity = 1.57 fps,  Avg. Travel Time= 20.2 min

Peak Storage= 141,424 cf @ 12.28 hrs
Average Depth at Peak Storage= 3.80'
Bank-Full Depth= 4.00'  Flow Area= 80.0 sf,  Capacity= 381.55 cfs

12.00'  x  4.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 28.00'
Length= 1,900.0'   Slope= 0.0025 '/'
Inlet Invert= 10.68',  Outlet Invert= 5.94'

Reach 2R: ditch

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=40.441 ac

Avg. Flow Depth=3.80'

Max Vel=4.63 fps

n=0.030

L=1,900.0'

S=0.0025 '/'

Capacity=381.55 cfs

414.81 cfs

345.31 cfs
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Summary for Pond 1P: 36" pipe

[57] Hint: Peaked at 37.11' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 4.81"    for  10-yr event
Inflow = 73.32 cfs @ 12.20 hrs,  Volume= 6.016 af
Outflow = 73.32 cfs @ 12.20 hrs,  Volume= 6.016 af,  Atten= 0%,  Lag= 0.0 min
Primary = 73.32 cfs @ 12.20 hrs,  Volume= 6.016 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 37.11' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.00' 36.0"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.00' / 26.70'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=69.90 cfs @ 12.20 hrs  HW=36.94'  TW=32.73'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 69.90 cfs @ 9.89 fps)

Pond 1P: 36" pipe

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond 2AP: Weir A, 72" outlet

[57] Hint: Peaked at 32.80' (Flood elevation advised)
[80] Warning: Exceeded Pond 1P by 1.26' @ 24.40 hrs (9.44 cfs 2.160 af) 

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth > 53.24"    for  10-yr event
Inflow = 167.07 cfs @ 12.19 hrs,  Volume= 66.554 af
Outflow = 167.07 cfs @ 12.19 hrs,  Volume= 66.554 af,  Atten= 0%,  Lag= 0.0 min
Primary = 167.07 cfs @ 12.19 hrs,  Volume= 66.554 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 32.80' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 26.07' 72.0"  Round Culvert   
L= 823.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.07' / 25.25'   S= 0.0010 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 28.27 sf   

Primary OutFlow  Max=157.62 cfs @ 12.19 hrs  HW=32.70'  TW=30.66'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 157.62 cfs @ 6.29 fps)

Pond 2AP: Weir A, 72" outlet
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Summary for Pond 2BP: Weir A, 36" outlet

[57] Hint: Peaked at 35.63' (Flood elevation advised)

Inflow Area = 975.000 ac, 0.00% Impervious,  Inflow Depth > 1.76"    for  10-yr event
Inflow = 112.58 cfs @ 12.19 hrs,  Volume= 143.223 af
Outflow = 112.58 cfs @ 12.19 hrs,  Volume= 143.223 af,  Atten= 0%,  Lag= 0.0 min
Primary = 19.61 cfs @ 12.04 hrs,  Volume= 82.685 af
Secondary = 93.76 cfs @ 12.19 hrs,  Volume= 60.538 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 35.63' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Secondary 34.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  3.50   
Width (feet)  22.00  22.00  24.00  24.00   

#2 Primary 32.50' 36.0"  Round Culvert  w/ 12.0" inside fill   L= 4,870.0'   Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 5.01 sf   

#3 Secondary 31.50' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=19.51 cfs @ 12.04 hrs  HW=34.89'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 19.51 cfs @ 4.07 fps)

Secondary OutFlow  Max=91.02 cfs @ 12.19 hrs  HW=35.61'  TW=32.69'   (Dynamic Tailwater)
1=Custom Weir/Orifice  (Weir Controls 84.55 cfs @ 3.43 fps)
3=Orifice/Grate  (Orifice Controls 6.47 cfs @ 8.23 fps)
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Pond 2BP: Weir A, 36" outlet
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Summary for Pond 3P: 36" pipe

[43] Hint: Has no inflow (Outflow=Zero)

Device Routing     Invert Outlet Devices

#1 Primary 31.20' 36.0"  Round Culvert   
L= 4,670.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 31.20' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 3P: 36" pipe

Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Peak Elev=0.00'

36.0"

Round Culvert

n=0.013

L=4,670.0'

S=0.0021 '/'

0.00 cfs



Providence_10_year  10-yr Rainfall=5.05"ProvidenceWeir_Proposed_SmallOutlet
  Printed  3/13/2018Prepared by VHB

Page 119HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Pond 4P: 84" pipe out

[57] Hint: Peaked at 30.76' (Flood elevation advised)

Inflow Area = 19.344 ac,100.00% Impervious,  Inflow Depth > 42.37"    for  10-yr event
Inflow = 188.82 cfs @ 12.19 hrs,  Volume= 68.297 af
Outflow = 188.82 cfs @ 12.19 hrs,  Volume= 68.297 af,  Atten= 0%,  Lag= 0.0 min
Primary = 188.82 cfs @ 12.19 hrs,  Volume= 68.297 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 30.76' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 24.25' 84.0"  Round Culvert   
L= 3,232.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.25' / 20.17'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 38.48 sf   

Primary OutFlow  Max=179.29 cfs @ 12.19 hrs  HW=30.64'  TW=25.82'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 179.29 cfs @ 6.39 fps)

Pond 4P: 84" pipe out
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Summary for Pond 5P: 96" pipe out

[57] Hint: Peaked at 25.95' (Flood elevation advised)

Inflow Area = 22.281 ac,100.00% Impervious,  Inflow Depth > 37.42"    for  10-yr event
Inflow = 203.56 cfs @ 12.19 hrs,  Volume= 69.475 af
Outflow = 203.56 cfs @ 12.19 hrs,  Volume= 69.475 af,  Atten= 0%,  Lag= 0.0 min
Primary = 203.56 cfs @ 12.19 hrs,  Volume= 69.475 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 25.95' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 19.17' 96.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.17' / 18.81'   S= 0.0018 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=147.80 cfs @ 12.19 hrs  HW=25.80'  TW=25.23'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 147.80 cfs @ 4.50 fps)

Pond 5P: 96" pipe out
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Summary for Pond 6P: 108" pipe out

[57] Hint: Peaked at 25.37' (Flood elevation advised)
[80] Warning: Exceeded Pond 5P by 0.52' @ 12.50 hrs (41.99 cfs 0.665 af) 

Inflow Area = 29.751 ac,100.00% Impervious,  Inflow Depth > 29.23"    for  10-yr event
Inflow = 241.10 cfs @ 12.19 hrs,  Volume= 72.471 af
Outflow = 241.10 cfs @ 12.19 hrs,  Volume= 72.471 af,  Atten= 0%,  Lag= 0.0 min
Primary = 241.10 cfs @ 12.19 hrs,  Volume= 72.471 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 25.37' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 17.81' 96.0"  Round Culvert   
L= 2,520.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.81' / 13.95'   S= 0.0015 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=234.67 cfs @ 12.19 hrs  HW=25.20'  TW=21.82'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 234.67 cfs @ 6.31 fps)

Pond 6P: 108" pipe out
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Summary for Pond 7P: 120" pipe out

[57] Hint: Peaked at 22.04' (Flood elevation advised)

Inflow Area = 34.911 ac,100.00% Impervious,  Inflow Depth > 37.09"    for  10-yr event
Inflow = 387.84 cfs @ 12.21 hrs,  Volume= 107.893 af
Outflow = 387.84 cfs @ 12.21 hrs,  Volume= 107.893 af,  Atten= 0%,  Lag= 0.0 min
Primary = 387.84 cfs @ 12.21 hrs,  Volume= 107.893 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 22.04' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 12.95' 96.0"  Round Culvert   
L= 1,680.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.95' / 10.68'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=384.36 cfs @ 12.21 hrs  HW=21.96'  TW=14.23'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 384.36 cfs @ 8.48 fps)

Pond 7P: 120" pipe out
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Summary for Pond 8AP: Weir B, 42" outlet

[57] Hint: Peaked at 48.70' (Flood elevation advised)
[95] Warning: Outlet Device #2 rise exceeded

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 2.94"    for  10-yr event
Inflow = 475.14 cfs @ 12.62 hrs,  Volume= 73.413 af
Outflow = 475.14 cfs @ 12.62 hrs,  Volume= 73.413 af,  Atten= 0%,  Lag= 0.0 min
Primary = 183.22 cfs @ 12.54 hrs,  Volume= 40.060 af
Secondary = 302.21 cfs @ 12.67 hrs,  Volume= 33.353 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 48.70' @ 12.54 hrs

Device Routing     Invert Outlet Devices

#1 Primary 30.72' 42.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.72' / 30.10'   S= 0.0031 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 9.62 sf   

#2 Secondary 33.38' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  2.00   
Width (feet)  50.00  50.00  54.00  54.00   

Primary OutFlow  Max=182.89 cfs @ 12.54 hrs  HW=48.65'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 182.89 cfs @ 19.01 fps)

Secondary OutFlow  Max=571.67 cfs @ 12.67 hrs  HW=46.12'  TW=44.87'   (Dynamic Tailwater)
2=Custom Weir/Orifice  (Orifice Controls 571.67 cfs @ 5.50 fps)
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Pond 8AP: Weir B, 42" outlet
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Summary for Pond 8BP: Weir B, 54" outlet

[57] Hint: Peaked at 44.95' (Flood elevation advised)
[80] Warning: Exceeded Pond 8AP by 4.17' @ 12.95 hrs (1,043.17 cfs 27.660 af) 

Inflow = 302.21 cfs @ 12.67 hrs,  Volume= 33.353 af
Outflow = 302.21 cfs @ 12.67 hrs,  Volume= 33.353 af,  Atten= 0%,  Lag= 0.0 min
Primary = 302.21 cfs @ 12.67 hrs,  Volume= 33.353 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 44.95' @ 12.67 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.13' 54.0"  Round Culvert   
L= 104.6'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.13' / 14.01'   S= 0.1254 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 15.90 sf   

Primary OutFlow  Max=301.40 cfs @ 12.67 hrs  HW=44.87'  TW=20.91'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 301.40 cfs @ 18.95 fps)

Pond 8BP: Weir B, 54" outlet
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Summary for Pond 9P: Mashapaug Pond

Inflow Area = 945.000 ac, 0.00% Impervious,  Inflow Depth = 3.12"    for  10-yr event
Inflow = 1,087.29 cfs @ 13.08 hrs,  Volume= 246.002 af
Outflow = 44.17 cfs @ 23.03 hrs,  Volume= 135.414 af,  Atten= 96%,  Lag= 597.0 min
Primary = 44.17 cfs @ 23.03 hrs,  Volume= 135.414 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 41.63' @ 22.98 hrs   Surf.Area= 3,619,184 sf   Storage= 9,168,966 cf

Plug-Flow detention time= 1,480.7 min calculated for 135.320 af (55% of inflow)
Center-of-Mass det. time= 1,365.4 min ( 2,250.1 - 884.6 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 18,089,867 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 3,340,437 0 0
43.00 3,763,597 14,208,068 14,208,068
44.00 4,000,000 3,881,799 18,089,867

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 48.0"  Round Culvert   
L= 1,400.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 31.70'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Secondary 43.50' 200.0' long  x 24.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=44.17 cfs @ 23.03 hrs  HW=41.63'  TW=34.91'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 44.17 cfs @ 7.14 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 9P: Mashapaug Pond
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Summary for Link 1L: Fenners Pond

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 1.60"    for  10-yr event
Inflow = 183.22 cfs @ 12.54 hrs,  Volume= 40.060 af
Primary = 183.22 cfs @ 12.54 hrs,  Volume= 40.060 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 1L: Fenners Pond

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

200

190

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0

Inflow Area=300.000 ac
183.22 cfs

183.22 cfs



Providence_10_year  10-yr Rainfall=5.05"ProvidenceWeir_Proposed_SmallOutlet
  Printed  3/13/2018Prepared by VHB

Page 129HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Link 2L: Pawtuxet River

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth > 32.62"    for  10-yr event
Inflow = 345.31 cfs @ 12.28 hrs,  Volume= 109.924 af
Primary = 345.31 cfs @ 12.28 hrs,  Volume= 109.924 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 2L: Pawtuxet River

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link 3L: Roger Williams Park Ponds

Inflow Area = 1,623.000 ac, 0.00% Impervious,  Inflow Depth > 1.47"    for  10-yr event
Inflow = 1,034.14 cfs @ 12.40 hrs,  Volume= 199.021 af
Primary = 1,034.14 cfs @ 12.40 hrs,  Volume= 199.021 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Roger Williams Park Ponds

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1,623.000 ac
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=945.000 ac   0.00% Impervious   Runoff Depth=4.08"Subcatchment 1S: Mashapaug Pond 
   Flow Length=7,568'   Tc=76.3 min   CN=82   Runoff=1,439.94 cfs  321.238 af

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=4.08"Subcatchment 2S: Mashapuag Brook 
   Flow Length=3,150'   Slope=0.0500 '/'   Tc=6.7 min   CN=82   Runoff=147.00 cfs  10.198 af

Runoff Area=15.000 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 3S: RiDOT Watershed
   Flow Length=2,750'   Tc=7.3 min   CN=98   Runoff=89.93 cfs  7.327 af

Runoff Area=648.000 ac   0.00% Impervious   Runoff Depth=2.98"Subcatchment 4S: RWPP Watershed
   Flow Length=3,765'   Tc=23.3 min   CN=71   Runoff=1,437.60 cfs  160.895 af

Runoff Area=300.000 ac   0.00% Impervious   Runoff Depth=3.87"Subcatchment 5S: Secondary Weir Box 
   Flow Length=8,474'   Tc=40.8 min   CN=80   Runoff=634.45 cfs  96.790 af

Runoff Area=1.559 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 6S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=9.68 cfs  0.762 af

Runoff Area=2.785 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 7S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=17.29 cfs  1.360 af

Runoff Area=2.937 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 8S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=18.23 cfs  1.435 af

Runoff Area=7.470 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 9S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=46.38 cfs  3.649 af

Runoff Area=5.160 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 10S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=32.03 cfs  2.521 af

Runoff Area=5.530 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment 11S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=34.33 cfs  2.701 af

   Inflow=634.45 cfs  96.790 afReach 1R: Box Culvert
   Outflow=634.45 cfs  96.790 af

Avg. Flow Depth=4.42'   Max Vel=5.00 fps   Inflow=546.76 cfs  179.353 afReach 2R: ditch
n=0.030   L=1,900.0'   S=0.0025 '/'   Capacity=381.55 cfs   Outflow=459.48 cfs  179.154 af

Peak Elev=42.04'   Inflow=89.93 cfs  7.327 afPond 1P: 36" pipe
36.0"  Round Culvert  n=0.013  L=10.0'  S=0.0300 '/'   Outflow=89.93 cfs  7.327 af

Peak Elev=35.81'   Inflow=218.80 cfs  119.385 afPond 2AP: Weir A, 72" outlet
72.0"  Round Culvert  n=0.013  L=823.0'  S=0.0010 '/'   Outflow=218.80 cfs  119.385 af

Peak Elev=36.83'   Inflow=147.93 cfs  203.666 afPond 2BP: Weir A, 36" outlet
   Primary=19.80 cfs  91.608 af   Secondary=128.92 cfs  112.058 af   Outflow=147.93 cfs  203.666 af
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Peak Elev=0.00'Pond 3P: 36" pipe
36.0"  Round Culvert  n=0.013  L=4,670.0'  S=0.0021 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=34.94'   Inflow=245.51 cfs  121.507 afPond 4P: 84" pipe out
84.0"  Round Culvert  n=0.013  L=3,232.0'  S=0.0013 '/'   Outflow=245.51 cfs  121.507 af

Peak Elev=30.05'   Inflow=263.59 cfs  122.942 afPond 5P: 96" pipe out
96.0"  Round Culvert  n=0.013  L=200.0'  S=0.0018 '/'   Outflow=263.59 cfs  122.942 af

Peak Elev=30.49'   Inflow=309.66 cfs  126.591 afPond 6P: 108" pipe out
96.0"  Round Culvert  n=0.013  L=2,520.0'  S=0.0015 '/'   Outflow=309.66 cfs  126.591 af

Peak Elev=26.44'   Inflow=512.97 cfs  176.652 afPond 7P: 120" pipe out
96.0"  Round Culvert  n=0.013  L=1,680.0'  S=0.0014 '/'   Outflow=512.97 cfs  176.652 af

Peak Elev=60.97'   Inflow=634.45 cfs  96.790 afPond 8AP: Weir B, 42" outlet
   Primary=246.65 cfs  49.250 af   Secondary=396.76 cfs  47.540 af   Outflow=634.45 cfs  96.790 af

Peak Elev=56.22'   Inflow=396.76 cfs  47.540 afPond 8BP: Weir B, 54" outlet
54.0"  Round Culvert  n=0.013  L=104.6'  S=0.1254 '/'   Outflow=396.76 cfs  47.540 af

Peak Elev=42.32'  Storage=11,679,140 cf   Inflow=1,439.94 cfs  321.238 afPond 9P: Mashapaug Pond
   Primary=64.91 cfs  193.468 af   Secondary=0.00 cfs  0.000 af   Outflow=64.91 cfs  193.468 af

   Inflow=246.65 cfs  49.250 afLink 1L: Fenners Pond
   Primary=246.65 cfs  49.250 af

   Inflow=459.48 cfs  179.154 afLink 2L: Pawtuxet River
   Primary=459.48 cfs  179.154 af

   Inflow=1,457.19 cfs  252.503 afLink 3L: Roger Williams Park Ponds
   Primary=1,457.19 cfs  252.503 af

Total Runoff Area = 1,963.441 ac   Runoff Volume = 608.875 af   Average Runoff Depth = 3.72"
97.94% Pervious = 1,923.000 ac     2.06% Impervious = 40.441 ac
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Summary for Subcatchment 1S: Mashapaug Pond Watershed

Runoff = 1,439.94 cfs @ 13.07 hrs,  Volume= 321.238 af,  Depth= 4.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 945.000 82

945.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

76.3 7,568 1.65 Direct Entry, 

Subcatchment 1S: Mashapaug Pond Watershed

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1,600

1,500

1,400

1,300

1,200

1,100

1,000

900

800

700

600

500

400

300

200

100

0

Providence_25_year

25-yr Rainfall=6.10"

Runoff Area=945.000 ac

Runoff Volume=321.238 af

Runoff Depth=4.08"

Flow Length=7,568'

Tc=76.3 min

CN=82

1,439.94 cfs
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Summary for Subcatchment 2S: Mashapuag Brook Watershed

Runoff = 147.00 cfs @ 12.19 hrs,  Volume= 10.198 af,  Depth= 4.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 30.000 82

30.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0500 0.53 Sheet Flow, 
Fallow   n= 0.050   P2= 3.38"

1.8 500 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 2,600 0.0500 13.29 23.49 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Concrete pipe, bends & connections

6.7 3,150 Total

Subcatchment 2S: Mashapuag Brook Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_25_year

25-yr Rainfall=6.10"

Runoff Area=30.000 ac

Runoff Volume=10.198 af

Runoff Depth=4.08"

Flow Length=3,150'

Slope=0.0500 '/'

Tc=6.7 min

CN=82

147.00 cfs
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Summary for Subcatchment 3S: RiDOT Watershed

Runoff = 89.93 cfs @ 12.20 hrs,  Volume= 7.327 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

15.000 98 Paved parking, HSG A

15.000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0400 1.62 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 3.38"

6.0 2,600 0.0100 7.20 22.62 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  Concrete pipe, bends & connections

0.8 100 0.0100 2.03 Shallow Concentrated Flow, shallow
Paved   Kv= 20.3 fps

7.3 2,750 Total

Subcatchment 3S: RiDOT Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_25_year

25-yr Rainfall=6.10"

Runoff Area=15.000 ac

Runoff Volume=7.327 af

Runoff Depth=5.86"

Flow Length=2,750'

Tc=7.3 min

CN=98

89.93 cfs
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Summary for Subcatchment 4S: RWPP Watershed

Runoff = 1,437.60 cfs @ 12.40 hrs,  Volume= 160.895 af,  Depth= 2.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 648.000 71 RWPP

648.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0100 0.12 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.38"

13.0 500 0.0010 0.64 Shallow Concentrated Flow, gutter flow
Paved   Kv= 20.3 fps

3.1 3,215 0.0500 17.44 54.80 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

23.3 3,765 Total

Subcatchment 4S: RWPP Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_25_year

25-yr Rainfall=6.10"

Runoff Area=648.000 ac

Runoff Volume=160.895 af

Runoff Depth=2.98"

Flow Length=3,765'

Tc=23.3 min

CN=71

1,437.60 cfs
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Summary for Subcatchment 5S: Secondary Weir Box Watershed

Runoff = 634.45 cfs @ 12.61 hrs,  Volume= 96.790 af,  Depth= 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 300.000 80

300.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 222 0.0250 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.38"

16.8 8,252 0.0130 8.21 25.79 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

40.8 8,474 Total

Subcatchment 5S: Secondary Weir Box Watershed

Runoff

Hydrograph

Time  (hours)
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Providence_25_year

25-yr Rainfall=6.10"

Runoff Area=300.000 ac

Runoff Volume=96.790 af

Runoff Depth=3.87"

Flow Length=8,474'

Tc=40.8 min

CN=80

634.45 cfs
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Summary for Subcatchment 6S: Rt-10 subcatchment

Runoff = 9.68 cfs @ 12.18 hrs,  Volume= 0.762 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 1.559 98 rough delination of road land use (250ft wide *5000 ft length)

1.559 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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25-yr Rainfall=6.10"

Runoff Area=1.559 ac

Runoff Volume=0.762 af

Runoff Depth=5.86"

Tc=6.0 min

CN=98

9.68 cfs
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Summary for Subcatchment 7S: Rt-10 subcatchment

Runoff = 17.29 cfs @ 12.18 hrs,  Volume= 1.360 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 2.785 98 rough delination of road land use (250ft wide *5000 ft length)

2.785 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 7S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_25_year

25-yr Rainfall=6.10"

Runoff Area=2.785 ac

Runoff Volume=1.360 af

Runoff Depth=5.86"

Tc=6.0 min

CN=98

17.29 cfs
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Summary for Subcatchment 8S: I-95 subcatchment

Runoff = 18.23 cfs @ 12.18 hrs,  Volume= 1.435 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 2.937 98 rough delination of road land use (250ft wide *5000 ft length)

2.937 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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25-yr Rainfall=6.10"

Runoff Area=2.937 ac

Runoff Volume=1.435 af

Runoff Depth=5.86"

Tc=6.0 min

CN=98

18.23 cfs
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Summary for Subcatchment 9S: I-95 subcatchment

Runoff = 46.38 cfs @ 12.18 hrs,  Volume= 3.649 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 7.470 98 rough delination of road land use (250ft wide *5000 ft length)

7.470 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 9S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_25_year

25-yr Rainfall=6.10"

Runoff Area=7.470 ac

Runoff Volume=3.649 af

Runoff Depth=5.86"

Tc=6.0 min

CN=98

46.38 cfs
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Summary for Subcatchment 10S: I-95 subcatchment

Runoff = 32.03 cfs @ 12.18 hrs,  Volume= 2.521 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 5.160 98 rough delination of road land use (250ft wide *5000 ft length)

5.160 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 10S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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25-yr Rainfall=6.10"

Runoff Area=5.160 ac

Runoff Volume=2.521 af

Runoff Depth=5.86"

Tc=6.0 min

CN=98

32.03 cfs
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Summary for Subcatchment 11S: I-95 subcatchment

Runoff = 34.33 cfs @ 12.18 hrs,  Volume= 2.701 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_25_year  25-yr Rainfall=6.10"

Area (ac) CN Description

* 5.530 98 rough delination of road land use (250ft wide *5000 ft length)

5.530 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 11S: I-95 subcatchment
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Summary for Reach 1R: Box Culvert

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 3.87"    for  25-yr event
Inflow = 634.45 cfs @ 12.61 hrs,  Volume= 96.790 af
Outflow = 634.45 cfs @ 12.61 hrs,  Volume= 96.790 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2

Reach 1R: Box Culvert

Inflow
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Hydrograph

Time  (hours)
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Summary for Reach 2R: ditch

[91] Warning: Storage range exceeded by 0.42'
[55] Hint: Peak inflow is 143% of Manning's capacity

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth > 53.22"    for  25-yr event
Inflow = 546.76 cfs @ 12.19 hrs,  Volume= 179.353 af
Outflow = 459.48 cfs @ 12.26 hrs,  Volume= 179.154 af,  Atten= 16%,  Lag= 3.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 5.00 fps,  Min. Travel Time= 6.3 min
Avg. Velocity = 1.87 fps,  Avg. Travel Time= 17.0 min

Peak Storage= 174,522 cf @ 12.26 hrs
Average Depth at Peak Storage= 4.42'
Bank-Full Depth= 4.00'  Flow Area= 80.0 sf,  Capacity= 381.55 cfs

12.00'  x  4.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 28.00'
Length= 1,900.0'   Slope= 0.0025 '/'
Inlet Invert= 10.68',  Outlet Invert= 5.94'
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Reach 2R: ditch

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

600

550

500

450

400

350

300

250

200

150

100

50

0

Inflow Area=40.441 ac

Avg. Flow Depth=4.42'

Max Vel=5.00 fps

n=0.030

L=1,900.0'

S=0.0025 '/'

Capacity=381.55 cfs

546.76 cfs

459.48 cfs



Providence_25_year  25-yr Rainfall=6.10"ProvidenceWeir_Proposed_SmallOutlet
  Printed  3/13/2018Prepared by VHB

Page 147HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Pond 1P: 36" pipe

[57] Hint: Peaked at 42.04' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 5.86"    for  25-yr event
Inflow = 89.93 cfs @ 12.20 hrs,  Volume= 7.327 af
Outflow = 89.93 cfs @ 12.20 hrs,  Volume= 7.327 af,  Atten= 0%,  Lag= 0.0 min
Primary = 89.93 cfs @ 12.20 hrs,  Volume= 7.327 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 42.04' @ 12.22 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.00' 36.0"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.00' / 26.70'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=83.05 cfs @ 12.20 hrs  HW=41.49'  TW=35.54'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 83.05 cfs @ 11.75 fps)

Pond 1P: 36" pipe

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond 2AP: Weir A, 72" outlet

[57] Hint: Peaked at 35.81' (Flood elevation advised)
[80] Warning: Exceeded Pond 1P by 2.06' @ 24.50 hrs (21.25 cfs 7.474 af) 

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth > 95.51"    for  25-yr event
Inflow = 218.80 cfs @ 12.19 hrs,  Volume= 119.385 af
Outflow = 218.80 cfs @ 12.19 hrs,  Volume= 119.385 af,  Atten= 0%,  Lag= 0.0 min
Primary = 218.80 cfs @ 12.19 hrs,  Volume= 119.385 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 35.81' @ 12.21 hrs

Device Routing     Invert Outlet Devices

#1 Primary 26.07' 72.0"  Round Culvert   
L= 823.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.07' / 25.25'   S= 0.0010 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 28.27 sf   

Primary OutFlow  Max=135.43 cfs @ 12.19 hrs  HW=35.44'  TW=34.06'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 135.43 cfs @ 4.79 fps)

Pond 2AP: Weir A, 72" outlet

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond 2BP: Weir A, 36" outlet

[57] Hint: Peaked at 36.83' (Flood elevation advised)

Inflow Area = 975.000 ac, 0.00% Impervious,  Inflow Depth > 2.51"    for  25-yr event
Inflow = 147.93 cfs @ 12.19 hrs,  Volume= 203.666 af
Outflow = 147.93 cfs @ 12.19 hrs,  Volume= 203.666 af,  Atten= 0%,  Lag= 0.0 min
Primary = 19.80 cfs @ 12.25 hrs,  Volume= 91.608 af
Secondary = 128.92 cfs @ 12.19 hrs,  Volume= 112.058 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 36.83' @ 12.25 hrs

Device Routing     Invert Outlet Devices

#1 Secondary 34.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  3.50   
Width (feet)  22.00  22.00  24.00  24.00   

#2 Primary 32.50' 36.0"  Round Culvert  w/ 12.0" inside fill   L= 4,870.0'   Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 5.01 sf   

#3 Secondary 31.50' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=19.74 cfs @ 12.25 hrs  HW=36.75'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 19.74 cfs @ 3.94 fps)

Secondary OutFlow  Max=102.50 cfs @ 12.19 hrs  HW=35.92'  TW=35.38'   (Dynamic Tailwater)
1=Custom Weir/Orifice  (Weir Controls 99.74 cfs @ 3.12 fps)
3=Orifice/Grate  (Orifice Controls 2.77 cfs @ 3.52 fps)
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Pond 2BP: Weir A, 36" outlet

Inflow
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Hydrograph
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Summary for Pond 3P: 36" pipe

[43] Hint: Has no inflow (Outflow=Zero)

Device Routing     Invert Outlet Devices

#1 Primary 31.20' 36.0"  Round Culvert   
L= 4,670.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 31.20' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 3P: 36" pipe

Primary

Hydrograph

Time  (hours)
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Summary for Pond 4P: 84" pipe out

[57] Hint: Peaked at 34.94' (Flood elevation advised)

Inflow Area = 19.344 ac,100.00% Impervious,  Inflow Depth > 75.38"    for  25-yr event
Inflow = 245.51 cfs @ 12.19 hrs,  Volume= 121.507 af
Outflow = 245.51 cfs @ 12.19 hrs,  Volume= 121.507 af,  Atten= 0%,  Lag= 0.0 min
Primary = 245.51 cfs @ 12.19 hrs,  Volume= 121.507 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 34.94' @ 12.22 hrs

Device Routing     Invert Outlet Devices

#1 Primary 24.25' 84.0"  Round Culvert   
L= 3,232.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.25' / 20.17'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 38.48 sf   

Primary OutFlow  Max=222.92 cfs @ 12.19 hrs  HW=33.97'  TW=29.24'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 222.92 cfs @ 5.79 fps)

Pond 4P: 84" pipe out

Inflow
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Hydrograph

Time  (hours)
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Summary for Pond 5P: 96" pipe out

[57] Hint: Peaked at 30.05' (Flood elevation advised)

Inflow Area = 22.281 ac,100.00% Impervious,  Inflow Depth > 66.21"    for  25-yr event
Inflow = 263.59 cfs @ 12.19 hrs,  Volume= 122.942 af
Outflow = 263.59 cfs @ 12.19 hrs,  Volume= 122.942 af,  Atten= 0%,  Lag= 0.0 min
Primary = 263.59 cfs @ 12.19 hrs,  Volume= 122.942 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 30.05' @ 12.22 hrs

Device Routing     Invert Outlet Devices

#1 Primary 19.17' 96.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.17' / 18.81'   S= 0.0018 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=0.00 cfs @ 12.19 hrs  HW=29.19'  TW=29.97'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 5P: 96" pipe out
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Summary for Pond 6P: 108" pipe out

[57] Hint: Peaked at 30.49' (Flood elevation advised)
[80] Warning: Exceeded Pond 5P by 2.72' @ 12.50 hrs (248.62 cfs 7.675 af) 

Inflow Area = 29.751 ac,100.00% Impervious,  Inflow Depth > 51.06"    for  25-yr event
Inflow = 309.66 cfs @ 12.19 hrs,  Volume= 126.591 af
Outflow = 309.66 cfs @ 12.19 hrs,  Volume= 126.591 af,  Atten= 0%,  Lag= 0.0 min
Primary = 309.66 cfs @ 12.19 hrs,  Volume= 126.591 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 30.49' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 17.81' 96.0"  Round Culvert   
L= 2,520.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.81' / 13.95'   S= 0.0015 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=309.12 cfs @ 12.19 hrs  HW=29.88'  TW=26.10'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 309.12 cfs @ 6.15 fps)

Pond 6P: 108" pipe out
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Summary for Pond 7P: 120" pipe out

[57] Hint: Peaked at 26.44' (Flood elevation advised)
[80] Warning: Exceeded Pond 6P by 0.44' @ 12.75 hrs (49.43 cfs 0.677 af) 

Inflow Area = 34.911 ac,100.00% Impervious,  Inflow Depth > 60.72"    for  25-yr event
Inflow = 512.97 cfs @ 12.20 hrs,  Volume= 176.652 af
Outflow = 512.97 cfs @ 12.20 hrs,  Volume= 176.652 af,  Atten= 0%,  Lag= 0.0 min
Primary = 512.97 cfs @ 12.20 hrs,  Volume= 176.652 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 26.44' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 12.95' 96.0"  Round Culvert   
L= 1,680.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.95' / 10.68'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=508.68 cfs @ 12.20 hrs  HW=26.31'  TW=14.83'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 508.68 cfs @ 10.12 fps)

Pond 7P: 120" pipe out
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Summary for Pond 8AP: Weir B, 42" outlet

[57] Hint: Peaked at 60.97' (Flood elevation advised)
[95] Warning: Outlet Device #2 rise exceeded

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 3.87"    for  25-yr event
Inflow = 634.45 cfs @ 12.61 hrs,  Volume= 96.790 af
Outflow = 634.45 cfs @ 12.61 hrs,  Volume= 96.790 af,  Atten= 0%,  Lag= 0.0 min
Primary = 246.65 cfs @ 12.55 hrs,  Volume= 49.250 af
Secondary = 396.76 cfs @ 12.65 hrs,  Volume= 47.540 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 60.97' @ 12.55 hrs

Device Routing     Invert Outlet Devices

#1 Primary 30.72' 42.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.72' / 30.10'   S= 0.0031 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 9.62 sf   

#2 Secondary 33.38' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  2.00   
Width (feet)  50.00  50.00  54.00  54.00   

Primary OutFlow  Max=246.50 cfs @ 12.55 hrs  HW=60.94'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 246.50 cfs @ 25.62 fps)

Secondary OutFlow  Max=700.57 cfs @ 12.65 hrs  HW=58.09'  TW=56.21'   (Dynamic Tailwater)
2=Custom Weir/Orifice  (Orifice Controls 700.57 cfs @ 6.74 fps)
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Pond 8AP: Weir B, 42" outlet
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Summary for Pond 8BP: Weir B, 54" outlet

[57] Hint: Peaked at 56.22' (Flood elevation advised)
[80] Warning: Exceeded Pond 8AP by 4.80' @ 12.90 hrs (1,119.11 cfs 51.039 af) 

Inflow = 396.76 cfs @ 12.65 hrs,  Volume= 47.540 af
Outflow = 396.76 cfs @ 12.65 hrs,  Volume= 47.540 af,  Atten= 0%,  Lag= 0.0 min
Primary = 396.76 cfs @ 12.65 hrs,  Volume= 47.540 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 56.22' @ 12.65 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.13' 54.0"  Round Culvert   
L= 104.6'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.13' / 14.01'   S= 0.1254 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 15.90 sf   

Primary OutFlow  Max=396.63 cfs @ 12.65 hrs  HW=56.21'  TW=24.23'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 396.63 cfs @ 24.94 fps)

Pond 8BP: Weir B, 54" outlet

Inflow
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Hydrograph

Time  (hours)
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Summary for Pond 9P: Mashapaug Pond

Inflow Area = 945.000 ac, 0.00% Impervious,  Inflow Depth = 4.08"    for  25-yr event
Inflow = 1,439.94 cfs @ 13.07 hrs,  Volume= 321.238 af
Outflow = 64.91 cfs @ 22.29 hrs,  Volume= 193.468 af,  Atten= 95%,  Lag= 553.0 min
Primary = 64.91 cfs @ 22.29 hrs,  Volume= 193.468 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 42.32' @ 22.23 hrs   Surf.Area= 3,691,828 sf   Storage= 11,679,140 cf

Plug-Flow detention time= 1,427.6 min calculated for 193.468 af (60% of inflow)
Center-of-Mass det. time= 1,320.3 min ( 2,195.9 - 875.7 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 18,089,867 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 3,340,437 0 0
43.00 3,763,597 14,208,068 14,208,068
44.00 4,000,000 3,881,799 18,089,867

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 48.0"  Round Culvert   
L= 1,400.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 31.70'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Secondary 43.50' 200.0' long  x 24.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=64.91 cfs @ 22.29 hrs  HW=42.32'  TW=35.19'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 64.91 cfs @ 7.89 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 9P: Mashapaug Pond

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=945.000 ac
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Storage=11,679,140 cf
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Summary for Link 1L: Fenners Pond

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 1.97"    for  25-yr event
Inflow = 246.65 cfs @ 12.55 hrs,  Volume= 49.250 af
Primary = 246.65 cfs @ 12.55 hrs,  Volume= 49.250 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 1L: Fenners Pond

Inflow
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Hydrograph

Time  (hours)
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Summary for Link 2L: Pawtuxet River

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth > 53.16"    for  25-yr event
Inflow = 459.48 cfs @ 12.26 hrs,  Volume= 179.154 af
Primary = 459.48 cfs @ 12.26 hrs,  Volume= 179.154 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 2L: Pawtuxet River

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link 3L: Roger Williams Park Ponds

Inflow Area = 1,623.000 ac, 0.00% Impervious,  Inflow Depth > 1.87"    for  25-yr event
Inflow = 1,457.19 cfs @ 12.40 hrs,  Volume= 252.503 af
Primary = 1,457.19 cfs @ 12.40 hrs,  Volume= 252.503 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Roger Williams Park Ponds

Inflow
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Hydrograph

Time  (hours)
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=945.000 ac   0.00% Impervious   Runoff Depth=5.58"Subcatchment 1S: Mashapaug Pond 
   Flow Length=7,568'   Tc=76.3 min   CN=82   Runoff=1,992.55 cfs  439.065 af

Runoff Area=30.000 ac   0.00% Impervious   Runoff Depth=5.58"Subcatchment 2S: Mashapuag Brook 
   Flow Length=3,150'   Slope=0.0500 '/'   Tc=6.7 min   CN=82   Runoff=200.83 cfs  13.939 af

Runoff Area=15.000 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 3S: RiDOT Watershed
   Flow Length=2,750'   Tc=7.3 min   CN=98   Runoff=115.33 cfs  9.325 af

Runoff Area=648.000 ac   0.00% Impervious   Runoff Depth=4.32"Subcatchment 4S: RWPP Watershed
   Flow Length=3,765'   Tc=23.3 min   CN=71   Runoff=2,124.12 cfs  233.265 af

Runoff Area=300.000 ac   0.00% Impervious   Runoff Depth=5.34"Subcatchment 5S: Secondary Weir Box 
   Flow Length=8,474'   Tc=40.8 min   CN=80   Runoff=885.09 cfs  133.608 af

Runoff Area=1.559 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 6S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=12.41 cfs  0.969 af

Runoff Area=2.785 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 7S: Rt-10 subcatchment
   Tc=6.0 min   CN=98   Runoff=22.17 cfs  1.731 af

Runoff Area=2.937 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 8S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=23.38 cfs  1.826 af

Runoff Area=7.470 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 9S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=59.47 cfs  4.644 af

Runoff Area=5.160 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 10S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=41.08 cfs  3.208 af

Runoff Area=5.530 ac   100.00% Impervious   Runoff Depth=7.46"Subcatchment 11S: I-95 subcatchment
   Tc=6.0 min   CN=98   Runoff=44.03 cfs  3.438 af

   Inflow=885.09 cfs  133.608 afReach 1R: Box Culvert
   Outflow=885.09 cfs  133.608 af

Avg. Flow Depth=5.25'   Max Vel=5.32 fps   Inflow=710.63 cfs  301.376 afReach 2R: ditch
n=0.030   L=1,900.0'   S=0.0025 '/'   Capacity=381.55 cfs   Outflow=610.96 cfs  301.135 af

Peak Elev=60.13'   Inflow=115.33 cfs  9.325 afPond 1P: 36" pipe
36.0"  Round Culvert  n=0.013  L=10.0'  S=0.0300 '/'   Outflow=115.33 cfs  9.325 af

Peak Elev=49.43'   Inflow=294.07 cfs  214.524 afPond 2AP: Weir A, 72" outlet
72.0"  Round Culvert  n=0.013  L=823.0'  S=0.0010 '/'   Outflow=294.07 cfs  214.524 af

Peak Elev=52.58'   Inflow=203.13 cfs  300.696 afPond 2BP: Weir A, 36" outlet
   Primary=29.90 cfs  95.498 af   Secondary=179.08 cfs  205.199 af   Outflow=203.13 cfs  300.696 af
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Peak Elev=0.00'Pond 3P: 36" pipe
36.0"  Round Culvert  n=0.013  L=4,670.0'  S=0.0021 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=49.43'   Inflow=328.46 cfs  217.225 afPond 4P: 84" pipe out
84.0"  Round Culvert  n=0.013  L=3,232.0'  S=0.0013 '/'   Outflow=328.46 cfs  217.225 af

Peak Elev=38.37'   Inflow=351.74 cfs  219.051 afPond 5P: 96" pipe out
96.0"  Round Culvert  n=0.013  L=200.0'  S=0.0018 '/'   Outflow=351.74 cfs  219.051 af

Peak Elev=39.98'   Inflow=410.99 cfs  223.695 afPond 6P: 108" pipe out
96.0"  Round Culvert  n=0.013  L=2,520.0'  S=0.0015 '/'   Outflow=410.99 cfs  223.695 af

Peak Elev=31.81'   Inflow=667.33 cfs  297.938 afPond 7P: 120" pipe out
96.0"  Round Culvert  n=0.013  L=1,680.0'  S=0.0014 '/'   Outflow=667.33 cfs  297.938 af

Peak Elev=86.41'   Inflow=885.09 cfs  133.608 afPond 8AP: Weir B, 42" outlet
   Primary=340.23 cfs  62.573 af   Secondary=552.07 cfs  71.035 af   Outflow=885.09 cfs  133.608 af

Peak Elev=81.76'   Inflow=552.07 cfs  71.035 afPond 8BP: Weir B, 54" outlet
54.0"  Round Culvert  n=0.013  L=104.6'  S=0.1254 '/'   Outflow=552.07 cfs  71.035 af

Peak Elev=43.39'  Storage=15,702,464 cf   Inflow=1,992.55 cfs  439.065 afPond 9P: Mashapaug Pond
   Primary=93.58 cfs  286.758 af   Secondary=0.00 cfs  0.000 af   Outflow=93.58 cfs  286.749 af

   Inflow=340.23 cfs  62.573 afLink 1L: Fenners Pond
   Primary=340.23 cfs  62.573 af

   Inflow=610.96 cfs  301.135 afLink 2L: Pawtuxet River
   Primary=610.96 cfs  301.135 af

   Inflow=2,142.91 cfs  328.763 afLink 3L: Roger Williams Park Ponds
   Primary=2,142.91 cfs  328.763 af

Total Runoff Area = 1,963.441 ac   Runoff Volume = 845.019 af   Average Runoff Depth = 5.16"
97.94% Pervious = 1,923.000 ac     2.06% Impervious = 40.441 ac
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Summary for Subcatchment 1S: Mashapaug Pond Watershed

Runoff = 1,992.55 cfs @ 13.06 hrs,  Volume= 439.065 af,  Depth= 5.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 945.000 82

945.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

76.3 7,568 1.65 Direct Entry, 

Subcatchment 1S: Mashapaug Pond Watershed
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=945.000 ac

Runoff Volume=439.065 af

Runoff Depth=5.58"

Flow Length=7,568'

Tc=76.3 min

CN=82

1,992.55 cfs
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Summary for Subcatchment 2S: Mashapuag Brook Watershed

Runoff = 200.83 cfs @ 12.19 hrs,  Volume= 13.939 af,  Depth= 5.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 30.000 82

30.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0500 0.53 Sheet Flow, 
Fallow   n= 0.050   P2= 3.38"

1.8 500 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 2,600 0.0500 13.29 23.49 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Concrete pipe, bends & connections

6.7 3,150 Total

Subcatchment 2S: Mashapuag Brook Watershed
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Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=30.000 ac

Runoff Volume=13.939 af

Runoff Depth=5.58"

Flow Length=3,150'

Slope=0.0500 '/'

Tc=6.7 min

CN=82

200.83 cfs
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Summary for Subcatchment 3S: RiDOT Watershed

Runoff = 115.33 cfs @ 12.20 hrs,  Volume= 9.325 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

15.000 98 Paved parking, HSG A

15.000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0400 1.62 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 3.38"

6.0 2,600 0.0100 7.20 22.62 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  Concrete pipe, bends & connections

0.8 100 0.0100 2.03 Shallow Concentrated Flow, shallow
Paved   Kv= 20.3 fps

7.3 2,750 Total

Subcatchment 3S: RiDOT Watershed
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Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

125

120

115

110

105

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=15.000 ac

Runoff Volume=9.325 af

Runoff Depth=7.46"

Flow Length=2,750'

Tc=7.3 min

CN=98

115.33 cfs
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Summary for Subcatchment 4S: RWPP Watershed

Runoff = 2,124.12 cfs @ 12.40 hrs,  Volume= 233.265 af,  Depth= 4.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 648.000 71 RWPP

648.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0100 0.12 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.38"

13.0 500 0.0010 0.64 Shallow Concentrated Flow, gutter flow
Paved   Kv= 20.3 fps

3.1 3,215 0.0500 17.44 54.80 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

23.3 3,765 Total

Subcatchment 4S: RWPP Watershed
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=648.000 ac

Runoff Volume=233.265 af

Runoff Depth=4.32"

Flow Length=3,765'

Tc=23.3 min

CN=71

2,124.12 cfs
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Summary for Subcatchment 5S: Secondary Weir Box Watershed

Runoff = 885.09 cfs @ 12.61 hrs,  Volume= 133.608 af,  Depth= 5.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 300.000 80

300.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 222 0.0250 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.38"

16.8 8,252 0.0130 8.21 25.79 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

40.8 8,474 Total

Subcatchment 5S: Secondary Weir Box Watershed

Runoff

Hydrograph

Time  (hours)
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100-yr Rainfall=7.70"

Runoff Area=300.000 ac

Runoff Volume=133.608 af

Runoff Depth=5.34"

Flow Length=8,474'

Tc=40.8 min

CN=80

885.09 cfs
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Summary for Subcatchment 6S: Rt-10 subcatchment

Runoff = 12.41 cfs @ 12.18 hrs,  Volume= 0.969 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 1.559 98 rough delination of road land use (250ft wide *5000 ft length)

1.559 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
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100-yr Rainfall=7.70"

Runoff Area=1.559 ac

Runoff Volume=0.969 af

Runoff Depth=7.46"

Tc=6.0 min

CN=98

12.41 cfs
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Summary for Subcatchment 7S: Rt-10 subcatchment

Runoff = 22.17 cfs @ 12.18 hrs,  Volume= 1.731 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 2.785 98 rough delination of road land use (250ft wide *5000 ft length)

2.785 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 7S: Rt-10 subcatchment

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=2.785 ac

Runoff Volume=1.731 af

Runoff Depth=7.46"

Tc=6.0 min

CN=98

22.17 cfs
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Summary for Subcatchment 8S: I-95 subcatchment

Runoff = 23.38 cfs @ 12.18 hrs,  Volume= 1.826 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 2.937 98 rough delination of road land use (250ft wide *5000 ft length)

2.937 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=2.937 ac

Runoff Volume=1.826 af

Runoff Depth=7.46"

Tc=6.0 min

CN=98

23.38 cfs



Providence_100_year  100-yr Rainfall=7.70"ProvidenceWeir_Proposed_SmallOutlet
  Printed  3/13/2018Prepared by VHB

Page 174HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 9S: I-95 subcatchment

Runoff = 59.47 cfs @ 12.18 hrs,  Volume= 4.644 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 7.470 98 rough delination of road land use (250ft wide *5000 ft length)

7.470 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 9S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=7.470 ac

Runoff Volume=4.644 af

Runoff Depth=7.46"

Tc=6.0 min

CN=98

59.47 cfs
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Summary for Subcatchment 10S: I-95 subcatchment

Runoff = 41.08 cfs @ 12.18 hrs,  Volume= 3.208 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 5.160 98 rough delination of road land use (250ft wide *5000 ft length)

5.160 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 10S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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100-yr Rainfall=7.70"

Runoff Area=5.160 ac

Runoff Volume=3.208 af

Runoff Depth=7.46"

Tc=6.0 min

CN=98

41.08 cfs
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Summary for Subcatchment 11S: I-95 subcatchment

Runoff = 44.03 cfs @ 12.18 hrs,  Volume= 3.438 af,  Depth= 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Providence_100_year  100-yr Rainfall=7.70"

Area (ac) CN Description

* 5.530 98 rough delination of road land use (250ft wide *5000 ft length)

5.530 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 11S: I-95 subcatchment

Runoff

Hydrograph

Time  (hours)
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Providence_100_year

100-yr Rainfall=7.70"

Runoff Area=5.530 ac

Runoff Volume=3.438 af

Runoff Depth=7.46"

Tc=6.0 min

CN=98

44.03 cfs
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Summary for Reach 1R: Box Culvert

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 5.34"    for  100-yr event
Inflow = 885.09 cfs @ 12.61 hrs,  Volume= 133.608 af
Outflow = 885.09 cfs @ 12.61 hrs,  Volume= 133.608 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2

Reach 1R: Box Culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Reach 2R: ditch

[91] Warning: Storage range exceeded by 1.25'
[55] Hint: Peak inflow is 186% of Manning's capacity

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth > 89.43"    for  100-yr event
Inflow = 710.63 cfs @ 12.20 hrs,  Volume= 301.376 af
Outflow = 610.96 cfs @ 12.26 hrs,  Volume= 301.135 af,  Atten= 14%,  Lag= 3.8 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 5.32 fps,  Min. Travel Time= 6.0 min
Avg. Velocity = 2.27 fps,  Avg. Travel Time= 14.0 min

Peak Storage= 218,306 cf @ 12.26 hrs
Average Depth at Peak Storage= 5.25'
Bank-Full Depth= 4.00'  Flow Area= 80.0 sf,  Capacity= 381.55 cfs

12.00'  x  4.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 28.00'
Length= 1,900.0'   Slope= 0.0025 '/'
Inlet Invert= 10.68',  Outlet Invert= 5.94'
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Reach 2R: ditch

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=40.441 ac

Avg. Flow Depth=5.25'

Max Vel=5.32 fps

n=0.030

L=1,900.0'

S=0.0025 '/'

Capacity=381.55 cfs

710.63 cfs

610.96 cfs
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Summary for Pond 1P: 36" pipe

[57] Hint: Peaked at 60.13' (Flood elevation advised)

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth = 7.46"    for  100-yr event
Inflow = 115.33 cfs @ 12.20 hrs,  Volume= 9.325 af
Outflow = 115.33 cfs @ 12.20 hrs,  Volume= 9.325 af,  Atten= 0%,  Lag= 0.0 min
Primary = 115.33 cfs @ 12.20 hrs,  Volume= 9.325 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 60.13' @ 12.24 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.00' 36.0"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.00' / 26.70'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=88.08 cfs @ 12.20 hrs  HW=54.75'  TW=48.05'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 88.08 cfs @ 12.46 fps)

Pond 1P: 36" pipe
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Primary

Hydrograph

Time  (hours)
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Inflow Area=15.000 ac

Peak Elev=60.13'
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Round Culvert

n=0.013

L=10.0'

S=0.0300 '/'

115.33 cfs
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Summary for Pond 2AP: Weir A, 72" outlet

[57] Hint: Peaked at 49.43' (Flood elevation advised)
[80] Warning: Exceeded Pond 1P by 2.95' @ 24.50 hrs (36.61 cfs 21.454 af) 
[80] Warning: Exceeded Pond 2BP by 4.33' @ 12.20 hrs (846.22 cfs 6.691 af) 

Inflow Area = 15.000 ac,100.00% Impervious,  Inflow Depth > 171.62"    for  100-yr event
Inflow = 294.07 cfs @ 12.19 hrs,  Volume= 214.524 af
Outflow = 294.07 cfs @ 12.19 hrs,  Volume= 214.524 af,  Atten= 0%,  Lag= 0.0 min
Primary = 294.07 cfs @ 12.19 hrs,  Volume= 214.524 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 49.43' @ 12.22 hrs

Device Routing     Invert Outlet Devices

#1 Primary 26.07' 72.0"  Round Culvert   
L= 823.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.07' / 25.25'   S= 0.0010 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 28.27 sf   

Primary OutFlow  Max=98.88 cfs @ 12.19 hrs  HW=47.13'  TW=46.39'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 98.88 cfs @ 3.50 fps)

Pond 2AP: Weir A, 72" outlet
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Inflow Area=15.000 ac
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Summary for Pond 2BP: Weir A, 36" outlet

[57] Hint: Peaked at 52.58' (Flood elevation advised)
[95] Warning: Outlet Device #1 rise exceeded
[80] Warning: Exceeded Pond 9P by 12.74' @ 12.25 hrs (124.03 cfs 1.244 af) 
[80] Warning: Exceeded Pond 9P by 12.74' @ 12.25 hrs (14,081.74 cfs 82.087 af) 

Inflow Area = 975.000 ac, 0.00% Impervious,  Inflow Depth > 3.70"    for  100-yr event
Inflow = 203.13 cfs @ 12.19 hrs,  Volume= 300.696 af
Outflow = 203.13 cfs @ 12.19 hrs,  Volume= 300.696 af,  Atten= 0%,  Lag= 0.0 min
Primary = 29.90 cfs @ 12.26 hrs,  Volume= 95.498 af
Secondary = 179.08 cfs @ 12.19 hrs,  Volume= 205.199 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 52.58' @ 12.26 hrs

Device Routing     Invert Outlet Devices

#1 Secondary 34.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  3.50   
Width (feet)  22.00  22.00  24.00  24.00   

#2 Primary 32.50' 36.0"  Round Culvert  w/ 12.0" inside fill   L= 4,870.0'   Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 5.01 sf   

#3 Secondary 31.50' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=29.45 cfs @ 12.26 hrs  HW=51.77'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 29.45 cfs @ 5.88 fps)

Secondary OutFlow  Max=0.00 cfs @ 12.19 hrs  HW=42.44'  TW=46.63'   (Dynamic Tailwater)
1=Custom Weir/Orifice  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 2BP: Weir A, 36" outlet

Inflow
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Summary for Pond 3P: 36" pipe

[43] Hint: Has no inflow (Outflow=Zero)

Device Routing     Invert Outlet Devices

#1 Primary 31.20' 36.0"  Round Culvert   
L= 4,670.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 31.20' / 21.50'   S= 0.0021 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 3P: 36" pipe
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Summary for Pond 4P: 84" pipe out

[57] Hint: Peaked at 49.43' (Flood elevation advised)
[80] Warning: Exceeded Pond 2AP by 1.80' @ 12.55 hrs (111.81 cfs 1.816 af) 

Inflow Area = 19.344 ac,100.00% Impervious,  Inflow Depth > 134.75"    for  100-yr event
Inflow = 328.46 cfs @ 12.19 hrs,  Volume= 217.225 af
Outflow = 328.46 cfs @ 12.19 hrs,  Volume= 217.225 af,  Atten= 0%,  Lag= 0.0 min
Primary = 328.46 cfs @ 12.19 hrs,  Volume= 217.225 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 49.43' @ 12.22 hrs

Device Routing     Invert Outlet Devices

#1 Primary 24.25' 84.0"  Round Culvert   
L= 3,232.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.25' / 20.17'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 38.48 sf   

Primary OutFlow  Max=315.57 cfs @ 12.19 hrs  HW=46.19'  TW=36.71'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 315.57 cfs @ 8.20 fps)

Pond 4P: 84" pipe out
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Summary for Pond 5P: 96" pipe out

[57] Hint: Peaked at 38.37' (Flood elevation advised)
[80] Warning: Exceeded Pond 4P by 0.16' @ 12.80 hrs (18.71 cfs 0.155 af) 

Inflow Area = 22.281 ac,100.00% Impervious,  Inflow Depth > 117.98"    for  100-yr event
Inflow = 351.74 cfs @ 12.19 hrs,  Volume= 219.051 af
Outflow = 351.74 cfs @ 12.19 hrs,  Volume= 219.051 af,  Atten= 0%,  Lag= 0.0 min
Primary = 351.74 cfs @ 12.19 hrs,  Volume= 219.051 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 38.37' @ 12.22 hrs

Device Routing     Invert Outlet Devices

#1 Primary 19.17' 96.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.17' / 18.81'   S= 0.0018 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=0.00 cfs @ 12.19 hrs  HW=36.64'  TW=39.04'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 5P: 96" pipe out
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Summary for Pond 6P: 108" pipe out

[57] Hint: Peaked at 39.98' (Flood elevation advised)
[80] Warning: Exceeded Pond 5P by 4.28' @ 12.15 hrs (500.72 cfs 14.547 af) 

Inflow Area = 29.751 ac,100.00% Impervious,  Inflow Depth > 90.23"    for  100-yr event
Inflow = 410.99 cfs @ 12.19 hrs,  Volume= 223.695 af
Outflow = 410.99 cfs @ 12.19 hrs,  Volume= 223.695 af,  Atten= 0%,  Lag= 0.0 min
Primary = 410.99 cfs @ 12.19 hrs,  Volume= 223.695 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 39.98' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 17.81' 96.0"  Round Culvert   
L= 2,520.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.81' / 13.95'   S= 0.0015 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=443.63 cfs @ 12.19 hrs  HW=38.96'  TW=31.16'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 443.63 cfs @ 8.83 fps)

Pond 6P: 108" pipe out
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Summary for Pond 7P: 120" pipe out

[57] Hint: Peaked at 31.81' (Flood elevation advised)
[80] Warning: Exceeded Pond 6P by 2.01' @ 12.95 hrs (164.91 cfs 4.619 af) 

Inflow Area = 34.911 ac,100.00% Impervious,  Inflow Depth > 102.41"    for  100-yr event
Inflow = 667.33 cfs @ 12.20 hrs,  Volume= 297.938 af
Outflow = 667.33 cfs @ 12.20 hrs,  Volume= 297.938 af,  Atten= 0%,  Lag= 0.0 min
Primary = 667.33 cfs @ 12.20 hrs,  Volume= 297.938 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 31.81' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 12.95' 96.0"  Round Culvert   
L= 1,680.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.95' / 10.68'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 50.27 sf   

Primary OutFlow  Max=663.02 cfs @ 12.20 hrs  HW=31.65'  TW=15.63'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 663.02 cfs @ 13.19 fps)

Pond 7P: 120" pipe out
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Summary for Pond 8AP: Weir B, 42" outlet

[57] Hint: Peaked at 86.41' (Flood elevation advised)
[95] Warning: Outlet Device #2 rise exceeded

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 5.34"    for  100-yr event
Inflow = 885.09 cfs @ 12.61 hrs,  Volume= 133.608 af
Outflow = 885.09 cfs @ 12.61 hrs,  Volume= 133.608 af,  Atten= 0%,  Lag= 0.0 min
Primary = 340.23 cfs @ 12.56 hrs,  Volume= 62.573 af
Secondary = 552.07 cfs @ 12.63 hrs,  Volume= 71.035 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 86.41' @ 12.56 hrs

Device Routing     Invert Outlet Devices

#1 Primary 30.72' 42.0"  Round Culvert   
L= 200.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.72' / 30.10'   S= 0.0031 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 9.62 sf   

#2 Secondary 33.38' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  1.00  2.00   
Width (feet)  50.00  50.00  54.00  54.00   

Primary OutFlow  Max=339.63 cfs @ 12.56 hrs  HW=86.22'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 339.63 cfs @ 35.30 fps)

Secondary OutFlow  Max=682.53 cfs @ 12.63 hrs  HW=83.19'  TW=81.40'   (Dynamic Tailwater)
2=Custom Weir/Orifice  (Orifice Controls 682.53 cfs @ 6.56 fps)
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Pond 8AP: Weir B, 42" outlet
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Summary for Pond 8BP: Weir B, 54" outlet

[57] Hint: Peaked at 81.76' (Flood elevation advised)
[80] Warning: Exceeded Pond 8AP by 7.65' @ 12.90 hrs (1,413.00 cfs 84.483 af) 

Inflow = 552.07 cfs @ 12.63 hrs,  Volume= 71.035 af
Outflow = 552.07 cfs @ 12.63 hrs,  Volume= 71.035 af,  Atten= 0%,  Lag= 0.0 min
Primary = 552.07 cfs @ 12.63 hrs,  Volume= 71.035 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 81.76' @ 12.62 hrs

Device Routing     Invert Outlet Devices

#1 Primary 27.13' 54.0"  Round Culvert   
L= 104.6'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.13' / 14.01'   S= 0.1254 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 15.90 sf   

Primary OutFlow  Max=551.39 cfs @ 12.63 hrs  HW=81.40'  TW=29.56'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 551.39 cfs @ 34.67 fps)

Pond 8BP: Weir B, 54" outlet
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Summary for Pond 9P: Mashapaug Pond

Inflow Area = 945.000 ac, 0.00% Impervious,  Inflow Depth = 5.58"    for  100-yr event
Inflow = 1,992.55 cfs @ 13.06 hrs,  Volume= 439.065 af
Outflow = 93.58 cfs @ 21.50 hrs,  Volume= 286.749 af,  Atten= 95%,  Lag= 506.4 min
Primary = 93.58 cfs @ 21.50 hrs,  Volume= 286.758 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 43.39' @ 21.50 hrs   Surf.Area= 3,856,322 sf   Storage= 15,702,464 cf

Plug-Flow detention time= 1,402.3 min calculated for 286.749 af (65% of inflow)
Center-of-Mass det. time= 1,304.7 min ( 2,170.2 - 865.5 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 18,089,867 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 3,340,437 0 0
43.00 3,763,597 14,208,068 14,208,068
44.00 4,000,000 3,881,799 18,089,867

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 48.0"  Round Culvert   
L= 1,400.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 31.70'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Secondary 43.50' 200.0' long  x 24.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=93.58 cfs @ 21.50 hrs  HW=43.39'  TW=35.48'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 93.58 cfs @ 7.45 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'  TW=31.50'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 9P: Mashapaug Pond

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

2,200

2,100

2,000

1,900

1,800

1,700

1,600

1,500

1,400

1,300

1,200

1,100

1,000

900

800

700

600

500

400

300

200

100

0

Inflow Area=945.000 ac

Peak Elev=43.39'

Storage=15,702,464 cf

1,992.55 cfs

93.58 cfs

93.58 cfs

0.00 cfs



Providence_100_year  100-yr Rainfall=7.70"ProvidenceWeir_Proposed_SmallOutlet
  Printed  3/13/2018Prepared by VHB

Page 194HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Link 1L: Fenners Pond

Inflow Area = 300.000 ac, 0.00% Impervious,  Inflow Depth = 2.50"    for  100-yr event
Inflow = 340.23 cfs @ 12.56 hrs,  Volume= 62.573 af
Primary = 340.23 cfs @ 12.56 hrs,  Volume= 62.573 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 1L: Fenners Pond

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

380

360

340

320

300

280

260

240

220

200

180

160

140

120

100

80

60

40

20

0

Inflow Area=300.000 ac
340.23 cfs

340.23 cfs



Providence_100_year  100-yr Rainfall=7.70"ProvidenceWeir_Proposed_SmallOutlet
  Printed  3/13/2018Prepared by VHB

Page 195HydroCAD® 10.00-19  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Link 2L: Pawtuxet River

Inflow Area = 40.441 ac,100.00% Impervious,  Inflow Depth > 89.36"    for  100-yr event
Inflow = 610.96 cfs @ 12.26 hrs,  Volume= 301.135 af
Primary = 610.96 cfs @ 12.26 hrs,  Volume= 301.135 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 2L: Pawtuxet River
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Summary for Link 3L: Roger Williams Park Ponds

Inflow Area = 1,623.000 ac, 0.00% Impervious,  Inflow Depth > 2.43"    for  100-yr event
Inflow = 2,142.91 cfs @ 12.40 hrs,  Volume= 328.763 af
Primary = 2,142.91 cfs @ 12.40 hrs,  Volume= 328.763 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Roger Williams Park Ponds
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DEPARTMENT OF PUBLIC WORKS 
CITY OF PROVIDENCE, RHODE ISLAND 

 

REQUEST FOR QUALIFICATIONS/PROPOSALS 

TMDL Implementation Plans 

I. PURPOSE 

The City of Providence Department of Public Works is seeking professional services from firms 
(“PROVIDER”) previously qualified under the Engineering Design, Consulting and Construction 
Management for Public Works Projects (Blanket Contract 2022) to create Total Maximum Daily Load 
Implementation Plans for the four waterbodies listed below. 
   

 The Consent Agreement between the City of Providence (“City”) and Rhode Island Department of 
Environmental Management (RIDEM) contains requirements for the City of Providence to reduce pollutant 
loads from its MS4 to impaired receiving waters. One requirement involves development of waterbody 
specific Total Maximum Daily Load Implementation Plans (TMDL IPs) for Mashapaug Pond 
(RI0006017L-06), Roger Williams Park Ponds (RI0006017L-05), Woonasquatucket River (RI0002007R-
10A, RI0002007R-10B, RI0002007R-10C, RI0002007R-10D, and RI0002007R-01), and the West River 
(RI0003008R-03B). The Consent Agreement contains details on what types of projects should be 
considered and how pollutant load reductions should be accounted within the each TMDL IP. Details vary 
based on the type of impairment addressed by these TMDLs, which include heavy metals, nutrients, and 
bacteria as follows:  

 Mashapaug Pond: Phosphorus 

 Roger Williams Park Ponds: Phosphorus, Bacteria 

 Woonasquatucket River: Copper, Lead, Zinc, Bacteria 

 West River: Bacteria 

 The TMDL IPs should address portions of the drainage areas to the impaired waters that fall within the City 
of Providence. The original TMDL documents are available at RIDEM’s site (links in Attachment C) and 
provide additional data and information that may be useful in the development of the TMDL IPs.  Once 
approved, the TMDL IP will be the cornerstone for implementing projects to reduce pollutants and sediment 
to improve water quality. It is expected that the TMDL IP’s will lead to defined projects and strategies that 
can be budgeted, programmed, implemented over a set time frame, and most importantly, set up the city to 
pursue grant opportunities for implementing the TMDL IPs.  Implementation features must be adaptive, 
sustainable, resilient, and able to be minimally maintained.   

 The city does not receive user fees for the use, operation or maintenance of its sewer and stormwater 
network.  Respondents shall be considerate of this, in developing strategies and deliverables required in 
Section II. Scope of Work.  

 This project is primarily funded through the Clean Water State Revolving Fund (CWSRF) and 
supplemented by American Rescue Plan Funds (ARPA). Respondents shall be aware of supplemental 
contract documents for the Clean Water State Revolving Fund (CWSRF) in Attachment A and ARPA 
Agreement Amendment in Attachment D.  



 
 
 
 
 

DEPARTMENT OF PUBLIC WORKS 
CITY OF PROVIDENCE, RHODE ISLAND 

 

       

 

Anticipated Project Schedule 
    Release of RFP/RFQ        Thursday, January 5, 2023 
               Proposals Due        Friday, January 27, 2023, by 2:00PM 
               Evaluation and Notification to Top Qualified      Wednesday, February 1, 2023 
    Task Order and Notice to Proceed          Friday, February 10, 2023 
               Completion of Work       In accordance with Section II Schedule, or as agreed         
                    to during negotiations. 
II. SCOPE OF WORK 

Develop TMDL IP’s which meet the requirements the City’s stormwater consent agreement Section 
C(4)(a)(iii)-(vi) and Appendices I-N. 
 

 Task 1: Project Management 
 A successful project will require consistent and clear coordination between the city and the PROVIDER.  

The PROVIDER shall designate a primary point of contact at the beginning of the project who has 
developed TMDL IP’s previously and shall serve as the project manager and primary quality control agent.   

 Kickoff Meeting – A meeting will be scheduled and held in person, or virtually to review the project 
goals, methods, reporting elements, deliverables, and schedules for completion.  The meeting shall 
include project approach, Providence specific requirements, implementation, and considerations. It is 
critically important that all requirements of the TMDL IP specified in the Consent Agreement are 
satisfied and tracked accordingly in a tabular format.  The PROVIDER shall develop and submit a draft 
kickoff meeting agenda and requirement tracking document one week prior to the kickoff meeting for 
review by the City. PROVIDER shall provide meeting notes within one week after the meeting.  

 Progress Meetings – Monthly progress meetings shall be scheduled, in addition to any technical 
meetings that may be needed separately for the duration of the project. PROVIDER shall provide 
agendas in advance of the meeting and provide meeting notes within one week after the meeting. A 
running list of deliverables and TMDP IP requirements shall be included to show status (complete, in 
progress, pending, etc.) and updated for monthly progress meetings. 

 Technical Meetings – Meetings required outside of monthly progress meetings to discuss findings and 
critical issues.  

 Deliverables: Meeting agendas, TMDL IP requirement updates, and meeting minutes. Schedules, 
correspondence, invoices, MBE/WBE reporting, etc.  
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 Task 2:  Watershed Characterization  
 PROVIDER will compile spatial and temporal watershed data needed to compete tasks associated with 

development of TMDL Implementation Plan in accordance with RIDEM Consent Agreement, Appendix I, 
“TMDL Implementation Plan Requirements.” Provider shall be aware that the Consent Agreement includes 
other requirements, not listed in Appendix I for TMDL Implementation Plans. Key types of data that may be 
collected and organized for the development of the TMDL Implementation Plan includes, but is not limited 
to:  

 Review accuracy of individual watershed catchment areas (under development at time of RFP issuance) 
and revise as needed utilizing the following information and desktop analysis: 

 Elevations and contours 

 Existing drainage patterns 

 Existing stormwater structures (e.g., catch basin, pipe size and material type) 

 Document interconnections with private and other public owned stormwater systems, develop new, or 
add to existing GIS layer.   

 Meteorological data 

 Land use  

 Impervious area 

 Parcel / land ownership 

 Soils information (hydrologic soil group, depth to bedrock, depth to groundwater, infiltration rates) 

 Buried utilities 

 Associated rights of way, easements, and adjacent public owned and other potentially available 
properties  

 Other environmental constraints (superfund/contaminated sites) 

 Statewide GIS wetland and watershed delineation 

 Information on existing structural BMPs (best management practices) 

 Water quality data 

 Construction and maintenance access opportunities 

PROVIDER must conduct field verification surveys to support information gathered.  

Publicly available data will be obtained by the PROVIDER for use in the TMDL Implementation Plans. 
PROVIDER may also utilize the current DPW GIS drainage data 
(https://cdmsmith.maps.arcgis.com/apps/webappviewer/index.html?id=9d5b1e994a2c4630b1679446889078
e1).   Partial datasets exist for public and private existing Best Management Practices (BMP) information. 
Provider will be tasked with researching and completing BMP GIS datasets from available information and 
field visits.  

https://cdmsmith.maps.arcgis.com/apps/webappviewer/index.html?id=9d5b1e994a2c4630b1679446889078e1
https://cdmsmith.maps.arcgis.com/apps/webappviewer/index.html?id=9d5b1e994a2c4630b1679446889078e1
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Deliverables: Technical memorandum characterizing the watersheds and City of Providence jurisdictional 
areas, summarizing implementation actions taken to date, and analyzing key water quality conditions. This 
shall include, but not be limited to maps, feasibility analysis and presentation for public meetings.  

 Task 3:  TMDL Reduction Targets 
 PROVIDER will review the TMDL requirements and extract key pollutant load reduction targets to be 

achieved with the TMDL Implementation Plan in accordance with the Consent Agreement. PROVIDER 
will model and compute credits for pollutant removal achieved with projects through implementation of 
stormwater controls in existing/planned projects (e.g., the Roger Williams Park Ponds restoration project, 
existing BMPs), MS4 permit supplemental environmental projects, and enhanced measures included in the 
amended Stormwater Management Program Plan (SWMPP) to address TMDLs.  

 For bacteria TMDLs, PROVIDER will determine reduction of impervious cover (IC) to meet the IC 
requirement using methods described in the Consent Agreement. Reduction targets will estimate remaining 
pollutant load reductions needed to meet waste load allocations in each TMDL. 

 Include analysis of increased housekeeping (e.g., Street sweeping, catch basin cleaning, etc.) cost to 
implement (existing and proposed personnel/equipment) and the cost/benefit toward meeting TMDL 
reduction targets vs. BMPs.  

 Deliverable: Written report including final pollutant load reduction targets, tabular summary of information 
and supporting documentation (including but not limited to calculations, maps)   

 Task 4: Identify Potential Enhanced Non-Structural and Structural BMPs  
For non-structural controls, PROVIDER will evaluate current levels of implementation of good 
housekeeping stormwater BMPs within the watersheds. Develop cost/benefit for increased good 
housekeeping (catch basin cleaning, street sweeping, etc.) and costs to implement. Methods in the RIDEM 
Consent Agreement and attachments to MS4 permit will be used to evaluate the potential benefit of 
enhancing non-structural controls to meet pollutant load reduction requirements. PROVIDER will 
coordinate with DPW to identify any citywide enhancements that are planned. 

 For structural controls, PROVIDER will use a combination of desktop GIS analysis and field 
reconnaissance to identify potential locations for implementation of structural stormwater BMPs. BMP 
opportunities will primarily focus on publicly owned roads and parcels. Analysis of constraints will be 
completed using desktop GIS screening and field analysis. Prioritization of potential opportunity sites will 
be developed in collaboration with DPW. Field reconnaissance shall be conducted to evaluate each BMP 
with respect to utilities, grading, drainage, tributary area, constructability, etc.  Sites shall be ranked for 
investigation by a method (maximum environmental benefit, cost/benefit, environmental justice, etc.) to be 
proposed by the PROVIDER with input by the City.  

Structural Controls – Existing Catch Basins 
Upon completion of verification of catchment areas in Task 2, PROVIDER shall clean all catch basins (or a 
number to be determined based on budget) within the four waterbody watersheds of all debris starting 
immediately after the execution of the Task order and verification of the MS4 catchment areas in Task 2. 
PROVIDER shall determine pollutant reductions and cost/benefit of utilizing existing catch basins with 
increased cleaning frequency. Additionally, the PROVIDER shall identify opportunities to retrofit existing 
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catch basins for high cost/benefit pollutant reduction measures (i.e., connected infiltration chambers, filters, 
increased sump depth, bioswale bump outs, etc). The PROVIDER shall inspect cleaned catch basins to 
identify illicit connections, for follow-up and enforcement by the City.  PROVIDER will record the 
following measurements on a GIS collector app or asset management program provided by the city: 

 First Visit: 

 CB ID #, Latest Inspection Date (Current inspection date), Latest Cleaning Date (Current 
 Cleaning date), Suspected Illicit Connection? (i.e.: house connection, oil, etc.), Depth from 
 Bottom of Sump to Invert Out (After cleaning), Depth from Rim to Bottom of Sump (After 
 cleaning), Depth from Rim to Sediment (Prior to cleaning), Depth of Accumulation (difference 
 between items above), Picture (before cleaning and after cleaning), Catch Basin Condition (Good, 
 fair, poor, crumbling), Catch Basin Material, Photo  

 Second Visit 

 Depth of Sediment, Rate of Sediment Accumulation (inches/day), Target Cleaning Frequency to 
 Maintain Accumulation Below 50% Capacity  

Traffic Control is not anticipated for this task.  It is anticipated that a vacuum catch basin cleaner is required 
to fully clean sediment from basins to realize an actual accumulation rate, and fully inspect the structure for 
illicit connections and BMP opportunities. It is estimated that there are between 2,500-6,000 catch basins in 
the watersheds under this RFP.  

 PROVIDER will develop calculations for pollutant load reduction using the guidance provided in the 
Consent Agreement. Planning level estimates of BMP sizing for each opportunity site will be estimated 
using best professional judgement. Key factors considered will include site constraints, soil hydrologic 
characteristics, proximity to groundwater, proximity to wetlands, traffic, safety, and land use of upstream 
drainage areas. Results will be used to support prioritization of BMPs considered for inclusion in the TMDL 
IPs.  

 Deliverables: Written report of findings, estimates, maps, and GIS data layer showing all proposed 
structural controls.  All pertinent information, engineering calculations and specifications for BMP options 
will be included in an appendix. For existing catch basin cleaning and inspection, a report shall be prepared 
outlining the findings, with tabular and GIS information provided by GIS asset identifier.  A memo shall be 
prepared, addressed to the DPW with an executive summary. PROVIDER shall be responsive to RIDEM 
questions and comments regarding the data. 

   
 Task 5: Selection, Evaluation and Ranking of BMPs for Inclusion in TMDL Implementation Plan  
 PROVIDER will host six workshops with DPW and other key stakeholders to present on the background of 

RIPDES/NPDES, Consent Agreement, results of BMP opportunity identification, performance evaluation 
and TMDL IP next steps. Potential stakeholders include other jurisdictions subject to the TMDLs (e.g., 
RIDOT, NBC, surrounding towns), staff from other City of Providence departments, watershed groups, 
community groups, direct abutters, and regulatory agencies. PROVIDER will coordinate list of stakeholders 
to include in workshops with DPW. Roger Williams Park and Mashapaug Pond shall be combined for 
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workshop purposes and include 2 workshops total.  The Woonasquatucket River and West River shall be 
treated separately and shall have 2 workshops for each waterbody.  

 
 The objective of the first workshop will be to present findings thus far and prioritize the full list of 

opportunities based on weighted criteria. The second workshop will refine the prioritized list to a final set of 
projects to be included in the TMDL Implementation Plan. Planning level cost estimates and preliminary 
designs will be developed for the projects selected to be included in the TMDL Implementation Plan based 
on the most recent available engineering and construction data.  

 
 PROVIDER shall supply all materials, handouts presentation materials necessary for the workshops.  

Printed and handout material shall be translated in Spanish, at a minimum. The city will coordinate a 
location for the workshops.  

 
 Deliverables: Workshop presentation, summary or presentation/comments, attendance list, 

recommendations, action items.  
 
 

Task 6: Implementation Schedule 
PROVIDER will develop a schedule for implementation of enhanced non-structural and structural control 
measures. The schedule will consider reasonable timing associated with feasibility analysis, design, and 
construction of structural control measures. Prioritization of structural control measures will be used to 
support the development of a staggered implementation schedule, allowing for DPW to get started in early 
phases on highest priority projects and bring lower priority projects into feasibility analysis in phases.  Due 
to the City’s lack of funding for sewers and stormwater, the PROVIDER shall consider the timeline to apply 
for and implement grant funding opportunities.  
 
Deliverable: Written report of schedule, grant funding sources specific to BMP’s and TMDL IP tasks.  

Task 7: Develop TMDL Implementation Plan and Preliminary Designs  
PROVIDER will develop four draft and final TMDL Implementation Plans (one TMDL IP for each 
waterbody specified) for review by DPW including executive summary, watershed characterization, target 
load reduction to meet TMDL, selected enhanced non-structural and structural stormwater control measures, 
calculations to demonstrate expected TMDL compliance with controls, preliminary designs (consent 
agreement Appendix I, Section 9), anticipated costs, schedule for implementation, and any remaining 
requirements from the Consent Agreement.  PROVIDER will incorporate revisions and comments from 
DPW.  PROVIDER to include the coordination and response to comments by RIDEM until final approval 
and completion.  
 
Deliverable: TMDL Implementation plan drafts, specs, and estimates, transmitted with a memo coversheet 
to the city. Response to RIDEM and City comments.  

Task 8: Stormwater Management Program Plan (SWMPP) Update 
In accordance with the Consent Agreement Section C(4)(a)(vi) -(vii), PROVIDER shall prepare an 
amendment to the City SWMPP to incorporate the RIDEM-approved TMDL IPs within 30 days following 
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RIDEM’s approval of the TMDL IP.  PROVIDER shall anticipate a period of review and comment by 
RIDEM.   

Deliverable: Draft and final amended SWMPP transmitted with a memo coversheet to the city. Response to 
RIDEM and City comments. 

ADDITIONAL CONSIDERATIONS 
PROVIDER shall be aware of the following City documents and consider in their work to include 
recommendations from these documents and recommend contributions as they relate to TMDL IP 
documents: 

• Comprehensive Plan Revisions – once a decade process currently kicking off.  

• Climate Justice Plan – Environmental Justice and Frontline Communities  
      https://www.providenceri.gov/sustainability/climate-justice-action-plan-providence/ 

• PVD Tree Plan (under development) – Providence specific best management practices and   
  tree/infrastructure conflict resolution 

PROJECT COMPLETION 
The project shall be considered complete when all tasks listed above are completed and accepted fully by 
the city and RIDEM.    
 

SCHEDULE 

PROVIDER will submit a schedule for completion with proposal submission.  Proposed schedule shall meet 

the following deadlines: 

• Task 1: PROVIDER shall schedule a kickoff meeting within 2 weeks of signing of the task order.   

• Tasks 2 & 3: PROVIDER shall complete review of existing data and TMDL requirements within 2 

months of signing of the task order. 

•  Tasks 4 & 5: PROVIDER will complete selection of BMPs within 4 months and schedule the first 

workshop for each waterbody upon 5 months of signing of the task order.  Future workshops will be 

hosted as necessary. Structural controls – Existing Catch basins will have all catch basins inspected 

by this date, or a proposal by PROVIDER for strategic catch basins to be inspected by this 

schedule.  

• Tasks 6 & 7: PROVIDER will provide a draft TMDL Implementation Plan and Schedule for review 

for each waterbody within 2 months of the applicable first workshop.  The preliminary plans 

https://www.providenceri.gov/sustainability/climate-justice-action-plan-providence/
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finalized TMDL IPs and Schedule will be submitted no later than 1 month following the second 

workshop and review from DPW and other stakeholders.   

• Task 8: PROVIDER to submit draft to City for review within 2 weeks of TMDL IP acceptance 

from RIDEM. Final draft to be submitted within 4 weeks of TMDL IP acceptance from RIDEM.  

 

***It is intended for this project to be fully complete, approved by RIDEM and invoiced fully by December 

2024.  Respondents shall specifically respond to whether this schedule is realistic, and able to be met, 

assuming a 6-12 month review by RIDEM  Alternatively, respondents may propose their own schedule for 

evaluation by the city.  

  

III.  SUBMISSION REQUIREMENTS, INSTRUCTIONS and SELECTION CRITERIA 

To be considered responsive, a proposal must include the following administrative and technical 
information for DPW review. Submittals will be scored, with a maximum point value assigned to each 
section below, for a maximum total of 100 points.  
 
The city may, at its sole option, elect to require interviews and presentation(s) by respondents clearly in 
consideration for award. The city may elect to interview all or some of the respondents. Other submissions, 
certifications, or affirmations may be required, as appropriate. Negotiations will commence with the 
responsive, highest scored respondent.  
 

1. Cover Letter (5 points max.) Cover Letter signed by an officer of the firm, binding the contractor to all 
the commitments made in the proposal. Failure to provide a cover letter signed by an officer of the firm, 
binding the firm to all the commitments made in the proposal may result in disqualification. 

2. Qualifications and Relevant Experience (25 points max.): Respondents are to include a comprehensive 
listing of similar current and past projects and/or clients served providing related services to the Scope of 
Work. Respondents must demonstrate at least 5 years’ experience (within the last 10 years) on TMDL IPs 
of similar size and complexity, within the New England market.  
 
Additionally, resumes and past project information sheets regarding the history and experience of the lead 
consultant and all subconsultants proposed to be part of the project team. Resumes shall include the 
name(s), business address, phone number, email addresses, and resumes of individuals proposed to 
participate in all work efforts identified and needing to be performed to meet the intent of this project.  
 
The Project Manager shall be clearly identified along with the roles of other significant project 
participants. The Prime Consultant and subconsultants shall be collectively scored based on their 
demonstrated level of experience and competence in the following areas of expertise.  
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• Working knowledge of City of Providence Consent Agreement 
• Experience with TMDL Implementation Plan Development 
• RIDEM MS4 RIPDES permit requirements 
• Green Infrastructure in an urban constrained environment 
• Low maintenance infrastructure 
• Grant funding opportunities 

 
3. Project Approach and Understanding (35 points max.): Include a scope of work that outlines the specific 

tasks and deliverables required for the project as well as a project approach and understanding narrative 
that describes how you and your team understand the Project, unique elements of your understanding and 
approach, and how you will meet the requirements, purpose, objectives and specific needs of this project 
and the City of Providence.  

4. Client References (25 points max.): Respondents must provide at a minimum THREE (3) references for 
whom the respondent has provided similar TMDL IP work, detailing client name/address, complete 
contact information, type of project, description of services provided, and timeframe completed. The 
reference must have been directly involved in the project on behalf of the hiring agency and have direct 
experience supervising the work of the consultant. By listing these references, permission is granted to 
City to contact said individuals to verify the satisfactory performance of services provided.  

5. Schedule (10 points max): The schedule indicated in Section II is the city’s best estimate at completing 
the tasks.  Respondents shall indicate whether the schedule specified in this RFP is realistic for their firm 
or propose an alternate schedule for consideration. A proposed project schedule broken down by task and 
subtask on a monthly basis shall be included in the proposal.  

6. Submittals: The following required forms must be filled out and submitted with the Proposal.  Failure to 
submit all required forms will result in disqualification.   

1. Qualifications/proposal document - .pdf submission via email or shared drive only 

2. USEPA DBE and State MBE Forms – See Attachment A 

This project will utilize USEPA DBE and State MBE forms and requirements due to the use of 
Federal and State funds.  Forms and requirements can be found in Attachment A and must be 
included with the submittal.  Additional information regarding the State MBE program can be 
found at the following website: 

https://dedi.ri.gov/divisions-units/minority-business-enterprise-compliance-office/minority-business-
enterprise-mbe-0 

 

 

 

https://dedi.ri.gov/divisions-units/minority-business-enterprise-compliance-office/minority-business-enterprise-mbe-0
https://dedi.ri.gov/divisions-units/minority-business-enterprise-compliance-office/minority-business-enterprise-mbe-0
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IV. INSTRUCTIONS FOR SUBMISSION 

 
1. Proposals may be submitted up to 2:00 P.M. on January 27, 2023. All proposals must be 

electronically transmitted to the Department of Public Works via email at 
chochman@providenceri.gov, with the subject “TMDL Implementation Plan Proposal.  

 
V. REQUIREMENTS AND CONDITIONS  

 
1. Each respondent shall have no collusion or secondary interests with any other respondent.  

2. The City reserves the right to reject any or all proposals or to make an award or multiple awards if 
deemed to be in the best interest of the City.  

3. All costs associated with developing or submitting documents in response to this solicitation and/or 
in providing oral or written clarification of its content shall be borne by the respondent.  The city 
assumes no responsibility for these costs.  

4. USEPA and State MBE/DBE reporting required for each invoice submission, and as required in 
accordance with Attachment A requirements.  

5. Partial and Final lien releases are required for subcontractors with each invoice submission.  

4. Contact Craig Hochman, Chief Engineer at chochman@providenceri.gov with any questions 
by 2:00 PM on January 18, 2023. 

5.  The project is primarily funded by the Clean Water State Revolving Fund (CWSRF). If 
necessary, the project will be supplemented by funds from the American Rescue Plan Act 
(ARPA).  The selected respondent must execute the Agreement Amendment in Attachment D, 
prior to Notice to Proceed.  

 
ATTACHMENT A 
Clean Water State Revolving Fund Contract Documents, including State MBE/USEPA DBE Forms  
 
ATTACHMENT B 
RIDEM Consent Agreement and Appendixes 
 
ATTACHMENT C 
Applicable TMDLS (4)  
 
ATTACHMENT D 
ARPA Agreement Amendment 

mailto:chochman@providenceri.gov
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ATTACHMENT A 

 
Clean Water State Revolving Fund Contract Documents 

 
 including USEPA DBE and State MBE Forms  



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
  

WASHINGTON, D.C.  20460  
  
  
  

  
  

 

MEMORANDUM 
 
SUBJECT:  Prohibition on Certain Telecommunication and Video Surveillance Services or 

Equipment in the SRF Programs 
 
FROM:  Kiri Anderer, P.E., Acting Associate Branch Chief 
  Infrastructure Branch, OGWDW 
 
  Michael Deane, Branch Chief 
  State Revolving Fund Branch, OWM 
 
TO:   SRF Branch Chiefs 
  Regions 1-10 
 
Effective August 13, 2020, recipients and subrecipients of EPA funded assistance agreements, including 
borrowers under EPA funded revolving loan funds, must comply with regulations at 2 CFR 200.216, 
Prohibition on certain telecommunication and video surveillance services or equipment, implementing 
section 889 of Public Law 115-232. The regulation prohibits the use of Federal funds to procure (enter 
into, extend, or renew contracts) or obtain equipment, systems, or services that use “covered 
telecommunications equipment or services” identified in the regulation as a substantial or essential 
component of any system, or as critical technology as part of any system. Prohibitions extend to the use 
of Federal funds by recipients and subrecipients to enter into a contract with an entity that “uses any 
equipment, system, or service that uses covered telecommunications equipment or services” as a 
substantial or essential component of any system, or as critical technology as part of any system. Certain 
equipment, systems, or services, including equipment, systems, or services produced or provided by 
entities subject to the prohibition are recorded in the System for Award Management exclusion list.   

As described in section 889 of Public Law 115-232, covered telecommunications equipment or services 
includes:  

• Telecommunications equipment produced by Huawei Technologies Company or ZTE 
Corporation (or any subsidiary or affiliate of such entities).  

• For the purpose of public safety, security of government facilities, physical security surveillance 
of critical infrastructure, and other national security purposes, video surveillance and 
telecommunications equipment produced by Hytera Communications Corporation, Hangzhou 
Hikvision Digital Technology Company, or Dahua Technology Company (or any subsidiary or 
affiliate of such entities).  

• Telecommunications or video surveillance services provided by such entities or using such 
equipment.    

OFFICE OF   WATER   

https://www.ecfr.gov/cgi-bin/text-idx?SID=2312b40f5181614169488e0699a25e61&mc=true&node=se2.1.200_1216&rgn=div8
https://www.congress.gov/115/plaws/publ232/PLAW-115publ232.pdf
https://sam.gov/SAM/
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• Telecommunications or video surveillance equipment or services produced or provided by an 
entity that the Secretary of Defense, in consultation with the Director of the National Intelligence 
or the Director of the Federal Bureau of Investigation, reasonably believes to be an entity owned 
or controlled by, or otherwise connected to, the government of a covered foreign country. 

Applicability in the State Revolving Fund (SRF) Programs 
Clean Water and Drinking Water SRF (CWSRF and DWSRF) programs may not expend equivalency 
funds for these products on or after August 13, 2020. States must ensure that equivalency assistance 
agreements include the telecommunications prohibition condition provided by EPA’s Office of Grants 
and Debarment (OGD) in OGD’s most recent EPA General Terms and Conditions. The condition must 
also be in construction contracts associated with equivalency assistance agreements.  

There is no exhaustive list of components and services that fall under the prohibition. State SRF 
managers and local assistance recipients should exercise due diligence and be particularly mindful of 
project components with internet or cellular connections. For example, recipients should be mindful of 
automatic meter reading (AMR) technology and advanced metering infrastructure (AMI), 
instrumentation control systems (e.g. process control systems, distributed control systems and 
programmable logic controls), and security cameras and other electronic security measures to ensure that 
those items are procured from a non-excluded entity. Items included in the prohibition are not eligible 
SRF costs, and the SRF programs cannot reimburse borrowers for these costs. 

The prohibition also applies to the CWSRF administrative funds (if states are billing those costs to the 
federal CWSRF capitalization grant) and the four DWSRF set-asides. States should be mindful of items 
such as cell phones, computers, and mobile WiFi routers or hotspots funded by those accounts. 

If you have questions on the implementation of this grant condition, please contact Michael Deane at 
Deane.Michael@epa.gov or Kiri Anderer at Anderer.Kirsten@epa.gov. 

 

https://www.epa.gov/grants/grant-terms-and-conditions
https://www.epa.gov/grants/grant-terms-and-conditions
mailto:Deane.Michael@epa.gov
mailto:Anderer.Kirsten@epa.gov


















MBE Utilization Plan Form – Rev. 7/2/2020 
 

State of Rhode Island  

Office of Diversity, Equity and Opportunity (ODEO) 

Minority Business Enterprise Compliance Office 

Minority Business Enterprise Utilization Plan 

 
Company Name:             

 

Representative’s Name who administers MBE Program:         

 

Street Address:              

 

City, State, Zip:          Telephone:          

 

Email:       Project Location:       

 

Bid or Project #:      Date Bid Opened:      

 

Description of Work:             

 

Contract Value:      MBE % Assigned:      

 

Total # of All Subcontractors/Suppliers used:             # of MBE Subcontractors/Suppliers used:   
 

List All Subcontractors/Suppliers/Consultants/Independent Contractors – Total Dollar Amounts – Scope of Work:

 

    Subcontractor / Supplier Dollar Award    Scope/Description of Work RI Certified M/WBE 

Yes/No 

  

 

  

  

 

  

  

 

  

 

Please note that all MBE/WBE firms must be certified by the RI MBE Compliance Office, and that MBE/WBE 

firms must self-perform 100% of the work with their own forces or subcontract to another RI certified MBE/WBE 

in order to receive participation credit.  Vendors may count 60% of expenditures for materials and supplies 

obtained from an MBE certified as a regular dealer/supplier, and 100% of such expenditures obtained from an 

MBE/WBE certified as a manufacturer.  For firms certified as a broker, you may receive MBE participation credit 

only for the fees and commissions charged for the procurement of the good and materials, but not the cost of the 

materials themselves.   

 

The above referenced contract will not be released until this plan has been approved by the Director of the Department  

of Administration or its designee. 

 

For assistance and advice in identifying MBE/WBE firms, please call the Minority Business Enterprise Compliance  

Office at (401) 574-8670.  The directory of all certified MBE firms is also located at www.mbe.ri.gov . 

 

Signature of Authorized Agent of Business:          Date:     

 

Send Completed Form to:  Dorinda Keene, Assistant Administrator - MBE 

Office of Diversity, Equity and Opportunity (ODEO) 

Minority Business Enterprise Compliance Office 

     One Capitol Hill, 3rd Floor 

     Providence, RI  02908 

     Phone: (401) 574-8670 

     Dorinda.Keene@doa.ri.gov   

http://www.mbe.ri.gov/
mailto:Dorinda.Keene@doa.ri.gov


Office of Diversity, Equity and Opportunity (ODEO) 

MBE Compliance Office   (401) 574-8670 

1 Capitol Hill, 3rd Floor   www.mbe.ri.gov  

Providence, RI 02908 

 
Pursuant to RIGL 37-14.1 as well as the regulations promulgated thereto, the MBE Compliance Office requires that you complete the following table.  Please note that 

these figures will be verified with the MBEs identified.   If there are outstanding issues, such as retainage or a dispute, please indicate and attach supporting 

documentation for same.  Also note that copies of invoice and cancelled checks for payment to all MBE subcontractors and suppliers are required. 

 

Contractor/Vendor Name:  

Project Name & Location:   

Original Prime Contract Amount:  $______________       Current Prime Contract Amount: $  ______         % Complete: ___    _ 

 

MBE/WBE 

Subcontractor 

Original 

Contract 

Amount 

Change 

Orders 

Revised 

Contract 

Value 

% 

Completed 

To Date 

Amount 

Paid  

To Date 

Amount 

Due 

Retainage 

% 

Retainage 

Amount 

 

Explanation 

          

          

          

          
I declare, under penalty of perjury, that the information provided in this verification form and supporting documents is true and correct. 

 

____________________________________    ________________ 

  Signature       Date 

 

____________________________________ 

  Printed Name  

Notary Certificate: 

 

Sworn before me this ________ day of _____________ , 20___. 

 

____________________________________________   _________________ 

 Notary Signature      Commission Expires 

http://www.mbe.ri.gov/
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             Rhode Island Department of Environmental Management 
Office of Water Resources 

 
Clean Water State Revolving Fund Program 

Contract Specifications Package 
 
A. Federal 
 

1) Equal Employment Opportunity and Affirmative Action (Executive Order 11246) 
i) OFCCP fact sheet. 
ii) Equal Opportunity Clause and the Standard Federal Equal Employment Specifications. 
iii) Notice of Non-Discrimination in Employment. 

 
2) Non-discrimination in employment notice. 

 
3) Assurance of compliance with Title VI of the Civil Rights Act of 1964 and Section 13 of the FWPCA 

Amendments of 1972 (EPA form 4700-1). 
 

4) Affirmative steps for soliciting MBE/WBE (40 CFR 31.36(e)) 
 

5)  Preservation of Open Competition and Government Neutrality Towards Government Contractors’ Labor 
Relations on Federal and Federally Funded Construction Projects (Executive Order 13202)  

 
Applicable cross-cutting Federal authorities for projects funded through SRF programs are made available at 
http://water.epa.gov/grants_funding/dwsrf/xcuts.cfm. Additional information is provided in the United States 
Environmental Protection Agency’s cross-cutting handbook available at 
http://www.epa.gov/owm/cwfinance/cwsrf/enhance/DocFiles/Other%20Docs/CrosscutterHandbook.pdf. 

 
B. State of Rhode Island 
 

1) RIGL 37-2.1, Domestic Steel 
 
2) RIGL 37-12, Contractors Bonds 
 
3) RIGL 37-12.1, Substitution of Security for Retained Earnings of Architects and Engineers. 
 
4) RIGL 37-13, Labor and Payment of Debts by Contractors 

i) Prevailing Wage Rates 
 
5) RIGL 37-14.1, Minority Business Enterprise 

i) Regulations Governing Participation by Minority Business Enterprises in State Funded and 
Directed Public Construction Projects, Construction Contracts and Procurement Contracts Goods and 
Services. 

 
6) RIGL 37-16, Public Works Arbitration 

 
7) RIGL 45-55, Award of Municipal Contracts 

 
NOTE:  This package is prepared by RIDEM as a service of the CWSRF program.  While every attempt at accuracy 
has been made, these are not certified true copies of the laws presented.  The responsibility for compliance with 
all applicable provisions of Federal and State laws and regulations relating to the bidding, award, and 
performance of contracts is the applicant’s and the bidder’s.  Certified true and complete copies of any Rhode 
Island laws and regulations may be obtained form the Office of the Secretary of State. 
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Employment Standards Administration 
Office of Federal Contract Compliance Programs 

 
Fact Sheet 

EXECUTIVE ORDER 11246 
 
EEO and Affirmative Action Guidelines for Federal Contractors Regarding Race, Color, Gender, 
Religion, and National Origin. 
 
BASIC PROVISIONS 
Since 1965, the U.S. Department of Labor's Office of Federal Contract Compliance Programs (OFCCP) 
has been committed to ensuring that Government contractors comply with the equal employment 
opportunity (EEO) and the affirmative action provisions of their contracts. 
 
OFCCP administers and enforces Executive Order 11246, as amended, which prohibits federal 
contractors and federally-assisted construction contractors and subcontractors, who do over $10,000 in 
Government business in one year from discriminating in employment decisions on the basis of race, 
color, religion, sex, or national origin. 
 
The Executive Order also requires Government contractors to take affirmative action to insure that equal 
opportunity is provided in all aspects of their employment.  
 
AFFIRMATIVE ACTION REQUIREMENTS  
Each Government contractor with 50 or more employees and $50,000 or more in government contracts is 
required to develop a written affirmative action program (AAP) for each of its establishments.  
 
A written affirmative action program helps the contractor identify and analyze potential problems in the 
participation and utilization of women and minorities in the contractor's workforce. 
 
If there are problems, the contractor will specify in its AAP the specific procedures it will follow and the 
good faith efforts it will make to provide equal employment opportunity. 
 
Expanded efforts in outreach, recruitment, training and other areas are some of the affirmative steps 
contractors can take to help members of the protected groups compete for jobs on equal footing with other 
applicants and employees. 
 
Affirmative action is not preferential treatment. It does not mean that unqualified persons should be hired 
or promoted over other people. What affirmative action does mean is that positive steps must be taken to 
ensure equal employment opportunity for traditionally disadvantaged groups. 
 
ENFORCEMENT AND COMPLIANCE 
Compliance Reviews 
OFCCP conducts compliance reviews to investigate the employment practices of Government 
contractors.  During a compliance review, a compliance officer examines the contractor's affirmative 
action program; checks personnel, payroll, and other employment records; interviews employees and 
company officials; and investigates virtually all aspects of employment in the company.  
The investigator also checks to see whether the contractor is making special efforts to achieve equal 
opportunity through affirmative action. If problems are discovered, OFCCP will recommend corrective 
action and suggest ways to achieve equal employment opportunity. 
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Complaint Investigations 
Individuals may file complaints if they believe they have been discriminated against by federal 
contractors or subcontractors.  Complaints also may be filed by organizations on behalf of the person or 
persons affected. 
 
Complaints must be filed within 180 days from the date of the alleged discrimination, although filing time 
can be extended for a good reason. 
 
If a complaint filed under Executive Order 11246 involves discrimination against only one person, 
OFCCP will normally refer it to the EEOC. Cases involving groups of people or indicating patterns of 
discrimination are generally investigated and resolved by OFCCP. Complaints may be filed directly with 
any of OFCCP's regional or district offices throughout the country, or with OFCCP in Washington, D.C. 
 
Compliance Assistance 
To help contractors understand their contractual obligations for EEO and affirmative action, OFCCP 
provides technical assistance. District office staff offers guidance to contractors on how to develop an 
affirmative program through company seminars, training programs held in conjunction with industry 
liaison groups, and one-on-one consultations on affirmative action practices and procedures. 
 
Enforcing Contract Compliance  
When a compliance review discloses problems, OFCCP attempts to work with the contractor, often 
entering into a conciliation agreement. A conciliation agreement may include back pay, job offers, 
seniority credit, promotions or other forms of relief for victims of discrimination. It may also involve new 
training programs, special recruitment efforts, or other affirmative action measures. 
 
When conciliation efforts are unsuccessful, OFCCP refers the case to the Office of the Solicitor for 
enforcement through administrative enforcement proceedings. A contractor cited for violating EEO and 
affirmative action requirements may have a formal hearing before an administrative law judge.  
 
If conciliation is not reached before or after the hearing, sanctions may be imposed. For example, a 
contractor could lose its government contracts or subcontracts or be debarred, i.e., declared ineligible for 
any future government contracts.  
 
Further Information 
For more information about contact compliance, filing complaints, or compliance assistance, contact any 
of OFCCP's regional or district offices. All offices are listed in telephone directories under U.S. 
Department of Labor, Employment Standards Administration, Office of Federal Contract Compliance 
Programs. 

 
 



 

Conspecspackage Rev  3/15/11                                                                                                                                                      4of 50 

EQUAL EMPLOYMENT OPPORTUNITY AND AFFIRMATIVE ACTION 
Executive Order 11246 

(Excerpts from 41 CFR 60 Parts 1 and 4) 
 
41 CFR 60-1.4 - Equal opportunity clause 
 
(b)  Federally assisted construction contracts.  Except as otherwise provided, each administering agency shall require 
the inclusion of the following language as a condition of any grant, contract, loan, insurance, or guarantee involving 
federally assisted construction which is not exempt from the requirements of the equal opportunity clause: 
 
The applicant hereby agrees that it will incorporate or cause to be incorporated into any contract for construction 
work, or modification thereof, as defined in the regulations of the Secretary of Labor at 41 CFR Chapter 60, which is 
paid for in whole or in part with funds obtained from the Federal Government or borrowed on the credit of the 
Federal Government pursuant to a grant, contract, loan insurance, or guarantee, or undertaken pursuant to any 
Federal program involving such grant, contract, loan, insurance, or guarantee, the following equal opportunity 
clause: 
 
During the performance of this contract, the contractor agrees as follows: 
 
(1) The contractor will not discriminate against any employee or applicant for employment because of race, color, 

religion, sex, or national origin. The contractor will take affirmative action to ensure that applicants are 
employed, and that employees are treated during employment without regard to their race, color, religion, sex, or 
national origin. such action shall include, but not be limited to the following: Employment, upgrading, demotion, 
or transfer; recruitment or recruitment advertising; layoff or termination; rates of pay or other forms of 
compensation; and selection for training, including apprenticeship. The contractor agrees to post in conspicuous 
places, available to employees and applicants for employment, notices to be provided setting forth the provisions 
of this nondiscrimination clause. 

 
(2) The contractor will, in all solicitations or advertisements for employees placed by or on behalf of the contractor, 

state that all qualified applicants will receive considerations for employment without regard to race, color, 
religion, sex, or national origin. 

 
(3)  The contractor will send to each labor union or representative of workers with which he has a collective 

bargaining agreement or other contract or understanding, a notice to be provided advising the said labor union or 
workers' representatives of the contractor's commitments under this section, and shall post copies of the notice in 
conspicuous places available to employees and applicants for employment.  

 
(4) The contractor will comply with all provisions of Executive Order 11246 of September 24, 1965, and of the 

rules, regulations, and relevant orders of the Secretary of Labor.  
 
(5) The contractor will furnish all information and reports required by Executive Order 11246 of September 24, 

1965, and by rules, regulations, and orders of the Secretary of Labor, or pursuant thereto, and will permit access 
to his books, records, and accounts by the administering agency and the Secretary of Labor for purposes of 
investigation to ascertain compliance with such rules, regulations, and orders. 

 
(6) In the event of the contractor's noncompliance with the nondiscrimination clauses of this contract or with any of 

the said rules, regulations, or orders, this contract may be canceled, terminated, or suspended in whole or in part 
and the contractor may be declared ineligible for further Government contracts or federally assisted construction 
contracts in accordance with procedures authorized in Executive Order 11246 of September 24, 1965, and such 
other sanctions may be imposed and remedies invoked as provided in Executive Order 11246 of September 24, 
1965, or by rule, regulation, or order of the Secretary of Labor, or as otherwise provided by law.  

 
(7) The contractor will include the portion of the sentence immediately preceding paragraph (1) and the provisions 

of paragraphs (1) through (7) in every subcontract or purchase order unless exempted by rules, regulations, or 
orders of the Secretary of Labor issued pursuant to section 204 of Executive Order 11246 of September 24, 1965, 
so that such provisions will be binding upon each subcontractor or vendor. The contractor will take such action 
with respect to any subcontract or purchase order as the administering agency may direct as a means of enforcing 
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such provisions, including sanctions for noncompliance: Provided, however, That in the event a contractor 
becomes involved in, or is threatened with, litigation with a subcontractor or vendor as a result of such direction 
by the administering agency the contractor may request the United States to enter into such litigation to protect 
the interests of the United States.  

 
The applicant further agrees that it will be bound by the above equal opportunity clause with respect to its own 
employment practices when it participates in federally assisted construction work: Provided, That if the applicant so 
participating is a State or local government, the above equal opportunity clause is not applicable to any agency, 
instrumentality or subdivision of such government which does not participate in work on or under the contract. 
 
The applicant agrees that it will assist and cooperate actively with the administering agency and the Secretary of 
Labor in obtaining the compliance of contractors and subcontractors with the equal opportunity clause and the rules, 
regulations, and relevant orders of the Secretary of Labor, that it will furnish the administering agency and the 
Secretary of Labor such information as they may require for the supervision of such compliance, and that it will 
otherwise assist the administering agency in the discharge of the agency's primary responsibility for securing 
compliance. 
 
The applicant further agrees that it will refrain from entering into any contract or contract modification subject to 
Executive Order 11246 of September 24, 1965, with a contractor debarred from, or who has not demonstrated 
eligibility for, Government contracts and federally assisted construction contracts pursuant to the Executive order 
and will carry out such sanctions and penalties for violation of the equal opportunity clause as may be imposed upon 
contractors and subcontractors by the administering agency or the Secretary of Labor pursuant to Part II, Subpart D 
of the Executive order. In addition, the applicant agrees that if it fails or refuses to comply with these undertakings, 
the administering agency may take any or all of the following actions: Cancel, terminate, or suspend in whole or in 
part this grant (contract, loan, insurance, guarantee); refrain from extending any further assistance to the applicant 
under the program with respect to which the failure or refund occurred until satisfactory assurance of future 
compliance has been received from such applicant; and refer the case to the Department of Justice for appropriate 
legal proceedings. 
 
(c) Subcontracts. Each nonexempt prime contractor or subcontractor shall include the equal opportunity clause in 
each of its nonexempt subcontracts.  
 
(d) Incorporation by reference.  The equal opportunity clause may be incorporated by reference in all Government 
contracts and subcontracts, including Government bills of lading, transportation requests, contracts for deposit of 
Government funds, and contracts for issuing and paying U.S. savings bonds and notes, and such other contracts and 
subcontracts as the Director may designate. 
 
(e) Incorporation by operation of the order.  By operation of the order, the equal opportunity clause shall be 
considered to be a part of every contract and subcontract required by the order and the regulations in this part to 
include such a clause whether or not it is physically incorporated in such contracts and whether or not the contract 
between the agency and the contractor is written. 
 
(f) Adaptation of language.  Such necessary changes in language may be made in the equal opportunity clause as 
shall be appropriate to identify properly the parties and their undertakings. 
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41 CFR 60-4.3 - Equal opportunity clauses 
(a) The equal opportunity clause published at 41 CFR 60-1.4(a) of this chapter is required to be included in, and is 
part of, all nonexempt Federal contracts and subcontracts, including construction contracts and subcontracts. The 
equal opportunity clause published at 41 CFR 60-1.4(b) is required to be included in, and is a part of, all nonexempt 
federally assisted construction contracts and subcontracts. In addition to the clauses described above, all Federal 
contracting officers, all applicants and all non-construction contractors, as applicable, shall include the specifications 
set forth in this section in all Federal and federally assisted construction contracts in excess of $10,000 to be 
performed in geographical areas designated by the Director pursuant to 60-4.6 of this part and in construction 
subcontracts in excess of $10,000 necessary in whole or in part to the performance of non-construction Federal 
contracts and subcontracts covered under the Executive order. 
 
Standard Federal Equal Employment Opportunity Construction Contract Specifications (Executive Order 
11246) 
 

1. As used in these specifications: 
a. ``Covered area'' means the geographical area described in the solicitation from which this contract resulted; 
b. ``Director'' means Director, Office of Federal Contract Compliance Programs, United States Department of 

Labor, or any person to whom the Director delegates authority; 
c. ``Employer identification number'' means the Federal Social Security number used on the Employer's 

Quarterly Federal Tax Return, U.S. Treasury Department Form 941. 
d. ``Minority'' includes: 

(i)   Black (all persons having origins in any of the Black African racial groups not of Hispanic origin); 
(ii)  Hispanic (all persons of Mexican, Puerto Rican, Cuban, Central or South American or other Spanish 

Culture or origin, regardless of race); 
(iii) Asian and Pacific Islander (all persons having origins in any of the original peoples of the Far East, 

Southeast Asia, the Indian Subcontinent, or the Pacific Islands); and 
(iv) American Indian or Alaskan Native (all persons having origins in any of the original peoples of North 

America and maintaining identifiable tribal affiliations through membership and participation or 
community identification). 

 
2. Whenever the Contractor, or any Subcontractor at any tier, subcontracts a portion of the work involving any 

construction trade, it shall physically include in each subcontract in excess of $10,000 the provisions of these 
specifications and the Notice which contains the applicable goals for minority and female participation and 
which is set forth in the solicitations from which this contract resulted. 
 

3. If the Contractor is participating (pursuant to 41 CFR 60-4.5) in a Hometown Plan approved by the U.S. 
Department of Labor in the covered area either individually or through an association, its affirmative action 
obligations on all work in the Plan area (including goals and timetables) shall be in accordance with that Plan 
for those trades which have unions participating in the Plan. Contractors must be able to demonstrate their 
participation in and compliance with the provisions of any such Hometown Plan. Each Contractor or 
Subcontractor participating in an approved Plan is individually required to comply with its obligations under the 
EEO clause, and to make a good faith effort to achieve each goal under the Plan in each trade in which it has 
employees. The overall good faith performance by other Contractors or Subcontractors toward a goal in an 
approved Plan does not excuse any covered Contractor's or Subcontractor's failure to take good faith efforts to 
achieve the Plan goals and timetables. 
 

4. The Contractor shall implement the specific affirmative action standards provided in paragraphs 7 a through p 
of these specifications. The goals set forth in the solicitation from which this contract resulted are expressed as 
percentages of the total hours of employment and training of minority and female utilization the Contractor 
should reasonably be able to achieve in each construction trade in which it has employees in the covered area. 
Covered Construction contractors performing construction work in geographical areas where they do not have a 
Federal or federally assisted construction contract shall apply the minority and female goals established for the 
geographical area where the work is being performed. Goals are published periodically in the Federal Register 
in notice form, and such notices may be obtained from any Office of Federal Contract Compliance Programs 
office or from Federal procurement contracting officers. The Contractor is expected to make substantially 
uniform progress in meeting its goals in each craft during the period specified. 
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5. Neither the provisions of any collective bargaining agreement, nor the failure by a union with whom the 
Contractor has a collective bargaining agreement, to refer either minorities or women shall excuse the 
Contractor's obligations under these specifications, Executive Order 11246, or the regulations promulgated 
pursuant thereto. 

 
6. In order for the non-working training hours of apprentices and trainees to be counted in meeting the goals, such 

apprentices and trainees must be employed by the Contractor during the training period, and the Contractor 
must have made a commitment to employ the apprentices and trainees at the completion of their training, 
subject to the availability of employment opportunities. Trainees must be trained pursuant to training programs 
approved by the U.S. Department of Labor. 

 
7. The Contractor shall take specific affirmative actions to ensure equal employment opportunity. The evaluation 

of the Contractor's compliance with these specifications shall be based upon its effort to achieve maximum 
results from its actions. The Contractor shall document these efforts fully, and shall implement affirmative 
action steps at least as extensive as the following: 

 
a. Ensure and maintain a working environment free of harassment, intimidation, and coercion at all sites, and in 

all facilities at which the Contractor's employees are assigned to work. The Contractor, where possible, will 
assign two or more women to each construction project. The Contractor shall specifically ensure that all 
foremen, superintendents, and other on-site supervisory personnel are aware of and carry out the Contractor's 
obligation to maintain such a working environment, with specific attention to minority or female individuals 
working at such sites or in such facilities. 

b. Establish and maintain a current list of minority and female recruitment sources, provide written notification 
to minority and female recruitment sources and to community organizations when the Contractor or its unions 
have employment opportunities available, and maintain a record of the organizations' responses. 

c. Maintain a current file of the names, addresses and telephone numbers of each minority and female off-the-
street applicant and minority or female referral from a union, a recruitment source or community organization 
and of what action was taken with respect to each such individual. If such individual was sent to the union 
hiring hall for referral and was not referred back to the Contractor by the union or, if referred, not employed 
by the Contractor, this shall be documented in the file with the reason therefor, along with whatever 
additional actions the Contractor may have taken. 

d. Provide immediate written notification to the Director when the union or unions with which the Contractor 
has a collective bargaining agreement has not referred to the Contractor a minority person or woman sent by 
the Contractor, or when the Contractor has other information that the union referral process has impeded the 
Contractor's efforts to meet its obligations. 

e. Develop on-the-job training opportunities and/or participate in training programs for the area which expressly 
include minorities and women, including upgrading programs and apprenticeship and trainee programs 
relevant to the Contractor's employment needs, especially those programs funded or approved by the 
Department of Labor. The Contractor shall provide notice of these programs to the sources compiled under 7b 
above. 

 
f. Disseminate the Contractor's EEO policy by providing notice of the policy to unions and training programs 

and requesting their cooperation in assisting the Contractor in meeting its EEO obligations; by including it in 
any policy manual and collective bargaining agreement; by publicizing it in the company newspaper, annual 
report, etc.; by specific review of the policy with all management personnel and with all minority and female 
employees at least once a year; and by posting the company EEO policy on bulletin boards accessible to all 
employees at each location where construction work is performed. 

g. Review, at least annually, the company's EEO policy and affirmative action obligations under these 
specifications with all employees having any responsibility for hiring, assignment, layoff, termination or 
other employment decisions including specific review of these items with onsite supervisory personnel such 
as Superintendents, General Foremen, etc., prior to the initiation of construction work at any job site. A 
written record shall be made and maintained identifying the time and place of these meetings, persons 
attending, subject matter discussed, and disposition of the subject matter. 

h. Disseminate the Contractor's EEO policy externally by including it in any advertising in the news media, 
specifically including minority and female news media, and providing written notification to and discussing 
the Contractor's EEO policy with other Contractors and Subcontractors with whom the Contractor does or 
anticipates doing business. 
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i. Direct its recruitment efforts, both oral and written, to minority, female and community organizations, to 
schools with minority and female students and to minority and female recruitment and training organizations 
serving the Contractor's recruitment area and employment needs. Not later than one month prior to the date 
for the acceptance of applications for apprenticeship or other training by any recruitment source, the 
Contractor shall send written notification to organizations such as the above, describing the openings, 
screening procedures, and tests to be used in the selection process. 

j. Encourage present minority and female employees to recruit other minority persons and women and, where 
reasonable, provide after school, summer and vacation employment to minority and female youth both on the 
site and in other areas of a Contractor's work force. 

k. Validate all tests and other selection requirements where there is an obligation to do so under 41 CFR Part 
60-3. 

l. Conduct, at least annually, an inventory and evaluation at least of all minority and female personnel for 
promotional opportunities and encourage these employees to seek or to prepare for, through appropriate 
training, etc., such opportunities. 

m. Ensure that seniority practices, job classifications, work assignments and other personnel practices, do not 
have a discriminatory effect by continually monitoring all personnel and employment related activities to 
ensure that the EEO policy and the Contractor's obligations under these specifications are being carried out. 

n. Ensure that all facilities and company activities are nonsegregated except that separate or single-user toilet 
and necessary changing facilities shall be provided to assure privacy between the sexes. 

o. Document and maintain a record of all solicitations of offers for subcontracts from minority and female 
construction contractors and suppliers, including circulation of solicitations to minority and female contractor 
associations and other business associations. 

p. Conduct a review, at least annually, of all supervisors' adherence to and performance under the Contractor's 
EEO policies and affirmative action obligations. 

 
8. Contractors are encouraged to participate in voluntary associations which assist in fulfilling one or more of their 

affirmative action obligations (7a through p). The efforts of a contractor association, joint contractor-union, 
contractor-community, or other similar group of which the contractor is a member and participant, may be 
asserted as fulfilling any one or more of its obligations under 7a through p of these Specifications provided that 
the contractor actively participates in the group, makes every effort to assure that the group has a positive 
impact on the employment of minorities and women in the industry, ensures that the concrete benefits of the 
program are reflected in the Contractor's minority and female workforce participation, makes a good faith effort 
to meet its individual goals and timetables, and can provide access to documentation which demonstrates the 
effectiveness of actions taken on behalf of the Contractor. The obligation to comply, however, is the 
Contractor's and failure of such a group to fulfill an obligation shall not be a defense for the Contractor's 
noncompliance 

 
9. A single goal for minorities and a separate single goal for women have been established. The Contractor, 

however, is required to provide equal employment opportunity and to take affirmative action for all minority 
groups, both male and female, and all women, both minority and non-minority. Consequently, the Contractor 
may be in violation of the Executive Order if a particular group is employed in a substantially disparate manner 
(for example, even though the Contractor has achieved its goals for women generally, the Contractor may be in 
violation of the Executive Order if a specific minority group of women is underutilized). 

 
10. The Contractor shall not use the goals and timetables or affirmative action standards to discriminate against 

any person because of race, color, religion, sex, or national origin. 
 
11. The Contractor shall not enter into any Subcontract with any person or firm debarred from Government 

contracts pursuant to Executive Order 11246. 
 
12. The Contractor shall carry out such sanctions and penalties for violation of these specifications and of the 

Equal Opportunity Clause, including suspension, termination and cancellation of existing subcontracts as may 
be imposed or ordered pursuant to Executive Order 11246, as amended, and its implementing regulations, by 
the Office of Federal Contract Compliance Programs. Any Contractor who fails to carry out such sanctions and 
penalties shall be in violation of these specifications and Executive Order 11246, as amended. 

 
13. The Contractor, in fulfilling its obligations under these specifications, shall implement specific affirmative 

action steps, at least as extensive as those standards prescribed in paragraph 7 of these specifications, so as to 
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achieve maximum results from its efforts to ensure equal employment opportunity. If the Contractor fails to 
comply with the requirements of the Executive Order, the implementing regulations, or these specifications, the 
Director shall proceed in accordance with 41 CFR 60-4.8. 

 
14. The Contractor shall designate a responsible official to monitor all employment related activity to ensure that 

the company EEO policy is being carried out, to submit reports relating to the provisions hereof as may be 
required by the Government and to keep records. Records shall at least include for each employee the name, 
address, telephone numbers, construction trade, union affiliation if any, employee identification number when 
assigned, social security number, race, sex, status (e.g., mechanic, apprentice trainee, helper, or laborer), dates 
of changes in status, hours worked per week in the indicated trade, rate of pay, and locations at which the work 
was performed. Records shall be maintained in an easily understandable and retrievable form; however, to the 
degree that existing records satisfy this requirement, contractors shall not be required to maintain separate 
records. 

 
15. Nothing herein provided shall be construed as a limitation upon the application of other laws which establish 

different standards of compliance or upon the application of requirements for the hiring of local or other area 
residents (e.g., those under the Public Works Employment Act of 1977 and the Community Development Block 
Grant Program). 

 
(b) The notice set forth in 41 CFR 60-4.2 and the specifications set forth in 41 CFR 60-4.3 replace the New Form for 
Federal Equal Employment Opportunity Bid Conditions for Federal and Federally Assisted Construction published 
at 41 FR 32482 and commonly known as the Model Federal EEO Bid Conditions, and the New Form shall not be 
used after the regulations in 41 CFR Part 60-4 become effective. 
 
 [43 FR 49254, Oct. 20, 1978; 43 FR 51401, Nov. 3, 1978, as amended at 45 FR 65978, Oct. 3, 1980] 
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NOTICE TO LABOR UNIONS OR OTHER ORGANIZATIONS OF WORKERS 
 
 

NON-DISCRIMINATION IN EMPLOYMENT 
 
 
TO: ______________________________________________ 
   (Name of Union or Organization of Workers) 
 
The undersigned currently holds contract(s) with ________________________________ 
        (Name of Applicant) 
involving funds or credit of the U.S. Government of (a) subcontract(s) with a prime contractor 
holding such contract(s).   
 
You are advised that under the provisions of the above contract(s) or subcontract(s) and in 
accordance with Executive Order 11246, dated September 24, 1965, the undersigned is obliged not 
to discriminate against any employee or applicant for employment because of race, age, handicap, 
veteran status, color, creed, or national origin.  This obligation not to discriminate in employment 
includes, but is not limited to, the following: 
 

 HIRING, PLACEMENT, UPGRADING, TRANSFER, OR DEMOTION, 

RECRUITMENT, ADVERTISING, OR SOLICITATION FOR 

EMPLOYMENT TRAINING DURING EMPLOYMENT, RATES OF PAY 

OR OTHER FORMS OF COMPENSATION, SELECTION FOR TRAINING 

INCLUDING APPRENTICESHIP, LAYOFF, OR TERMINATION.   

 
This notice is furnished you pursuant to the provisions of the above contract(s) or subcontract(s) and 
Executive Order 11246.   
 
COPIES OF THIS NOTICE WILL BE POSTED BY THE UNDERSIGNED IN CONSPICUOUS 
PLACES AVAILABLE TO EMPLOYEES OR APPLICANTS FOR EMPLOYMENT.   
 
      ___________________________________ 
 
      ___________________________________ 
 
      ___________________________________ 
         (Contractor or Subcontractor) 
 
      __________________ 
            (Date) 
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UNITED STATES 
ENVIRONMENTAL PROTECTION AGENCY 

 
ASSURANCE OF COMPLIANCE 

FOR 
TITLE VI OF THE CIVIL RIGHTS ACT OF 1964 

AND 
SECTION 13 OF THE FWPCA AMENDMENTS OF 1972 

 

NAME AND ADDRESS OF APPLICANT/RECIPIENT (Hereinafter  
called ASSUROR) 

GRANT IDENTIFICATION NUMBER 
(To be completed by EPA) 

GRANT AMOUNT REQUESTED 
 
$ 

 TYPE OF GRANT 

  ΓDEMONSTRATION        ΓRESEARCH       ΓTRAINING 

  ΓOTHER (Specify): 

 CHECK ONE: 

  ΓNEW                           ΓCONTINUATION 

 
HEREBY AGREES THAT IT will comply with Title VI of the Civil Rights Act of 1964 (P.L. 88-352) and all requirements of the U.S. 
Environmental Protection Agency (hereinafter called "EPA") issued pursuant to that title, to the end that in accordance with Title VI of 
that Act, no person in the United States shall, on the ground of race, color, or national origin be excluded from participation in, be denied 
the benefits of, or be otherwise subjected to discrimination under any program or activity for which the Assuror receives financial 
assistance from EPA and hereby gives assurance that it will now and hereafter take all necessary measures to effectuate this agreement. 
 
HEREBY AGREES THAT IT will comply with all applicable requirements of Section 13 of the Federal Water Pollution Control Act 
Amendments of 1972 (P.L. 92-500) and all requirements of EPA issued pursuant to that section, to the end that in accordance with that 
section of that Act, no person in the United States shall, on the ground of sex be excluded from participation in, be denied the benefits of, 
or be otherwise subjected to discrimination under any program or activity under the said Federal Water Pollution Control Act  
Amendments for which the Assuror receives assistance from EPA and hereby gives assurance that it will now and hereafter take all 
necessary measures to effectuate this agreement. 
 
If any real property or structure thereon is provided or improved with the aid of financial assistance extended to the Assuror by EPA, this 
Assurance obligates the Assuror, or, in the case of any transfer of such property, any transferee for the period during which the real 
property or structure is used for a purpose involving the provisions of similar services or benefits.  If any personal property is so 
provided, this Assurance obligates the Assuror for the period during which it retains ownership or possession of the property.  In all 
other cases, this Assurance obligates the Assuror for the period during which the financial assistance is extended to it by EPA. 
 
THE ASSURANCE is given in consideration of and for the purpose of obtained any and all Federal grants, loans, contracts, property 
discounts or other financial assistance extended after the date hereof to the Assuror by EPA including installment payments after such 
date on account of arrangements for Federal financial assistance which were approved before such date.  The Assuror recognizes and 
agrees that such Federal financial assistance will be extended in reliance on the representations and agreements made in this Assurance 
and that the United States shall reserve the right to seek judicial enforcement of this Assurance.  The Assurance is binding on the 
Assuror, its successors, transferees, and assignees, and the person or persons whose signature appear below are authorized to sign this 
Assurance on behalf of the Assuror. 
 
The obligations assumed by the Assuror hereunder are in addition to any obligations which may be imposed to the Assuror by any 
applicable regulation now outstanding or which may hereafter be adopted by EPA to effectuate any provision or goal of the said Title VI 
and all applicable requirements of the said Section 13, and no part of this Assurance shall be read so as to in any way detract from or 
modify any obligation which may be imposed on the Assuror by any such regulation standing alone. 
 

SIGNATURE OF ASSUROR BY PRESIDENT, CHAIRMAN OF BOARD OR COMPARABLE AUTHORIZED                           DATE 
OFFICIAL 
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CONTRACTING WITH SMALL AND MINORITY FIRMS, 
WOMEN’S BUSINESS ENTERPRISE 

 
40 CFR 31.36(e) 

 
 
40 CFR 31.36(e) – Contracting with small and minority firms, women’s business enterprise and 

labor surplus area firms. 
 
(1)  The grantee and sub-grantee will take all necessary affirmative steps to assure that minority 
firms, women’s business enterprises, and labor surplus area firms are used when possible. 
 
(2)  Affirmative steps shall include: 
 

(i) Placing qualified small and minority businesses and women’s business enterprises on 
solicitation lists; 

(ii) Assuring that small and minority businesses and women’s business enterprises are 
solicited whenever they are potential sources; 

(iii) Dividing the total requirements, when economically feasible, into smaller tasks or 
quantities to permit maximum participation by small and minority businesses, and 
women’s business enterprises; 

(iv) Establishing delivery schedules, where the requirement permits, which encourage 
participation by small and minority businesses, and women’s business enterprises; 

(v) Using the services and assistance of the Small Business Administration, and the Minority 
Business Development Agency of the Department of Commerce; and 

(vi) Requiring the prime contractor, if subcontracts are to be let, to take affirmative steps 
listed in paragraphs (e)(2)(i) through (v) of this section. 
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EXECUTIVE ORDER  

   
   

PRESERVATION OF OPEN COMPETITION AND GOVERNMENT  
NEUTRALITY TOWARDS GOVERNMENT CONTRACTORS' LABOR  

RELATIONS ON FEDERAL AND FEDERALLY FUNDED CONSTRUCTION PROJECTS 
     By the authority vested in me as President by the Constitution and laws of the United States of America, 
including the Federal Property and Administrative Services Act, 40 U.S.C. 471 et seq., and in order to (1) promote 
and ensure open competition on Federal and federally funded or assisted construction projects; (2) maintain 
Government neutrality towards Government contractors' labor relations on Federal and federally funded or assisted 
construction projects; (3) reduce construction costs to the Federal Government and to the taxpayers; (4) expand job 
opportunities, especially for small and disadvantaged businesses; and (5) prevent discrimination against Government 
contractors or their employees based upon labor affiliation or lack thereof;  thereby promoting the economical, 
nondiscriminatory, and efficient administration and completion of Federal and federally funded or assisted 
construction projects, it is hereby ordered that:  
     Section 1.  To the extent permitted by law, any executive agency awarding any construction contract after the 
date of this order, or obligating funds pursuant to such a contract, shall ensure that neither the awarding Government 
authority nor any construction manager acting on behalf of the Government shall, in its bid specifications, project 
agreements, or other controlling documents:  
     (a)  Require or prohibit bidders, offerors, contractors, or subcontractors to enter into or adhere to agreements with 
one or more labor organizations, on the same or other related construction project(s); or  
     (b)  Otherwise discriminate against bidders, offerors, contractors, or subcontractors for becoming or refusing to 
become or remain signatories or otherwise to adhere to agreements with one or more labor organizations, on the 
same or other related construction project(s).  
     (c)  Nothing in this section shall prohibit contractors or subcontractors from voluntarily entering into agreements 
described in subsection (a).  
     Sec. 2.  Contracts awarded before the date of this order, and subcontracts awarded pursuant to such contracts, 
whenever awarded, shall not be governed by this order.  
     Sec. 3.  To the extent permitted by law, any executive agency issuing grants, providing financial assistance, or 
entering into cooperative agreements for construction projects, shall ensure that neither the bid specifications, 
project agreements, nor other controlling documents for construction contracts awarded after the date of this order 
by recipients of grants or financial assistance or by parties to cooperative agreements, nor those of any construction 
manager acting on their behalf, shall contain any of the requirements or prohibitions set forth in section 1(a) or (b) of 
this order.  
     Sec. 4.  In the event that an awarding authority, a recipient of grants or financial assistance, a party to a 
cooperative agreement, or a construction manager acting on behalf of the foregoing, performs in a manner contrary 
to the provisions of sections 1 or 3 of this order, the executive agency awarding the contract, grant, or assistance 
shall take such action, consistent with law and regulation, as the agency determines may be appropriate.  
     Sec. 5.  (a)  The head of an executive agency may exempt a particular project, contract, subcontract, grant, or 
cooperative agreement from the requirements of any or all of the provisions of sections 1 and 3 of this order, if the 
agency head finds that special circumstances require an exemption in order to avert an imminent threat to public 
health or safety or to serve the national security.  
     (b)  A finding of "special circumstances" under section 5(a) may not be based on the possibility or presence of a 
labor dispute concerning the use of contractors or subcontractors who are nonsignatories to, or otherwise do not 
adhere to, agreements with one or more labor organizations, or concerning employees on the project who are not 
members of or affiliated with a labor organization.  
     Sec. 6.  (a)  The term "construction contract" as used in this order means any contract for the construction, 
rehabilitation, alteration, conversion, extension, or repair of buildings, highways, or other improvements to real 
property.  
     (b)  The term "executive agency" as used in this order shall have the same meaning it has in 5 U.S.C. 105, 
excluding the General Accounting Office.  
     (c)  The term "labor organization" as used in this order shall have the same meaning it has in 42 U.S.C. 2000e(d).  
     Sec. 7.  With respect to Federal contracts, within 60 days of the issuance of this order, the Federal Acquisition 
Regulatory Council shall take whatever action is required to amend the Federal Acquisition Regulation in order to 
implement the provisions of this order.  
     Sec. 8.  As it relates to project agreements, Executive Order 12836 of February 1, 1993, which, among other 
things, revoked Executive Order 12818 of October 23, 1992, is revoked.  
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     Sec. 9.  The Presidential Memorandum of June 5, 1997, entitled "Use of Project Labor Agreements for Federal 
Construction Projects" (the "Memorandum"), is also revoked.  
     Sec. 10.  The heads of executive departments and agencies shall revoke expeditiously any orders, rules, 
regulations, guidelines, or policies implementing or enforcing the Memorandum or Executive Order 12836 of 
February 1, 1993, as it relates to project agreements, to the extent consistent with law.  
     Sec. 11.  This order is intended only to improve the internal management of the executive branch and is not 
intended to, nor does it, create any right to administrative or judicial review, or any right, whether substantive or 
procedural, enforce-able by any party against the United States, its agencies or instrumentalities, its officers or 
employees, or any other person.  
                              GEORGE W. BUSH  
THE WHITE HOUSE,     February 17, 2001.  
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TITLE 37 
 

 CHAPTER 2.1 DOMESTIC STEEL  
 
Section 
37-2.1-1. Short Title 
37-2.1-2. Purpose 
37-2.1-3. Purchase of steel and steel products 
37-2.1-4  Payment 
37-2.1-5. Definitions 
 
 
37-2.1-1. Short title.  
This chapter shall be known and may be cited as the "Steel Products Procurement Act".  
 
37-2.1-2. Purpose.  
(a) This chapter shall be deemed to be an exercise of the police powers of the state for the protection of the health, 

safety, and general welfare of the people of the state.  

(b) It is hereby determined by the general assembly of Rhode Island and declared as a matter of legislative findings 
that:  

(1) The United States is one of the leading countries in the production and use of steel and its allied products;  
(2) The use of steel products constitutes a major industry of the United States and, as such, provides the jobs and 

family incomes of millions of persons in the United States;  
(3) The taxes paid to Rhode Island and the United States by employers and employees engaged in the production 

and sale of steel products are one of the largest single sources of public revenues in this country;  
(4) It has, for many years, been the policy of the state to aid and support the development and expansion of 

industry in the United States in order to foster the economic well-being of the state and its people; and  
(5) The economy, general welfare, and national security of the United States, are inseparably related to the 

preservation and development of the steel industry in the United States.  
 

(c) The general assembly therefore declares it to be the policy of the state that all public officers and agencies 
should, at all times, aid and promote the development of the steel industry of the United States in order to 
stimulate and improve the economic well-being of the state and its people.  

37-2.1-3. Purchase of steel and steel products.  
(a) Every public agency shall require that every contract document for the construction, reconstruction, alteration, 

repair, improvement, or maintenance of public works contain a provision that, if any steel products are to be used 
or supplied in the performance of the contract, only steel products as herein defined shall be used or supplied in 
the performance of the contract or any subcontracts thereunder.  

 
(b) This section shall not apply in any case where the head of the public agency, in writing, determines that steel 

products as herein defined are not produced in, or readily available in the United States or that such steel 
products shall not exceed fifteen percent (15%) of the costs of any other steel products obtainable nationally or 
internationally.  
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37-2.1-4. Payment.  
No public agency shall authorize, provide for, or make any payments to any person under any contract containing 
the provision required by 37-2.1-3 unless the public agency is satisfied that such person has fully complied with that 
provision. Any such payments made to any person by any public agency which should not have been made, as a 
result of this section, shall be recoverable directly from the contractor or subcontractor who did not comply with 37-
2.1-3 by either such public agency or the attorney general upon suit filed in the court of any county.  
 
37-2.1-5. Definitions.  
The following words and phrases when used in this chapter shall have, unless the context clearly indicates 
otherwise, the meanings given to them in this section:  
 
(a) "Person" means natural persons as well as corporations, partnerships, business units, and associations;  
 
(b) "Public agency" means (1) the state and its departments, boards, commissions and agencies, (2) cities, towns, 

school districts, and any other governmental unit or district, (3) any and all other public bodies, authorities, 
officers, agencies, or instrumentalities, whether exercising a governmental or proprietary function;  

(c) "Public works" means steel to construct, frame or reinforce any public structure, building, highway, waterway, 
street, bridge, transit system, airport, or other betterment, work or improvement, whether of a permanent or 
temporary nature, and whether for governmental or proprietary use;  

 
(d) "Steel products" means products rolled, formed, shaped, drawn, extruded, forged, cast, fabricated, or otherwise 

similarly processed, or processed by a combination of two or more of such operations, from steel made in the 
United States by the open hearth, basic oxygen, electric furnace, Bessemer, or other steel making process;  

 
(e) "United States" means the United States of America and includes all territory, continental or insular, subject to 

the jurisdiction of the United States.  
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TITLE 37 

 CHAPTER 12 CONTRACTORS' BONDS  

 
Sections 
37-12-1.  Contractors required to give bond – Terms and conditions. 
37-12-2.  Rights of persons furnishing labor and materials. 
37-12-3.  Remedies of creditors and state – Priority of claims. 
37-12-4.  Intervention by creditor in suit brought by state. 
37-12-5.  Time limitation on creditors’ actions. 
37-12-6.  Intervention in suit brought by creditor – Consolidation of suits. 
37-12-7                Notice of Pendency of Suit  
37-12-8.  Certified copies of documents. 
37-12-9.  Payment into court by surety – Discharge. 
37-12-10. Retainers relating to contracts for public works or sewer or water main construction. 
37-12-11. Substitution of securities for retained earnings. 
 
§ 37-12-1  Contractors required to give bond – Terms and conditions. – Every person (which word for the 
purposes of this chapter shall include a copartnership, a number of persons engaged in a joint enterprise, or a 
corporation), before being awarded a contract by the department of transportation or by the department of 
administration, as the case may be, and every person awarded such a contract as a general contractor or construction 
or project manager for the construction, improvement, completion, or repair of any public road or portion thereof or 
of any bridge in which the contract price shall be in excess of fifty thousand dollars ($ 50,000), or for a contract for 
the construction, improvement, completion, or repair of any public building, or portion thereof, shall be required to 
furnish to the respective department a bond of that person to the state, with good and sufficient surety or sureties 
(hereafter in this chapter referred to as surety), acceptable to the respective department, in a sum not less than fifty 
percent (50%) and not more than one hundred percent (100%) of the contract price, conditioned that the contractor, 
principal in the bond, the person's executors, administrators, or successors, shall in all things, well and truly keep 
and perform the covenants, conditions, and agreements in the contract, and in any alterations thereof made as therein 
provided, on the person's part to be kept and performed, at the time and in the manner therein specified, and in all 
respects according to their true intent and meaning, and shall indemnify and save harmless the state, the respective 
department, and all of its officers, agents, and employees, as therein stipulated, and shall also promptly pay for all 
such labor performed or furnished and for all such materials and equipment furnished, (which as to equipment shall 
mean payment of the reasonable rental value, as determined by the respective department, of its use during the 
period of its use), as shall be used in the carrying on of the work covered by the contract, or shall see that they are 
promptly paid for, whether or not the labor is directly performed for or furnished to the contractor or is even directly 
performed upon the work covered by the contract, and whether or not the materials are furnished to the contractor or 
become component parts of the work, and whether or not the equipment is furnished to the contractor or even 
directly used upon the work. The bond shall contain the provisions that it is subject to all such rights and powers of 
the respective department and such other provisions as are set forth in the contract and the plans, specifications, and 
proposal incorporated by reference in the contract, and that no extension of the time of performance of the contract 
or delay in the completion of the work thereunder or any alterations thereof, made as therein provided, shall 
invalidate the bond or release the liability of the surety thereunder. Waiver of the bonding requirements of this 
section is expressly prohibited. 
 
37-12-2. Rights of persons furnishing labor and materials.  
Every person who shall have performed labor and every person who shall have furnished or supplied labor, material, 
or equipment in the prosecution of the work provided for in the contract, in respect of which a payment bond is 
furnished under § 37-12-1, and who has not been paid in full therefor before the expiration of a period of ninety (90) 
days after the day on which the last of the labor was performed or furnished by him or her, or material or equipment 
furnished or supplied by him or her for which a claim is made, shall have the right to sue on the payment bond for 
the amount, or the balance thereof, unpaid at the time of institution of the suit and to prosecute the action to final 
execution and judgment for the sum or sums justly due him or her; provided, however, that any person having direct 
contractual relationship with a subcontractor but no contractual relationship express or implied with the contractor 
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furnishing the payment bond shall have a right of action upon the payment bond upon giving written notice to the 
contractor within ninety (90) days from the date on which the person furnished or performed the last of the labor, or 
furnished or supplied the last of the material or equipment for which the claim is made, stating with substantial 
accuracy the amount claimed and the name of the party to whom the labor was furnished or performed or the 
material or equipment was furnished or supplied. The notice shall be served by mailing the same by certified mail, 
postage prepaid, in an envelope addressed to the contractor at any place he or she maintains an office, conducts his 
or her business, or his or her residence.  
 
37-12-3. Remedies of creditors and state - Priority of claims.  
The remedy on the bond shall be by a civil action brought in the superior court for the counties of Providence and 
Bristol and in any suit brought on the bond the rights of the state shall be prior to those of all creditors. The rights of 
persons who shall have performed labor as aforesaid shall be prior to the rights of all other creditors, and there shall 
be no priorities among laborers or among other creditors under the bond. The state, either after having recovered a 
judgment against the contractor on the contract or without having recovered a judgment, may bring a suit on the 
bond against the contractor and surety on the bond, and may join as parties defendant in the suit any persons 
claiming to have rights under the bond as creditors; and, if it has not brought such a suit, it may at any time before a 
final and conclusive decree, intervene and become a party in any suit brought, as hereafter provided in this chapter, 
by any person claiming to be a creditor under the bond.  
 
37-12-4. Intervention by creditor in suit brought by state.  
Any person claiming to be a creditor under the bond may at any time intervene and become a party in any pending 
suit brought as aforesaid by the state on the bond, and by so intervening may have the rights to the person 
adjudicated in the suit.  
 
37-12-5. Time limitation on creditors' actions.  
No suit instituted under § 37-12-2 shall be commenced after the expiration of two (2) years, or under the maximum 
time limit as contained within any labor or material payment bond required under § 37-12-1, whichever period is 
longer, after the day on which the last of the labor was furnished or performed or material or equipment was 
furnished or supplied by any person claiming under the section.  
 
37-12-6. Intervention in suit brought by creditor - Consolidation of suits.  
When a suit has been so brought on the bond by a person claiming to be a creditor under the bond and is pending, 
any other person claiming to be a creditor under the bond may intervene and become a party in the first suit thus 
brought and pending and by so intervening may have the rights of the other person adjudicated in the suit. If two (2) 
or more of the suits be filed in the court on the same day, the one in which the larger sum shall be claimed shall be 
regarded as the earlier suit. All suits brought upon the bond as provided in this chapter shall be consolidated together 
by the court and heard as one suit.  
 
37-12-7. Notice of pendency of suit.  
In any suit brought under the provisions of this chapter such personal notice of the pendency of the suit as the court 
may order shall be given to all such known creditors and persons claiming to be creditors under the bond as shall not 
have entered their appearances in the suit and, in addition to the notice, notice of the pendency of the suit shall be 
given by publication in some newspaper published in this state of general circulation in the city or town or every city 
or town in which the work covered by the contract was carried on, once a week for three (3) successive weeks, in 
such form as the court may order. The court, however, may dispense with the notices if satisfied that sufficient 
notices shall have been given in some other suit brought under the provisions of this chapter.  
 
37-12-8. Certified copies of documents.  
Any person claiming to be a creditor under the bond and having filed a claim with the respective department, in 
accordance with the requirements of § 37-12-2, shall have the right, at any time when the person could under this 
chapter file a suit or intervene in a pending suit, to require the respective department to furnish to the person 
certified copies of the contract, proposal, plans specifications, and bond.  
 
37-12-9. Payment into court by surety - Discharge.  
The surety on the bond may pay into the registry of the court, for distribution among those who may be or become 
entitled thereto under the decree of the court, the penal sum named in the bond less any amount which the surety 
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may have paid to the state in satisfaction of the liability of the surety to the state under the bond, and then shall be 
entitled to be discharged from all further liability under the bond.  
 
37-12-10. Retainers relating to contracts for public works or sewer or water main 
construction.  
(a) Upon substantial completion of the work required by a contract aggregating in amount less than five hundred 
thousand dollars ($ 500,000) with any municipality, or any agency or political subdivision thereof, for the 
construction, reconstruction, alteration, remodeling, repair, or improvement of sewers and water mains, or any 
public works project defined in § 37-13-1, the awarding authority may deduct from its payment a retention to secure 
satisfactory performance of the contractual work not exceeding five percent (5%) of the contract price unless 
otherwise agreed to by the parties. Upon substantial completion of the work required by a contract aggregating in an 
amount of five hundred thousand dollars ($ 500,000) or greater with any municipality, or any agency or political 
subdivision thereof, for the construction, reconstruction, alteration, remodeling, repair, or improvement of sewers 
and water mains, or any public works project defined in  § 37-13-1, the awarding authority may deduct from its 
payment a retention to secure satisfactory performance of the contractual work not exceeding five percent (5%) of 
the contract price.In the case of periodic payments with respect to contracts less than the aggregate amount of five 
hundred thousand dollars ($ 500,000), the awarding authority may deduct from its payment a retention to secure 
satisfactory performance of the contractual work not exceeding five percent (5%) of the approved amount of any 
periodic payment unless otherwise agreed to by the parties. In the case of periodic payments with respect to 
contracts in the aggregate amount of five hundred thousand dollars ($ 500,000) or greater, the awarding authority 
may deduct from its payment a retention to secure satisfactory performance of the contractual work not exceeding 
five percent (5%) of the approved amount of any periodic payment. 
 
(b) The retainage shall be paid to any contractor or subcontractor within ninety (90) days of the date the work is 
accepted by the awarding authority unless a dispute exists with respect to the work.  If payment is not made within 
ninety (90) days for any reason other than a dispute, which, if resolved and it is not the fault of the contractor, 
interest shall be assessed at the rate of ten percent (10%) per annum on all money which is to be paid to the 
contractor or subcontractor.  
 
 (c) The retainage shall be paid to any contractor or subcontractor within ninety (90) days of the date his or her work 
is completed and accepted by the awarding authority.  If payment is not made, interest shall be assessed at the rate of 
ten percent (10%) per annum.  
 
 (d) There shall also be deducted and retained from the contract price an additional sum sufficient to pay the 
estimated cost of municipal police traffic control on any public works project.  Municipalities shall directly pay the 
officers working traffic details and shall bill and be reimbursed by the withholding authority for which the contract 
is being performed every thirty (30) days until the project is complete.  
 
(e) Notwithstanding the foregoing, with respect to projects located within the town of Warren, the withholding 
authority shall hold an amount from the contract price which shall be reasonably sufficient to pay the estimated cost 
of municipal police traffic control. The withholding authority shall pay to the town of Warren within seventy-two 
(72) hours of written demand the actual costs of police traffic control associated with said project on an ongoing 
basis. 
 
37-12-11. Substitution of securities for retained earnings.  

(a) Where any public works contract as defined by § 37-13-1 provides for the retention of earned estimates by the 
state of Rhode Island, the contractor may, from time to time, withdraw the whole or any portion of the amount 
retained for payments to the contractor pursuant to the terms of the contract, upon depositing with the general 

treasurer either; (1) United States treasury bonds, United States treasury notes, United States treasury certificates of 
indebtedness, or United States treasury bills; (2) Bonds or notes of the state of Rhode Island ; or (3) Bonds of any 

political subdivision in the state of Rhode Island.  
 

(b) No amount shall be withdrawn in excess of the market value of the securities at the time of deposit or of the par 
value of the securities, whichever is lower. The general treasurer shall, on a regular basis, collect all interest or 

income on the obligations so deposited and shall pay the interest or income, when and as collected, to the contractor 
who deposited the obligations. If the deposit is in the form of coupon bonds, the general treasurer shall deliver each 

coupon as it matures to the contractor. Any amount deducted by the state, or by any public department or official 
thereof, pursuant to the terms of the contract, from the retained payments otherwise due the contractor, shall be 
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deducted, first from that portion of the retained payments for which no security has been substituted, then from the 
proceeds of any deposited security. In the latter case, the contractor shall be entitled to receive interest, coupons, or 

income only from those securities which remain after the amount has been deducted. The securities so deposited 
shall be properly endorsed by the contractor in such manner so as to enable the general treasurer to carry out the 

provisions of this section. 
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TITLE 37 
 

CHAPTER 12.1 SUBSTITUTION OF SECURITY FOR RETAINED EARNINGS 
OF ARCHITECTS AND ENGINEERS 

 
Sections 
37-12.1-1. Definition of Terms. 
37-12.1-2. Substitution of security for retained earnings by designers. 
37-12.1-3. Deduction from retained earnings. 
37-12.1-4. Endorsement on securities. 
37-12.1-5. Applicability. 
 
37-12.1-1.  Definition of terms.  
Terms used in this chapter shall be construed as follows:  

(a) "Designers", means any person, firm or corporation duly authorized pursuant to the laws of this state to engage 
in the practice of architecture and/or engineering within this state.  

(b) "Public works contract" means a contract to perform design or planning services by a designer with the state or 
any agency or governmental subdivisions thereof.  

(c) "Retained earnings" means any moneys or earned estimates withheld from a designer pursuant to the terms of a 
public works contract.  

 
37-12.1-2.  Substitution of security for retained earnings by designers.  
 (a) Where any public works contract provides for the holding of retained earnings from a designer, the designer 
may from time to time withdraw the whole or any portion of the amount retained upon either depositing with the 
general treasurer:  

(1) United States treasury bonds, United States treasury notes, United States treasury certificates of indebtedness, 
or United States treasury bills;   

(2) Bonds or notes of the state of Rhode Island; or  
(3) Bonds of any political subdivision of the state of Rhode Island.  

(b) With respect to the deposit of securities, the general treasurer shall, on a regular basis, collect all interest or 
income on the securities so deposited and shall pay the interst or income when and as collected to the designer 
depositing the securities.  If the security is in the form of coupon bonds, the general treasurer shall deliver each 
coupon as it matures to the designer.  

37-12.1-3.  Deduction from retained earnings.  
In the event that pursuant to the terms of the public works contract it is necessary to deduct any sum from retained 
earnings, the state or governmental unit or agency thereof shall first apply such deduction against sums not 
withdrawn and thereafter from the proceeds of the sale of any securities deposited or from the income earned on 
such securities, whichever is applicable.  
 
37-12.1-4.  Endorsement on securities.  
All securities deposited with the general treasurer pursuant to this chapter shall be properly endorsed by the designer 
in such manner as to enable the general treasurer to carry out the provisions of this chapter.  
 
37-12.1-5.  Applicability.  
This chapter shall apply to all retained earnings held pursuant to any public works contract as of [June 16, 1991].  



 

Conspecspackage Rev  3/15/11                                                                                                                                                      22of 50 

 

TITLE 37  

CHAPTER 13 LABOR AND PAYMENT OF DEBTS BY CONTRACTORS  

Sections 
37-13-1. “Public Works” defined 
37-13-2. “Contractor” defined – information required. 
37-13-3. Contractors subject to provisions – Weekly payment of employees. 
37-13-3.1  State public works contract apprenticeship requirements 
37-13-4. Provisions applicable to public works contracts – List of Subcontractors. 
37-13-5. Payment for trucking or materials furnished – Withholding of sums due. 
37-12-6. Ascertainment of prevailing rate of wages and other payments – Specification of rate in call for bids 

and in contract. 
37-13-7. Specification in contract of amount and frequency of payment and wages. 
37-13-8. Investigation and determination of prevailing wages – Filing of schedule. 
37-13-9. Statutory provisions included in contracts. 
37-13-10. Overtime compensation. 
37-13-11. Posting of prevailing wage rates. 
37-13-12. Wage records of contractors. 
37-13-12.1. Obstruction of enforcement. 
37-13-12.2. Subpoena powers. 
37-13-12.3. Compelling obedience to subpoenas. 
37-13-12.4. Penalty for violations. 
37-13-13. Furnishing payroll record to director of labor. 
37-13-13.1. Audits of wage records of out of state contractors and subcontractors. 
37-13-14. Contractor’s bond. 
37-13-14.1. Enforcement – Hearings. 
37-13-15. Review. 
37-13-16. Termination of work on failure to pay agreed wages – Completion of work. 
37-13-17.  Private right of action to collect wages or benefits  
 
 
37-13-1. "Public works" defined.  
"Public works" as used in this chapter shall mean any public work consisting of grading, clearing, demolition, 
improvement, completion, repair, alteration, or construction of any public road or any bridge, or portion thereof, or 
any public building or portion thereof, or any heavy construction, or any public works projects of any nature or kind 
whatsoever.  
 
37-13-2. "Contractor" defined - Information required.  
The term "contractor" as used in this chapter shall mean the bidder whose bid has been accepted by an authorized 
agency or awarding authority as the bidder possessing the skills, ability, and integrity necessary to the faithful 
performance of the contract or work, and who shall certify that he or she is able to furnish labor that can work in 
harmony with all other elements of labor employed or to be employed on the contract or work. Essential information 
in regard to qualifications shall be submitted in such form to the awarding authority and the director of labor and 
training as the director of labor and training shall require. The authorized agency or awarding authority shall reserve 
the right to reject all bids, if it be in the public interest to do so.  
 
37-13-3.  Contractors subject to provisions - Weekly payment of employees.  
All contractors, who have been awarded contracts for public works by an awarding agency or authority of the state 
or of any city, town, committee, or by any person or persons therein, in which state or municipal funds are used and 
of which the contract price shall be in excess of one thousand dollars ($1,000) whether payable at the time of the 
signing of the contract or at a later date, and their subcontractors, on such public works shall pay their employees at 
weekly intervals and shall comply with the provisions set forth in 37-13-4 - 37-13-14, inclusive, and 37-13-16.  
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37-13-3.1. State public works contract apprenticeship requirements.  
Notwithstanding any laws to the contrary, all general contractors and subcontractors who perform work on any 
public works contract awarded by the state after passage of this act and valued at one million dollars ($ 1,000,000) 
or more shall employ apprentices required for the performance of the awarded contract. The number of apprentices 
shall comply with the apprentice to journeyman ratio for each trade approved by the apprenticeship council of the 
department of labor and training. 
 
37-13-4. Provisions applicable to public works contracts - Lists of subcontractors.  
All public works shall be done by contract, subject to the same provisions of law relating thereto and to the letting 
thereof, which are applicable to similar contracts of the awarding authority or authorized agency, hereinafter called 
the "proper authority," in the general location where the work is to be performed and which are not contrary to the 
provisions of 37-13-1  - 37-13-14,  and 37-13-16. Each contractor after the award of a contract for public works 
shall submit to the proper authority a list of his or her subcontractors of any part or all of the work. The list shall be 
submitted in such manner or form as the proper authority shall uniformly require from contractors in all public 
works.  
 
37-13-5. Payment for trucking or materials furnished - Withholding of sums due.  
A contractor or subcontractor on public works authorized by a proper authority shall pay any obligation or charge 
for trucking and material which have been furnished for the use of the contractor or subcontractor, in connection 
with the public works being performed by him or her, within ninety (90) days after the obligation or charge is 
incurred or the trucking service has been performed or the material has been delivered to the site of the work, 
whichever is later. When it is brought to the notice of the proper authority in a city or town, or the proper authority 
in the state having supervision of the contract, that the obligation or charge has not been paid by the contractor or 
subcontractor, the proper authority may deduct and hold for a period not exceeding sixty (60) days, from sums of 
money due to the contractor or subcontractor, the equivalent amount of such sums certified by a trucker or material                               
man creditor as due him or her, as provided in this section, and which the proper authority determines is reasonable 
for trucking performed or materials furnished for the public works.  
 
37-13-6. Ascertainment of prevailing rate of wages and other payments - Specification of 
rate in call for bids and in contract.  
Before awarding any contract for public works to be done, the proper authority shall ascertain from the director of 
labor and training the general prevailing rate of the regular, holiday, and overtime wages paid and the general 
prevailing payments on behalf of employees only, to lawful welfare, pension, vacation, apprentice training, and 
educational funds (payments to the funds must constitute an ordinary business expense deduction for federal income 
tax purposes by contractors) in the city, town, village, or other appropriate political subdivision of the state in which 
the work is to be performed, for each craft, mechanic, teamster, laborer, or type of worker needed to execute the 
contract for the public works. The proper authority shall, also, specify in the call for bids for the contract and in the 
contract itself the general prevailing rate of the regular, holiday, and overtime wages paid and the payments on 
behalf of employees only, to the welfare, pension, vacation, apprentice training, and education funds existing in the 
locality for each craft, mechanic, teamster, laborer, or type of worker needed to execute the contract or work. 
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37-13-7. Specification in contract of amount and frequency of payment of wages.  
(a) Every call for bids for every contract in excess of one thousand dollars ($ 1,000), to which the state of Rhode 
Island or any political subdivision thereof or any public agency or quasi-public agency is a party, for construction, 
alteration, and/or repair, including painting and decorating, of public buildings or public works of the state of Rhode 
Island or any political subdivision thereof, or any public agency or quasi-public agency and which requires or 
involves the employment of employees, shall contain a provision stating the minimum wages to be paid various 
types of employees which shall be based upon the wages that will be determined by the director of labor and training 
to be prevailing for the corresponding types of employees employed on projects of a character similar to the contract 
work in the city, town, village, or other appropriate political subdivision of the state of Rhode Island in which the 
work is to be performed. Every contract shall contain a stipulation that the contractor or his or her subcontractor 
shall pay all the employees employed directly upon the site of the work, unconditionally and not less often than once 
a week, and without subsequent deduction or rebate on any account, the full amounts accrued at time of payment 
computed at wage rates not less than those stated in the call for bids, regardless of any contractual relationships 
which may be alleged to exist between the contractor or subcontractor and the employees, and that the scale of 
wages to be paid shall be posted by the contractor in a prominent and easily accessible place at the site of the work; 
and the further stipulation that there may be withheld from the contractor so much of the accrued payments as may 
be considered necessary to pay to the employees employed by the contractor, or any subcontractor on the work, the 
difference between the rates of wages required by the contract to be paid the employees on the work and the rates of 
wages received by the employees and not refunded to the contractor, subcontractors, or their agents.  
 
 (b) The terms "wages" , "scale of wages" , "wage rates" , "minimum wages" , and "prevailing wages" shall include:  
 
   (1) The basic hourly rate of pay; and  
 
   (2) The amount of:  
 
      (A) The rate of contribution made by a contractor or subcontractor to a trustee or to a third person pursuant to a 
fund, plan, or program; and  
 
      (B) The rate of costs to the contractor or subcontractor which may be reasonably anticipated in providing 
benefits to employees pursuant to an enforceable commitment to carry out a financially responsible plan or program 
which was communicated in writing to the employees affected, for medical or hospital care, pensions on retirement 
or death, compensation for injuries or illness resulting from occupational activity, or insurance to provide any of the 
foregoing, for unemployment benefits, life insurance, disability and sickness insurance, or accident insurance, for 
vacation and holiday pay, for defraying costs of apprenticeship or other similar programs, or for other bona fide 
fringe benefits, but only where the contractor or subcontractor is not required by other federal, state, or local law to 
provide any of the benefits ; provided, that the obligation of a contractor or subcontractor to make payment in 
accordance with the prevailing wage determinations of the director of labor and training insofar as this chapter of 
this title and other acts incorporating this chapter of this title by reference are concerned may be discharged by the 
making of payments in cash, by the making of contributions of a type referred to in subsection ( b)(2), or by the 
assumption of an enforceable commitment to bear the costs of a plan or program of a type referred to in this 
subdivision, or any combination thereof, where the aggregate of any payments, contributions, and costs is not less 
than the rate of pay described in subsection (b)(1) plus the amount referred to in subsection (b)(2).  
 
 (c) The term "employees" , as used in this section, shall include employees of contractors or subcontractors 
performing jobs on various types of public works including mechanics, apprentices, teamsters, chauffeurs, and 
laborers engaged in the transportation of gravel or fill to the site of public works, the removal and/or delivery of 
gravel or fill or ready-mix concrete, sand, bituminous stone, or asphalt flowable fill from the site of public works, or 
the transportation or removal of gravel or fill from one location to another on the site of public works, and the 
employment of the employees shall be subject to the provisions of subsections (a) and (b) . 
 
(d) The terms "public agency" and "quasi-public agency" shall include, but not be limited to, the Rhode Island 
industrial recreational building authority, the Rhode Island economic development corporation, the Rhode Island 
airport corporation, the Rhode Island industrial facilities corporation, the Rhode Island refunding bond authority, the 
Rhode Island housing and mortgage finance corporation, the Rhode Island resource recovery corporation, the Rhode 
Island public transit authority, the Rhode Island student loan authority, the water resources board corporate, the 
Rhode Island health and education building corporation, the Rhode Island higher education assistance authority, the 
Rhode Island turnpike and bridge authority, the Narragansett Bay water quality management district commission, 
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Rhode Island telecommunications authority, the convention center authority, the board of governors for higher 
education, the board of regents for elementary and secondary education, the capital center commission, the housing 
resources commission, the Quonset Point-Davisville management corporation, the Rhode Island children's crusade 
for higher education, the Rhode Island depositors economic protection corporation, the Rhode Island lottery 
commission, the Rhode Island partnership for science and technology, the Rhode Island public building authority, 
and the Rhode Island underground storage tank board.  

 
37-13-8. Investigation and determination of prevailing wages - Filing of schedule.  
The director of labor and training shall investigate and determine the prevailing wages and payments made to or on 
behalf of employees, as set forth in § 37-13-7, paid in the trade or occupation in the city, town, village, or other 
appropriate political subdivision of the state and keep a schedule on file in his or her office of the customary 
prevailing rate of wages and payments made to or on behalf of the employees which shall be open to public 
inspection. In making a determination, the director of labor may adopt and use such appropriate and applicable 
prevailing wage rate determinations as have been made by the secretary of labor of the United States of America in 
accordance with the Davis-Bacon Act, as amended, 40 U.S.C. § 276a; provided, however, that each contractor 
awarded a public works contract after July 1, 2007 shall contact the department of labor and training on or before 
July first of each year, for the duration of such contract to ascertain the prevailing wage rate of wages on a hourly 
basis and the amount of payment or contributions paid or payable on behalf of each mechanic, laborer or worker 
employed upon the work contracted to be done each year and shall make any necessary adjustments to such 
prevailing rate of wages and such payment or contributions paid or payable on behalf of each such employee every 
July first. 
 
37-13-9. Statutory provisions included in contracts.  
A copy of 37-13-5, 37-13-6, and 37-13-7 shall be inserted in all contracts for public works awarded by the state or 
any city or town, committee, an authorized agency or awarding authority thereof, or any person or persons in their 
behalf in which state or municipal funds are used if the contract price be in excess of one thousand dollars ($1,000).  
 
37-13-10. Overtime compensation.  
Labor performed under the provisions of 37-13-1 - 37-13-16, inclusive, during the period of forty (40) hours in any 
one week and during the period of eight (8) hours in any one day, shall be considered a legal week's work or a legal 
day's work, as the case may be, and any number of hours of employment in any one week greater than the number of 
forty (40) hours or in any one day greater than the number of eight (8) hours shall be compensated at the prevailing 
rate of wages for overtime employment; provided, however, when the director of labor and training   has determined 
in the investigation provided for in 37-13-7 and 37-13-8 that there is a prevailing practice in a city, town, or other 
appropriate political subdivision to pay an overtime rate of wages for work of any craft, mechanic, teamster, laborer, 
or type of worker needed to execute the work other than hours worked in any one week greater than the number of 
forty (40) or in hours worked in any one day greater than the number of eight (8), then the prevailing practice shall 
determine the legal workday and the legal workweek in the city or town for the work and the prevailing rate of 
overtime wages shall be paid for such work in excess of that legal workday or week, as the case may be.  
 
37-13-11. Posting of prevailing wage rates.  
Each contractor awarded a contract for public works with a contract price in excess of one thousand dollars ($ 
1,000), and each subcontractor who performs work on those public works, shall post in conspicuous places on the 
project, where covered workers are employed, posters which contain the current, prevailing rate of wages and the 
current, prevailing rate of payments to the funds required to be paid for each craft or type of worker employed to 
execute the contract as set forth in §§ 37-13-6 and 37-13- 7, and the rights and remedies of any employee described 
in § 37-13-17 for nonpayment of any wages earned pursuant to this chapter. Posters shall be furnished to contractors 
and subcontractors by the director of labor and training, who shall determine the size and context thereof from time 
to time, at the time a contract is awarded. A contractor or subcontractor who fails to comply with the provisions of 
this section shall be deemed guilty of a misdemeanor and shall pay to the director of labor and training one hundred 
dollars ($ 100) for each calendar day of noncompliance as determined by him or her. Contracts set forth in this 
section shall not be awarded by the state, any city, town, or any agency thereof until the director of labor and 
training has prepared and delivered the posters to the division of purchases, if the state or any agency thereof is the 
proper authority, or to the city, town, or an agency thereof, if it is the proper authority, and the contractor to whom 
the contract is to be awarded.  
 
 



 

Conspecspackage Rev  3/15/11                                                                                                                                                      26of 50 

37-13-12. Wage records of contractors.  
Each contractor awarded a contract with a contract price in excess of one thousand dollars ($1,000) for public 
works, and each subcontractor who performs work on those public works, shall keep an accurate record showing the 
name, occupation, and actual wages paid to each worker employed by him or her and the payments to all the 
employee funds specified in sections 37-13-6 and 37-13-7 by him or her in connection with the contract or work.  
The director and his or her authorized representatives shall have the right to enter any place of employment at all 
reasonable hours for the purpose of inspecting the wage records and seeing that all provisions of this chapter are 
complied with.  
 
37-13-12.1. Obstruction of enforcement.  
Any effort of any employer to obstruct the director and his or her authorized representatives in the performance of 
their duties shall be deemed a violation of this chapter and punishable as such.  
 
37-13-12.2. Subpoena powers.  
The director and his or her authorized representatives shall have power to administer oaths and examine witnesses 
under oath, issue subpoenas, subpoenas duces tecum, compel the attendance of witnesses, and the production of 
papers, books, accounts, records, payrolls, documents, and testimony, and to take depositions and affidavits in any 
proceeding before the director.  
 
37-13-12.3. Compelling obedience to subpoenas.  
In case of failure of any person to comply with any subpoena lawfully issued, or subpoena duces tecum, or on the 
refusal of any witness to testify to any matter regarding which he may be lawfully interrogated, it shall be the duty 
of the superior court, or any judge thereof, on application by the director, to compel obedience by proceedings in the 
nature of those for contempt.  
 
37-13-12.4. Penalty for violations.  
Except as otherwise provided in this chapter, any employer who shall violate or fail to comply with any of the 
provisions of this chapter shall be guilty of a misdemeanor and shall be punished by a fine of not less than five 
hundred dollars ($ 500) nor more than one thousand dollars ($ 1,000) for each separate offense, or by imprisonment 
for not less than ten (10) nor more than ninety (90) days, or by both fine and imprisonment.  Each day of failure to 
pay wages due an employee at the time specified in this chapter shall constitute a separate and distinct violation.  
 
37-13-13. Furnishing payroll record to director of labor.  
(a) Every contractor and subcontractor awarded a contract for public works as defined by this chapter shall furnish a 
certified copy of his or her payroll records of his or her employees employed upon the project to the director of labor 
and training on a monthly basis for the preceding month's work. 
 
(b)The director of labor and training may promulgate reasonable rules and regulations to enforce the provisions of 
this section. 
 
(c) Any contractor or subcontractor who fails to comply with the provisions of this section shall be deemed guilty of 
a misdemeanor and shall pay to the director of labor and training five hundred dollars ($ 500) for each calendar day 
of noncompliance as determined by the director of labor and training.  Any of those revenues shall be deposited as 
general revenues. Any person, firm, or corporation found to have willfully made a false or fraudulent representation 
in connection with reporting their certified payroll records shall be required to pay a civil penalty to the department 
of labor and training in an amount of no less than one thousand dollars ($ 1,000) and not greater than three thousand 
dollars ($ 3,000) per representation. For purposes of this subsection "willfully" shall mean representations that are 
known to be false, or representations made with deliberate ignorance or reckless disregard for their truth or falsity. 
 
 
37-13-13.1.  Audits of wage records of out of state contractors and subcontractors.  
Out of state contractors or subcontractors who perform work on public works in this state authorize the director of 
labor and training to conduct wage and hour audits of their payroll records pursuant to the provisions of chapter 14 
of title 28.  
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37-13-14. Contractor's bond.  
The state or any city, town, agency, or committee therein awarding contracts for public works shall require the 
contractor awarded a contract with a contract price in excess of fifty thousand dollars ($ 50,000) for public works to 
file with the proper authority good and sufficient bond with surety furnished by any surety company authorized to 
do business in the state, conditioned upon the faithful performance of the contract and upon the payment for labor 
performed and material furnished in connection therewith, a bond to contain the terms and conditions set forth in 
chapter 12 of this title, and to be subject to the provisions of that chapter. Waiver of the bonding requirements of this 
section is expressly prohibited. 
 
37-13-14.1.  Enforcement - Hearings.  

(a) Before issuing an order or determination, the director of labor and training shall order a hearing thereon at a 
time and place to be specified, and shall give notice thereof, together with a copy of the complaint or the purpose 
thereof, or a statement of the facts disclosed upon investigation, which notice shall be served personally or by mail 
on any person, firm, or corporation affected thereby. The person, firm, or corporation shall have an opportunity to be 
heard in respect to the matters complained of at the time and place specified in the notice, which time shall be not 
less than five (5) days from the service of the notice personally or by mail. The hearing shall be held within ten (10) 
days from the order of hearing.  The hearing shall be conducted by the director of labor and training or his or her 
designee.  The hearing officer in the hearing shall be deemed to be acting in a judicial capacity, and shall have the 
right to issue subpoenas, administer oaths, and examine witnesses.  The enforcement of a subpoena issued under this 
section shall be regulated by Rhode Island civil practice law and rules. The hearing shall be expeditiously conducted 
and upon such hearing the hearing officer shall determine the issues raised thereon and shall make a determination 
and enter an order within ten (10) days of the close of the hearing, and forthwith serve a copy of the order, with a 
notice of the filing thereof, upon the parties to the proceeding, personally or by mail. The order shall dismiss the 
charges or direct payment of wages or supplements found to be due, including interest at the rate of twelve 
percentum (12%) per annum from the date of the underpayment to the date of payment, and may direct payment of 
reasonable attorney's fees and costs to the complaining party.  
 
 (b) In addition to directing payment of wages or supplements including interest found to be due, the order shall also 
require payment of a further sum as a civil penalty in an amount up to three times the total amount found to be due.  
Further, if the amount of salary owed to an employee pursuant to this chapter but not paid to the employee in 
violation of thereof exceeds five thousand dollars ($ 5,000), it shall constitute a misdemeanor and shall be referred 
to the office of the attorney general. The misdemeanor shall be punishable for a period of not more than one year in 
prison and/or fined not more than one thousand dollars ($ 1,000).  In assessing the amount of the penalty, due 
consideration shall be given to the size of the employer's business, the good faith of the employer, the gravity of the 
violation, the history of previous violations and the failure to comply with recordkeeping or other nonwage 
requirements.  The surety of the person, firm, or corporation found to be in violation of the provisions of this chapter 
shall be bound to pay any penalties assessed on such person, firm, or corporation.  The penalty shall be paid to the 
department of labor and training for deposit in the state treasury; provided, however, it is hereby provided that the 
general treasurer shall establish a dedicated "prevailing wages enforcement fund" for the purpose of depositing the 
penalties paid as provided herein.  There is hereby appropriated to the annual budget of the department of labor and 
training the amount of the fund collected annually under this section, to be used at the direction of the director of 
labor and training for the sole purpose of enforcing prevailing wage rates as provided in this chapter. 
 
 (c) For the purposes of this chapter, each day or part thereof of violation of any provision of this chapter by a 
person, firm, or corporation, whether the violation is continuous or intermittent, shall constitute a separate and 
succeeding violation.  
 
 (d) In addition to the above, any person, firm, or corporation found in violation of any of the provisions of this 
chapter by the director of labor and training, an awarding authority, or the hearing officer, shall be ineligible to bid 
on or be awarded work by an awarding authority or perform any such work for a period of no less than eighteen (18) 
months and no more than thirty-six (36) months from the date of the order entered by the hearing officer.  Once a 
person, firm, or corporation is found to be in violation of this chapter, all pending bids with any awarding authority 
shall be revoked, and any bid awarded by an awarding authority prior to the commencement of the work shall also 
be revoked.  
 
 (e) In addition to the above, any person, firm, or corporation found to have committed two (2) or more willful 
violations in any period of eighteen (18) months of any of the provisions of this chapter by the hearing officer, 
which violations are not arising from the same incident, shall be ineligible to bid on or be awarded work by an 
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awarding authority or perform any work for a period of sixty (60) months from the date of the second violation.  
 
 (f) The order of the hearing officer shall remain in full force and effect unless stayed by order of the superior court.  
 
 (g) The director of labor and training , awarding authority, or hearing officer shall notify the bonding company of 
any person, firm, or corporation suspected of violating any section of this chapter. The notice shall be mailed 
certified mail, and shall enumerate the alleged violations being investigated.  
 
 (h) In addition to the above, any person, firm, or corporation found to have willfully made a false or fraudulent 
representation on certified payroll records shall be referred to the office of the attorney general. The false or 
fraudulent representation shall be considered a misdemeanor and shall be punishable for a period of not more than 
one year in prison and/or fined one thousand dollars ($ 1,000).  Further, any person, firm, or corporation found to 
have willfully made a false or fraudulent representation on certified payroll records shall be required to pay a civil 
penalty to the department of labor and training in an amount of no less than two thousand dollars ($ 2,000) and not 
greater than fifteen thousand dollars ($ 15,000) per representation.   

 
37-13-15.  Review.  
(a) There is hereby created an appeals board which shall be comprised of three (3) members who shall be appointed 
by the governor; provided, however, that each member of the appeals board shall have at least five (5) years 
experience with prevailing wage rates as they apply to the construction industry.  The members of such appeals 
board shall serve without compensation.  The members of the appeals board shall be appointed for terms of three (3) 
years except that of the three (3) members originally appointed by each of the appointing authorities; one (1) shall be 
appointed for a term of one (1) year, one (1) shall be a appointed for a term of two (2) years and one (1) for a term of 
three (3) years.  
 
(b) Any person aggrieved by any action taken by the director of labor and training or his or her designated hearing 
officer under the authority of this chapter, or by the failure or refusal of the director of labor and training to take any 
action authorized by this chapter, may obtain a review thereof for the purpose of obtaining relief from the action or 
lack of action by filing a petition for administrative review and relief, to the appeals board as provided herein.  The  
petition for administrative review shall be filed within twenty (20) days of the action taken by the director of labor 
and training or designated hearing officer:  The petition for administrative review shall be heard within ten (10) days 
of the date of filing.  An aggrieved person under this section shall include:  

(1) Any person who is required to pay wages to his or her employees or make payments to a fund on behalf of his 
or her employees, as provided in this chapter;  

(2) Any person who is required to be paid wages for his or her labor or on whose behalf payments are required to 
be paid to funds, as provided by this chapter;  

(3) The lawful collective bargaining representative of a person defined in subdivision (2) above;  
(4) A trade association of which a person defined in subdivision (1) above is a member;  
(5) A proper authority as defined in this chapter;  
(6) A contractor who submitted a bid for work to be or which has been awarded under the provisions of this 

chapter or a trade association of which he or her is a member, and  
(7) A labor organization which has one or more written collective bargaining agreements with one or more 

employers or a trade association which sets forth the hours, wages, and working conditions of a craft, 
mechanic, teamster, or type of worker needed to execute the work, as provided in this chapter to the extent 
that it would be affected by the action or the failure to act of the director of labor and training or the hearing 
officer.  

(c) Any aggrieved person as defined herein may obtain a review of a decision of the appeals board by filing a 
petition in the superior court in Providence county pursuant to the provisions of the administrative procedures act, 
praying for review and relief and the petition shall follow the course of and be subject to the procedures for causes 
filed in the court.  
 
(d) The director is hereby empowered to enforce his or her decision and/or the decision of the appeals board in the 
superior court for the county of Providence.  

 
 
37-13-16.  Termination of work on failure to pay agreed wages - Completion of work.  
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Every contract within the scope of this chapter shall contain the further provision that in the event it is found by the 
director of labor and training that any employee employed by the contractor or any subcontractor directly on the site 
of the work covered by the contract has been or is being paid a rate of wages less than the rate of wages required by 
the contract to be paid as aforesaid, the awarding party may, by written notice to the contractor or subcontractor, 
terminate his or her right as the case may be, to proceed with the work, or such part of the work as to which there 
has been a failure to pay the required wages, and shall prosecute the work to completion by contract or otherwise, 
and the contractor and his or her sureties shall be liable to the awarding party for any excess costs occasioned the 
awarding authority thereby.  
 
37-13-17. Private right of action to collect wages or benefits  
(a) An employee or former employee, or any organization representing such an employee or former employee, of a 
contractor or subcontractor may bring a civil action for a violation of § 37-13-7 for appropriate injunctive relief, or 
actual damages, or both within three (3) years after the occurrence of the alleged violation. An action commenced 
pursuant to this section, may be brought in the superior court for the county where the alleged violation occurred, the 
county where the complainant resides, or the county where the person against whom in the civil complaint is filed 
resides or has their principal place of business. Any contractor or subcontractor who violates the provisions of § 37-
13-7 shall be liable to the affected employee or employees in the amount of unpaid wages or benefits, plus interest. 
A civil action filed in court under this section may be instituted instead of, but not in addition to the director of labor 
and training enforcement procedures authorized by § 37-13-14.1, provided the civil action is filed prior to the date 
the director of labor and training issues notice of an administrative hearing. 
 
(b) An employer's responsibility and liability is solely for its own employees. 
 
(c) An action instituted pursuant to this section may be brought by one or more employees or former employees on 
behalf of himself/herself or themselves and other employees similarly situated, except that no employee shall be a 
party plaintiff to any such action unless he/she gives his/her consent in writing to become such a party and such 
consent is filed in the court in which such action is brought. 
 
(d) In an action filed under this section in which the plaintiff prevails, the court shall, in addition to any judgment 
awarded to the plaintiff, require reasonable attorneys' fees and the costs of the action to be paid by the defendant. 
 
(e) The court in an action filed under this section shall award affected employees or former employees liquidated 
damages in an amount equal to two (2) times the amount of unpaid wages or benefits owed. Unpaid fringe benefit 
contributions owed pursuant to this section in any form shall be paid to the appropriate benefit fund, however, in the 
absence of an appropriate fund the benefit shall be paid directly to the individual. 
 
(f) The filing of a civil action under this section shall not preclude the director of labor and training from referring a 
matter to the attorney general as provided in § 37-13-14.1(b), from prohibiting a contractor or subcontractor from 
bidding on or otherwise participating in contracts as provided in § 37-13-14.1(d), (e) and (h), or from prohibiting 
termination of work on failure to pay agreed wages pursuant to § 37-13-16. 
 
(g) Any person, firm, or corporation found to have willfully made a false or fraudulent representation in connection 
with wage obligations owed on a contract shall be required to pay a civil penalty to the department of labor and 
training in an amount of no less than one thousand dollars ($ 1,000) and not greater than three thousand dollars ($ 
3,000) per representation. Such penalties shall be recoverable in civil actions filed pursuant to this section. For 
purposes of this subsection "willfully" shall mean representations that are known to be false, or representations made 
with deliberate ignorance or reckless disregard for their truth or falsity. 
 
(h) An employer shall not discharge, threaten, or otherwise discriminate against an employee, or former employee, 
regarding compensation terms, conditions, locations or privileges of employment because the employee or former 
employee, or a person or organization acting on his or her behalf: (1) Reports or makes a complaint under this 
section; or otherwise asserts his or her rights under this section; and/or (2) Participates in any investigation, hearing 
or inquiry held by the director of labor and training under § 37-13-14.1. In the event a contractor or subcontractor 
retaliates or discriminates against an employee in violation of this section, the affected employee may file an action 
in any court of competent jurisdiction and the court shall order reinstatement and/or restitution of the affected 
employee, as appropriate, with back pay to the date of the violation, and an additional amount in liquidated damages 
equal to two (2) times the amount of back pay and reasonable attorneys' fees and costs. 
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(i) If any one or more subsections of this section shall for any reason be adjudged unconstitutional or otherwise 
invalid, the judgment shall not affect, impair, or invalidate the remaining subsections. 
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 PREVAILING WAGE RATES 
 
 
 (Appropriate wage rate to be inserted by bidder in specifications) 
 
 
 
 
 
 For a copy of the appropriate wage rate, contact: 
 
 
 
 R.I. Department of Labor 
 Division of Labor Standards 
 610 Manton Avenue 
 Providence, RI 02909 
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TITLE 37 
 CHAPTER 14.1 MINORITY BUSINESS ENTERPRISE  

 
Sections 
37-14.1-1. Purpose. 
37-14.1-2. Applicability. 
37-14.1-3. Definitions. 
37-14.1-4. Policy. 
37-14.1-5. Discrimination prohibited. 
37-14.1-6. Minority business enterprise guidelines. 
37-14.1-7. Establishment of criteria and guidelines. 
37-14.1-8. Sanctions. 
 

37-14.1-1. Purpose.  
The purpose of this chapter is to carry out the state's policy of supporting the fullest possible participation of firms 
owned and controlled by minorities and women (MBE's), in state funded and state directed public construction 
programs and projects and in state purchases of goods and services. This includes assisting MBE's throughout the 
life of contracts in which they participate.  
 
37-14.1-2. Applicability.  
This chapter shall apply to any and all state purchasing, including, but not limited to the procurement of goods and 
services and construction projects or contracts funded in whole or in part by state funds, or funds which, in 
accordance with a federal grant or otherwise, the state expends or administers or in which the state is a signatory to 
the construction contract.  
 
37-14.1-3. Definitions.  
(a) "Affirmative action" means taking specific steps to eliminate discrimination and its effects, to ensure 

nondiscriminatory results and practices in the future, and to involve minority business enterprises fully in 
contracts and programs funded by the state.  

 
(b) "Compliance" means the condition existing when a contractor has met and implemented the requirements of this 

chapter.  
 
(c) "Contract" means a mutually binding legal relationship or any modification thereof obligating the seller to 

furnish supplies or services, including construction, and the buyer to pay for them. For purposes of this chapter, a 
lease is a contract.  

 
(d) "Contractor" means one who participates, through a contract or subcontract, in any procurement or program 

covered by this chapter, and includes lessees and material suppliers.  
 
(e) "Minority" means a person who is a citizen or lawful permanent resident of the United States and who is:  

(1) Black (a person having origins in any of the black racial groups of Africa);  
(2) Hispanic (a person of Mexican, Puerto Rican, Cuban, Central or South American, or other Spanish culture or 

origin, regardless of race);  
(3) Portuguese (a person of Portuguese, Brazilian, or other Portuguese culture or origin, regardless of race);  
(4) Asian American (a person having origins in any of the original peoples of the Far East, Southeast Asia, the 

Indian subcontinent, or the Pacific Islands);  
(5) American Indian and Alaskan Native (a person having origins in any of the original peoples of North 

America.); or  
(6) Members of other groups, or other individuals, found to be economically and socially disadvantaged by the 

Small Business Administration under section 8(a) of the Small Business Act, as amended [15 U.S.C. 637(a)].  
 

(f) "Minority business enterprise" or "MBE" means a small business concern, as defined pursuant to section 3 of the 
federal Small Business Act [15 U.S.C. 632] and implementing regulations, which is owned and controlled by one 
or more minorities or women. For the purposes of this chapter, owned and controlled means a business.  
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(1) Which is at least fifty-one percent (51%) owned by one or more minorities or women or, in the case of a 
publicly owned business, at least fifty-one percent (51%) of the stock of which is owned by one or more 
minorities or women; and  

(2) Whose management and daily business operations are controlled by one or more such individuals.  
 

(g) "MBE coordinator" means the official designated to have overall responsibility for promotion of minority 
business enterprise in his or her departmental element.  

 
(h) "Noncompliance" means the condition existing when a recipient or contractor has failed to implement the 

requirements of this chapter. 
 
37-14.1-4. Policy.  
It is the policy of the state of Rhode Island that minority business enterprises (MBE's) shall have the maximum 
opportunity to participate in the performance of procurements and projects outlined in 37-14.1-2.  
 
37-14.1-5. Discrimination prohibited.  
No person shall be excluded from participation in, denied the benefits of, or otherwise discriminated against in 
connection with the award and performance of any project covered by this chapter, on the grounds of race, color, 
national origin, or sex.  
 
37-14.1-6. Minority business enterprise participation.  
Minority business enterprises shall be included in all procurements and construction projects under this chapter and 
shall be awarded a minimum of ten percent (10%) of the dollar value of the entire procurement or project. The 
director of the department of administration is further authorized to establish by rules and regulation formulas for 
giving minority business enterprises a preference in contract and subcontract awards.  
 
37-14.1-7. Establishment of criteria and guidelines.  
The director of the department of administration shall establish, by rule and regulations adopted in accordance with 
chapter 35 of title 42, standards which shall determine whether a construction project is covered by this chapter, 
compliance formulas, procedures for implementation, and procedures for enforcement which are not inconsistent 
with 49 CFR 23 of the federal regulations. As to Rhode Island department of transportation contracts, the director of 
administration may delegate this authority to the director of transportation.  
 
37-14.1-8. Sanctions.  
(a) The director of the department of administration shall have the power to impose sanctions upon contractors not 

in compliance with this chapter and shall include but not be limited to:  

(1) Suspension of payments;  
(2) Termination of the contract;  
(3) Recovery by the state of ten percent (10%) of the contract award price as liquidated damages; and  
(4) Denial of right to participate in future projects for up to three (3) years. 
 

(b) As to Rhode Island department of transportation contracts, the director of the department of administration may 
delegate this authority to the director of transportation.  
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REGULATIONS GOVERNING PARTICIPATION BY MINORITY BUSINESS ENTERPRISES IN STATE 

FUNDED AND DIRECTED PUBLIC CONSTRUCTION PROJECTS, CONSTRUCTION CONTRACTS 

AND PROCUREMENT CONTRACTS FOR GOODS AND SERVICES 

 
 
I.  GENERAL 

 
1.  Purpose 
(a)  The purpose of these regulations is to carry out the state's policy of supporting the fullest possible participation 
of firms owned and controlled by minorities and women (MBEs)  in state-funded and directed public construction 
programs and projects and in state purchases of goods and services.   This includes assisting MBEs throughout the 
life of contracts in which they participate. 
 
(b)  These regulations implement, in part, R. I. Gen. Laws, Chapter 37-14.1.  These regulations are effective 
immediately and supersede all Department of Administration regulations issued previously under these authorities 
insofar as such regulations affect minority business enterprise matters in the State.  
 
2.  Applicability 
 
These regulations apply to any construction project,  construction contract or procurement contract for goods and 
services funded in whole or in part by state funds, or funds which, in accordance with federal grant or otherwise, the 
state expends or administers or in which the state is a signatory.   Quasi-independent state agencies, such as the 
Rhode Island Public Buildings Authority, the Narragansett Bay Commission and the Rhode Island Port Authority, 
are subject to the requirements outlined under these regulations.   With respect to Department of Transportation 
contracts, The Director of Transportation may promulgate regulations consistent with R. I. Gen. Laws Sections 37-
14.1-8 and  37-14.1-9, thereby exempting Department of Transportation contracts from the requirements of these 
regulations. 
 
3.  Definition 

 
The terms "building" or "work" means construction activity as distinguished from manufacturing, furnishing of 
materials, or servicing and maintenance work.   The terms include, without limitation, buildings, structures, and 
improvement of all types, such as bridges, dams, plants, highways, parkways, streets, subways, tunnels,  sewers, 
mains, power lines, pumping stations, railways,  airports, terminals, docks, piers, wharves, ways lighthouses, buoys, 
jetties, breakwaters, levees, and canals; dredging, shoring, scaffolding, drilling, blasting, excavating, clearing and 
landscaping.  Unless conducted in connection with and at the site of such a building or work as described in the 
foregoing sentence, the manufacture or furnishing of materials, articles, supplies, or equipment (whether or not a 
Federal or State agency acquires title to such materials, articles, supplies, or equipment during the course of the 
manufacture or furnishing, or owns the materials from which they are manufactured or furnished) is not a "building" 
or "work" within the meaning of these regulations. 
 
"Compliance" means the conditions existing when a prime contractor has met and implemented the requirements 
of these regulations. 
 
"Construction" means all types of on-site work done on a particular building or work,  including, without 
limitation, altering, remodeling, painting and decorating, the transporting of materials and supplies to or from the 
building or work by the employees of the construction contractor or construction subcontractor, and the 
manufacturing or furnishing of materials, articles, supplies, or equipment on the site of the building or work, by 
persons employed at the site by the contractor or subcontractor. 
 
"Construction Project" means a contract or group of contracts for construction work that a prime contractor has 
agreed to perform, whether directly or through the use of subcontractors. 
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"Contract"  means a mutually binding legal relationship or any modification thereof obligating the seller to furnish 
supplies or services, including construction, and the buyer to pay for them.  For purposes of these regulations, a 
lease is a contract. 
 
"Contractor"  means one who participates, through a contract or subcontract, in any program covered by these 
regulations and includes lessees. 
 
"Director"  means the Director of the Department of Administration or any person whom he/she has designated to 
act for him/her. 
 
"Goods"  means materials or supplies of any kind provided by a vendor, his agents or employees. 
 
"Services"  means professional or non-professional activities requiring mental or physical labor to be performed by 
the contractor, vendor, his agents or employees. 
 
"Minority"  means a person who is a citizen or lawful permanent resident of the United States and who is: 

(a)   Black (a person having origins in any of the black racial groups of Africa); 
(b)   Hispanic (a person of Mexican,  Puerto Rican, Cuban, Central or South American or other Spanish 

  culture or origin, regardless of race); 
(c)  Portuguese (a person of Portuguese, Brazilian or other Portuguese culture or origin, regardless of  

   race); 
(d)  Asian American ( a person having origins in any of the original peoples of the Far East, South  

  East Asia, the Indian Subcontinent, or the Pacific Islands); 
(e) American Indian and Alaskan Native  (a person having origins in any of the original peoples of  

  North America); or 
(f)  Members of other groups or other individuals found to be economically and socially   

  disadvantaged by the Small Business Administration under Section 8(a)  of the Small Business  
  Act, as amended (15 U.S.C. 637 (a)). 
 
"Minority Business Enterprise"  or "MBE" means a small business concern as defined pursuant to Section 3 of 
the Federal Small Business Act and implementing regulations, which is owned and controlled by one (1) or more  
minorities or women and which has been certified as a Minority Business Enterprise under these regulations by the 
Rhode Island Department of  Administration.  For the purposes of these regulations, an owned and controlled 
business means one: 
 

(a) which is at least 51% owned by one (1) or more minorities or women or,  in the case of a publicly  
  owned business, at least fifty-one percent (51%) of the stock of which is owned by one (1) or more 
  minorities or women; and 

(b) whose management and daily business operations are controlled by one (1) or more such   
  individuals. 
 
"MBE Coordinator"  means the official designated to have overall responsibility for promotion of minority 
business enterprises within each department and agency for each contract covered by these regulations.  He or she 
shall be appointed not later than the time the Request for Proposal for each contract is submitted. 
 
"Non-compliance"  means the condition existing when a contractor has failed to implement the requirements of 
these regulations. 
 
"Prime Contractor"  means the contractor that is charged with total construction on a contract or group of 
contracts, portions of which are, or will be subcontracted to their parties. 
 
"Specialty Contractor"  means a contractor charged with total construction on a contract or group of contracts, 
portions of which will not be subcontracted to third parties. 
 
"Vendor"  means the party with which the State contracts to provide goods or services.  
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4.  Policy 
 
These regulations shall be construed in accordance with the policy of the State of Rhode Island that minority 
business enterprises (MBEs) shall have the maximum opportunity to participate in the performance of projects or 
provision of goods or services outlined hereunder. 
 
5.  Construction Contracts 

 
(a)   MBE Liaison Officer 
 
The chief executive officer of each prime contractor shall designate an MBE Liaison Officer who will coordinate 
with the MBE Coordinator from the Department of Administration or other state department or agency responsible 
for monitoring the contract. 
 
(b)   Ten Percent (10%) Requirement 
 

(i)     Each Department shall structure its procedures for procuring construction contracts to attempt to 
 achieve the result that a minimum of ten (10%) percent of the total dollar value of these procurements is 
 made directly or indirectly from MBEs.  This result shall be achieved through on of the two methods 
 described in paragraphs 5(b) (ii) or 5 (b) (iii) below. 
 

(ii)   Prime Contractor Method.   Each prime contractor shall ensure that a minimum of ten percent 
 (10%) of the dollar value of work to be performed on a construction project will be performed by MBEs.  
 The prime contractor must meet or exceed this requirement or demonstrate that it could not meet this 
 requirement despite its good-faith efforts.   A prime contractor that is an MBE will satisfy the ten percent 
 (10%)  requirement by ensuring that a least ten percent (10%)  of the dollar volume of work performed 
 under the contract is performed by its employees. 
 

(iii)  Construction Contracts not involving the use of prime contractors.  In lieu of using the prime 
 contractor method described in paragraph 5(b) (ii) above, a Department may meet the ten percent (10%) 
 requirement under these regulations by ensuring that ten percent (10%) of the dollar value of construction 
 contracts in the aggregate for each fiscal year is awarded to MBEs.  MBEs may be solicited directly to 
 accomplish this requirement. 
 

(iv)   The ten percent (10%) requirements set forth under these regulations can be satisfied 
 concurrently with similar requirements mandated under federal law. 
 

(v)     Nothing in these regulations shall be construed to require the award of a contract to an MBE 
 whose bid exceeds the lowest bid by five percent (5%).   Nothing in these Regulations shall be construed to 
 require the acceptance of non-conforming goods or services. 
 

(c)     Solicitation of Bids 
 

All departments and agencies soliciting requests for proposals for construction projects identified as having 
 subcontracting opportunities must include in the advertisements for the project the following language:   
 "This project is subject to Chapter 37-14.1 of the Rhode Island General Laws, and regulations promulgated 
 thereunder, which require that ten percent of the dollar value of work performed on the project be 
 performed by minority business enterprises." 
 

(ii)   MBE Compliance Plan  
 

A prospective prime contractor shall include in its bid on any construction project covered by these 
 regulations, a simple statement acknowledging its obligation to meet the ten percent (10%) requirement  
 under these regulations.   After it has been identified as the apparent low bidder, the prime contractor shall, 
 within ten (10) working days, prepare an MBE Compliance Plan and submit it to the Director or his 
 designee for approval.  The Plan shall identify by MBE name,  subcontract dollar amount and type, each 
 subcontract that the prime contractor projects will be awarded to MBEs over the period of the project. 
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(d)   Approval or Disapproval of MBE Plan 
 

(i)   The Director or his designee will review and approve plans that reasonably ensure compliance 
 with the ten percent (10%) requirement. 
 

(ii)   Where the prime contractor has proved that for reasons beyond the prime contractor's control, 
 compliance with the ten percent (10%)  requirement is impossible, the Director or his designee may 
 approve a plan that ensures compliance with an MBE utilization rate of less than ten percent (10%).  To 
 prove impossibility of compliance, there shall be a hearing, which interested parties will be notified of and 
 permitted to attend, during which the contractor shall demonstrate the following: 
 

(1)   The prime contractor is making all appropriate efforts, including those listed in paragraph 5 (e) of 
 these regulations, to increase MBE participation in its construction project to the ten percent (10%) level. 
 

(2)   Despite the prime contractor's efforts, the prime contractor's plan represents a reasonable 
 expectation for the participation of MBEs in state contracts given the availability of MBEs to work on the 
 contract. 
 

(iii)   If the Director or his designee does not approve the plan the prime contractor has submitted, the 
 prime contractor, after consulting with the Director or his designee, shall present a revised plan. 
 

(iv)   The Director may condition the approval or establishment of any adjusted requirement on any 
 reasonable future action by the prime contractor. 
 

(v)   Each prime contract covered under these regulations shall include the following:  "The contractor 
 agrees to ensure that minority business enterprises as defined in R.I. Gen. Laws Section 37-14.1-3, shall 
 have the maximum opportunity to participate in the performance of subcontracts performed under this 
 agreement.   The contractor will take all reasonable steps in accordance with regulations promulgated under 
 Chapter 37-14.1 of the Rhode Island General Laws to ensure that minority business enterprises have the 
 maximum opportunity to compete for and perform subcontracts under this agreement." 
 

e.  Compliance 
 

(i)   Each MBE coordinator will periodically conduct on-site inspections to determine compliance 
 with the provisions of these regulations.  The Division of Purchasing, the Director or the MBE Coordinator 
 may require a prime contractor to furnish copies of purchase orders, subcontracts, cancelled checks, and 
 other records that may indicate the number, names, dollar value of MBE subcontracts, dates, and schedule 
 time for performance of work by an MBE subcontractor. 
 

(ii)   A prime contractor's failure to have an approved MBE Compliance Plan as required by these 
 regulations constitutes non-compliance with these regulations.  
 

(iii)   If a prime contractor fails to meet the requirements outlined in its approved MBE Compliance 
 Plan, it shall explain to the Director, in writing, why the requirements could not be met and why meeting 
 the requirements was beyond the prime contractor's control. 
 

(iv)   To determine whether a prime contractor has a good faith reason for failing to meet its 
 requirements, the Director may consider, among other factors: 
 

(1)  Whether the prime contractor attended any pre-solicitation or pre-bid meetings that were scheduled by 
 the state contracting authority to inform MBEs of contracting or subcontracting opportunities; 
 

(2)   Whether the prime contractor advertised in general circulation, trade association, and minority focus 
 media concerning the subcontracting opportunities;  

  
(3)    Whether the prime contractor provided written notice to a reasonable number of specific MBEs that 

 their interest in a contract was being solicited, in sufficient time to allow the MBEs to participate 
 effectively;  
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(4)    Whether the prime contractor followed up initial solicitations of interest by contacting MBEs to 

 determine with certainty whether the MBEs were interested; 
 

(5)     Whether the prime contractor selected portions of work to be performed by MBEs in order to 
 increase the likelihood of meeting MBE participation requirements (including, where appropriate, breaking 
 down contracts into economically feasible units to facilitate MBE participation); 
 

(6)     Whether the prime contractor provided interested MBEs with adequate information about the plans, 
 specifications and requirements of the contract; 
 

(7)       Whether the prime contractor negotiated in good faith with interested MBEs; 
 

(8)      Whether the prime contractor made suggestions to interested MBEs to assist them in obtaining 
 bonding, lines of credit, or insurance required by the prime contractor; 
 

(9)       Whether the prime contractor effectively used the services of available minority community 
 organizations, minority  contractors' groups, local, state and Federal minority business assistance offices; 
 and other organizations that provide assistance in the recruitment and placement of MBEs. 
 
    (v)   If the prime contractor does not make such an explanation, or if the Director determines that the prime 
 contractor's explanation does not justify its failure to meet the requirements in its approved MBE Plan, the 
 Director may direct the prime contractor to take appropriate remedial action.  Failure to take remedial 
 action directed by the Director is noncompliance with these regulations. 
 
     (vi)   In the event of non-compliance with these regulations, the Director may  take appropriate enforcement 
 action.   Such action may include suspension of payments, termination of the contract, recovery by the state 
 of 10% of the contract price as liquidated damages and/or denial of the right to participate in future projects 
 for up to three (3) years. 
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TITLE 37 
CHAPTER 16 PUBLIC WORKS ARBITRATION  

 
Sections 
37-16-1. Short Title. 
37-16-2. Contract provisions for arbitration. 
37-16-3. Application for subcontracts. 
37-16-4. Stay of legal proceedings pending arbitration. 
37-16-5. Jurisdiction of superior court to enforce arbitration provisions and awards. 
37-16-6. Trial upon evidence of substantial issue. 
37-16-7. Method of appointing arbitrators. 
37-16-8. Scheduling and notice of arbitration hearing – Adjournment. 
37-16-9. Power of court to direct prompt hearing. 
37-16-10. Arbitrator’s oath – Waiver. 
37-16-11. Powers of arbitrators. 
37-16-12. Fees. 
37-16-13. Validity of awards. 
37-16-14. Arbitration under chapter deemed special proceeding – Jurisdiction of superior court. 
37-16-15. Procedure for hearing of application to court. 
37-16-16. Form of award. 
37-16-17. Court order confirming award. 
37-16-18. Court order vacating award. 
37-16-19. Rehearing after vacation of award. 
37-16-20. Court order modifying or correcting award. 
37-16-21. Notice of motion to vacate, modify, or correct an award. 
37-16-22. Entry of judgment – Costs 
37-16-23. Filing of papers after judgment. 
37-16-24. Effect of judgment. 
37-16-25. Appeals. 
37-16-26. Satisfaction of award. 
37-16-27. Application of sureties. 
 
37-16-1. Short title.  
This chapter shall be known as the "Public Works Arbitration Act".  
 
37-16-2.  Contract provision for arbitration.  

(a) A provision in a written contract executed on or after January 1, 1962, for the construction, alteration, repair, or 
painting of any public building, sewer, highway, bridge, water treatment or disposal projects one party to which is 
the state, a city, a town, or an authority, a board, a public corporation, or any similar body created by statute or 
ordinance or any committee, agency, or subdivision of any of them, to settle by arbitration any dispute or claim 
arising out of or concerning the performance or interpretation of the contract shall be valid, irrevocable, and 
enforceable, save upon grounds existing in law or equity for the revocation of the contract.  
 
 (b) (1) Every contract for the construction, alteration, repair, painting, or demolition of any public building, sewer, 
water treatment or disposal project, highway, or bridge one party to which is the state, a city, a town, or an authority, 
a board, a public corporation, or any similar body created by statute or ordinance or any committee, agency, or 
subdivision of any of them which has a contract price of ten thousand dollars ($ 10,000) or more and which is 
executed on or after July 1, 1967, shall contain a provision for arbitration of disputes and claims arising out of or 
concerning the performance or interpretation of the contract as follows:  
 
   (2) "All claims, disputes, and other matters in question arising out of or relating to this contract or the performance 
or interpretation thereof shall be submitted to arbitration.  Arbitration shall be commenced by a demand in writing 
made by one party to the contract upon the other within a reasonable time after the dispute, claim, or other matter in 
question arose but in no event after payment in full of the contract price has been made and accepted.  The written 
demand shall contain a statement of the question to be arbitrated and a detailed statement of each item or matter in 
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dispute and the name of the arbitrator appointed by that party.  The other party to the contract within ten (10) days of 
the receipt of the written demand shall appoint an arbitrator and give notice in writing thereof to the party who 
commenced arbitration.  The two (2) arbitrators appointed by the parties shall within ten (10) days of the date of the 
appointment of the second arbitrator select a third arbitrator who shall be designated as chairperson and who 
immediately shall give written notice to the parties of his or her appointment.  The third arbitrator shall select a time, 
date, and place for hearing and give each party five (5) days notice in writing thereof.  The date for hearing shall not 
be more than fifteen (15) days after the date of appointment of the third arbitrator.  The award shall be made 
promptly by the arbitrators and, unless otherwise agreed by the parties or specified by law, no later than thirty (30) 
days from the date of closing the hearing, or, if oral hearings have been waived, from the date of the transmittal of 
the final statements and proofs to the arbitrators. The award shall be in writing and shall be signed by a majority of 
the arbitrators. It shall be executed in the manner required by law. The arbitrator shall provide a written explanation 
of the reasoning for the award.In the event the party of whom arbitration is demanded shall fail to appoint his or her 
arbitrator within the time specified or the two (2) arbitrators appointed by the parties are unable to agree on an 
appointment of the third arbitrator within the time specified, either party may petition the presiding justice of the 
superior court to appoint a single arbitrator who shall hear the parties and make an award as provided herein.  The 
petitioner shall give five (5) days notice in writing to the other party before filing his or her petition." 
 
(c) Any dispute involving claims less than one hundred thousand dollars ($ 100,000) and associated with 
construction of a highway or bridge as referred to in subsection (b) shall be submitted to arbitration. Any dispute 
involving claims of one hundred thousand dollars ($ 100,000) or more and associated with construction of a 
highway or bridge as referred to in subsection (b) shall only be arbitrated with the consent of the parties. If the 
parties fail to consent to arbitration and the state of Rhode Island is a party to the dispute, then the claim will 
proceed in accordance with § 37-13.1-1.  
 
(d) For the purposes of this section, the term "claims" shall not mean the aggregate amount sought under the contract 
or in the arbitration, but shall refer specifically to each item or matter in dispute for which additional compensation 
is sought or for each item for which a credit is sought.  
 
 (e) Notwithstanding subsection (a) or (b) of this section, if any contract except for highway and bridge contracts 
provides for an arbitration procedure, and a method of appointment of an arbitrator or arbitrators, that method shall 
be followed instead of the method provided in subsection (b) of this section.  
 
 (f) This section shall apply to all written contracts executed on or after January 1, 1986.   
 
37-16-3. Application to subcontracts.  
When a contract described in 37-16-2 is in effect and any party thereto has entered into a subcontract to perform part 
of the work and/or furnish any materials in connection with the work described in the contract and the terms of the 
subcontract provide for arbitration of a dispute or claim concerning the performance or interpretation thereof, or the 
subcontract, expressly or by reference to the terms of the contract, provides that the parties to the subcontract shall 
comply with the arbitration provisions of the contract, the following shall apply when a request is made or an order 
of court is entered for arbitration either under the terms of the contract or subcontract.  
 
(a) When arbitration under the contract may adversely affect the interest of a party thereto because of the effect of an 

award of the arbitrator or arbitrators upon the performance or interpretation of the terms of a subcontract to 
which he or she is also a party, he or she may require any other party or all other parties to the subcontract to 
become a party or parties to the arbitration.  

(b) When a party to a subcontract makes a demand or an order of court is entered for arbitration under the terms of 
the subcontract which comply with the provision of this chapter, any party thereto who is also a party to the 
contract and whose rights under the contract may be adversely affected by the effect of an award of the arbitrator 
or arbitrators upon the performance or interpretation of the contract, may require any other party to the contract 
to become a party to the arbitration.  

 
(c) When a party to a contract or to a subcontract is made a party to arbitration by virtue of the provisions of this 

section, he or she shall have all the rights of a party to arbitration as provided in this chapter except the 
appointment of an arbitrator. Provided, however, he or she may object to the arbitrators appointed by the parties 
in which event a single arbitrator shall be appointed as provided in 37-16-2 in the petition of either of the original 
parties to arbitration. The award of the arbitrator or arbitrators shall be valid and shall be binding on him or her to 
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the extent that it affects the performance or interpretation of the contract and/or subcontract to which he or she is 
a party. The award of the arbitrator or arbitrators may be enforced, modified, or vacated as this chapter provides 
an award made in an arbitration of a contract described in 37-16-2 may be enforced, modified, or vacated.  

37-16-4. Stay of legal proceedings pending arbitration.  
If any suit or proceedings be brought upon any issue referable to arbitration under contract in writing providing for 
arbitration, the court in which the suit is pending upon being satisfied that the issue involved in the suit or 
proceedings is referable to arbitration under the contract, shall on application of one of the parties, stay the trial of 
the action until arbitration has been held.  
 
37-16-5. Jurisdiction of superior court to enforce arbitration provision and awards.  
The entering into a contract in writing providing for arbitration shall be deemed a consent of all parties, including 
those enumerated in 37-16-2, thereto to the jurisdiction of the superior court of this state to enforce the arbitration 
provision and any award made pursuant to that provision. A party aggrieved by the failure, neglect, or refusal of 
another to perform under a contract providing for arbitration, may petition the superior court, or a judge thereof, for 
an order directing that arbitration proceed in the manner provided for in the contract. Five (5) days' notice in writing 
of the application shall be served upon the part in default. Service thereof shall be made in the manner specified in 
the contract, and if no manner specified therein, then in the manner provided by law for personal service of a 
summons, within or without the state, or substituted service of a summons, or upon satisfactory proof that the party 
aggrieved has been or will be unable with due diligence to make service in any of the foregoing manners, then notice 
shall be served in such manner as the court or judge may direct. A judge of the superior court shall hear the parties 
and upon being satisfied that there is no substantial issue as to the making of the contract or the failure to comply 
therewith, the court, or the judge thereof, hearing the application, shall make an order directing the parties to 
proceed to arbitration in accordance with the terms of the contract.  
 
37-16-6. Trial upon evidence of substantial issue.  
If evidentiary facts are set forth raising a substantial issue as to the making of the contract or the failure to comply 
therewith, the court, or the judge thereof, shall proceed immediately to the trial of the issues. Whenever an 
immediate trial is ordered, the order therefor shall provide that, if the court finds that a written contract providing for 
arbitration was made, and that there was a failure to comply therewith, the parties shall proceed with the arbitration 
in accordance with the terms of the contract and the order shall provide that if the court finds that there was no 
contract or failure to comply with the contract, then the proceeding shall be dismissed.  
 
37-16-7. Method of appointing arbitrators or umpire.  
If in the contract providing for arbitration, provision is made for a method of naming or appointing an arbitrator or 
arbitrators or an umpire, that method shall be followed, but if no method be provided therein, then the parties to the 
contract shall agree to the method of naming or appointing an arbitrator or arbitrators or an umpire and if the parties 
shall fail to agree, then the court or the judge thereof upon application of either of the parties after due notice to the 
other party shall appoint an arbitrator to hear the dispute.  
 
37-16-8. Scheduling and notice of arbitration hearing - Adjournment.  
Subject to the terms of the contract, if any are specified therein, the arbitrators selected as prescribed in this chapter 
must appoint a time and place for the hearing of the matters submitted to them, and must cause notice thereof to be 
given to each of the parties. They, or a majority of them, may adjourn the hearing from time to time upon the 
application of either party for good cause shown or upon their own motion, but not beyond the day fixed if a date in 
the contract, if any, for rendering their award, unless the time so fixed is extended by the written consent of the 
parties to the contract or their attorney, or the parties have continued with the arbitration without objection to such 
adjournment.  
 
37-16-9. Power of court to direct prompt hearing.  
The court shall have power to direct the arbitrators to proceed promptly with the hearing and determination of the 
dispute, claim, or matter in question.  
 
 
 
37-16-10. Arbitrator's oath - Waiver.  
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Before hearing any testimony, arbitrators selected as prescribed in this chapter must be sworn, by an officer 
authorized by law to administer an oath, faithfully and fairly to hear and examine the claim, dispute, or matter in 
question and to make a just award according to the best of their understanding, unless the oath is waived by the 
written consent of the parties to the contract or their attorneys or the parties have continued with the arbitration 
without objection to the failure of the arbitrators to take the oath.  
 
37-16-11. Powers of arbitrators.  
The arbitrator or arbitrators selected as prescribed in this chapter, may require any person to attend before them as a 
witness; and he or she and they have, and each of them has, the same powers with respect to all the proceedings 
before them which are conferred upon a board or a member of a board authorized by law to hear testimony. All the 
arbitrators selected as prescribed in this chapter must meet together and hear all the allegations and proofs of the 
parties; but an award by a majority of them is valid.  
 
37-16-12. Fees.  
In any proceeding under this chapter, unless the parties agree as to the arbitrator's or arbitrators' fees, such fees shall 
be fixed by the court or the judges thereof who shall require the payment equally by both parties of the arbitrators' 
fees.  
 
37-16-13. Validity of awards.  
An award shall be valid and enforceable according to its terms and under the provisions of this chapter, without 
previous adjudication of the existence of a contract to arbitrate, subject, nevertheless, to the provisions of this 
section:  
 
(a) A party who has participated in any of the proceedings before the arbitrator or arbitrators may object to the 

confirmation of the award only on one or more of the grounds hereinafter specified (provided that he did not 
continue with the arbitration with notice of the facts or defects upon which his objection is based) because of a 
failure to comply with 37-16-8 or with 37-16-10 or because of the improper manner of the selection of the 
arbitrators.  

(b) A party who has not participated in any of the proceedings had before the arbitrator or arbitrators and who has 
not made or been served with an application to compel arbitration under 37-16-5 may also put in issue the 
making of the contract or the failure to comply therewith, either by a motion for a stay of the arbitration or in 
opposition to the confirmation of the award. If a notice shall have been personally served upon such party of an 
intention to conduct the arbitration pursuant to the provisions of a contract specified in the notice, then the issues 
specified in this subdivision may be raised only by a motion for a stay of the arbitration, notice of which motion 
must be served within ten (10) days after the service of the notice of intention to arbitrate. The notice must state 
in substance that unless within ten (10) days after its service, the party served therewith shall serve a notice of 
motion to stay the arbitration, he or she shall thereafter be barred from putting in issue the making of the contract 
or the failure to comply therewith. The arbitration hearing shall be adjourned upon service of the notice pending 
the determination of the motion. Where the opposing party, either on a motion for a stay or in opposition to the 
confirmation of an award, sets forth evidentiary facts raising a substantial issue as to the making of the contract 
or the failure to comply therewith, an immediate trial of the same shall be had. In the event that the party is 
unsuccessful he or she may, nevertheless, participate in the arbitration if the same is still being carried on.  

37-16-14. Arbitration under chapter deemed special proceeding - Jurisdiction of superior 
court.  
Arbitration of a claim, dispute, or matter in question under a contract described in this chapter shall be deemed a 
special proceeding, of which the superior court for Providence County shall have jurisdiction.  
 
37-16-15. Procedure for hearing of application to court.  
Any application to the court, or a judge thereof, hereunder shall be made and heard in the manner provided by law 
for the making and hearing of motions, except as otherwise herein expressly provided.  
 
 
 
37-16-16. Form of award.  
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To entitle the award to be enforced, as prescribed in this chapter, it must be in writing; and, within the time limited 
in the contract, if any, subscribed by the arbitrator or arbitrators making it and either filed in the office of the clerk of 
the court having jurisdiction as provided in 37-16-14 or delivered to one of the parties or his or her attorney.  
 
37-16-17. Court order confirming award.  
At any time within one year after the award is made, as prescribed in 37-16-16, any party to the contract by the 
terms of which arbitration was had, may apply to the court having jurisdiction as provided in 37-16-14 for an order 
confirming the award.  Thereupon the court must grant the order unless the award is vacated, modified, or corrected, 
as prescribed in 37-16-18 and 37-16-19 or unless the award is unenforceable under the provisions of 37-16-13. 
Notice of the motion must be served upon the adverse party or parties or his or her or their attorneys, as prescribed 
by law for service of notice of a motion upon an attorney in an action in the same court.  
37-16-18. Court order vacating award.  
In any of the following cases, the court must make an order vacating the award, upon the application of any party to 
the controversy which was arbitrated  
 
(a) When the award was procured by fraud.  
 
(b) Where the arbitrator or arbitrators exceeded their powers, or so imperfectly executed them, that a mutual, final, 

and definite award upon the subject matter submitted was not made.  

(c) If there was no valid contract, and the objection has been raised under the conditions set forth in 37-16-13.  
 
37-16-19. Rehearing after vacation of award.  
Where an award is vacated, the court, in its discretion may direct a rehearing either before the same arbitrator or 
arbitrators or before a new arbitrator or arbitrators to be chosen in the manner provided in the contract for the 
selection of the original arbitrator or arbitrators or as provided for in 37-16-7 and any provision limiting the time in 
which the arbitrator or arbitrators may make a decision shall be deemed applicable to the new arbitration and to 
commence from the date of the court's order.  
 
37-16-20. Court order modifying or correcting award.  
In any of the following cases, the court must make an order modifying or correcting the award, upon the application 
of any party to the contract by the terms of which the arbitration was held.  
 
(a) Where there was an evident miscalculation of figures or an evident mistake in the description of any persons, 

thing, or property referred to in the award.  
 
(b) Where the arbitrator or arbitrators have awarded upon a matter not submitted to them, not affecting the merits of 

the decision upon the matter submitted.  

(c) Where the award is imperfect in a matter of form not affecting the merits of the controversy, and, if it had been a 
master's report the defect could have been amended or disregarded by the court.  

 
37-16-21. Notice of motion to vacate, modify, or correct an award.  
Notice of a motion to vacate, modify, or correct an award must be served upon all adverse parties, or their attorneys, 
within sixty (60) days after the award is filed or delivered, as prescribed by law for service of notice of a motion 
upon an attorney in an action; except that in opposition to a motion to confirm an award, any of the grounds 
specified in 37-16-18 may be set up. For the purpose of the motion, any judge who might make an order, to stay the 
proceedings in an action brought in the same court may make an order, to be served with the notice of motion, 
staying the proceedings of an adverse party or parties to enforce the award.  
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37-16-22. Entry of judgment - Costs.  
Upon the granting of an order confirming, modifying, or correcting an award, judgment may be entered in 
conformity therewith, except as is otherwise prescribed in this chapter. Costs of the application and of the 
proceedings subsequent thereto, not exceeding twenty-five dollars ($25.00) and disbursements, may be awarded by 
the court in its discretion. If awarded, the amount thereof must be included in the judgment.  
 
37-16-23. Filing of papers after judgment.  
(a) Immediately after entering judgment, the clerk must attach together and file the following papers:  

(1) The contract, and each written extension of the time, if any, within which to make the award.  
(2) The award.  
(3) Each notice, affidavit or other paper used upon an application to confirm, modify, or correct the award, and a 

copy of each order of the court upon the application.  
(4) A copy of the judgment.  
 

(b) The judgment may be docketed as if it was rendered in an action.  
 
37-16-24. Effect of judgment.  
The judgment so entered has the same force and effect, in all respects as, and is subject to all the provisions of law 
relating to a judgment in an action.  The judgment  may be enforced as if it had been rendered in an action in the 
court in which it is entered.  
 
37-16-25. Appeals.  
An appeal may be taken from an order made in a proceeding under this chapter, or from a judgment entered upon an 
award. The proceedings upon the appeal, including the judgment thereupon and the enforcement of the judgment, 
are governed by the provisions of statute and rule regulating appeal in actions as far as they are applicable.  
37-16-26. Satisfaction of award.  
(a) An award which requires the payment of a sum of money by a city, town, or the state or any body described in 

37-16-2 created or organized by or through the authority of any of them, shall be satisfied to the extent of 
payment of that sum by payment thereof to the party to whom the award was made by the treasurer or officer 
exercising the duties of a treasurer thereof from its general funds.  

 
(b) An award which requires the payment of a sum of money to a city, a town, or the state or any body described in 

37-16-2 created or organized by or through the authority of any of them shall be satisfied to the extent of 
payment of that sum by payment thereof to its treasurer or officer exercising the duties of a treasurer thereof who 
shall deposit the same in its general funds.  

 
37-16-27. Application to sureties.  
(a) If a contractor principal on a bond furnished to guarantee performance or payment on a construction contract and 

the claimant are parties to a written contract with a provision to submit to arbitration any controversy thereafter 
arising under the contract, or subject to arbitration as provided in 37-16-2(b), the arbitration provisions shall 
apply to the surety for all disputes involving questions of the claimant's right of recovery against the surety. 
Either the claimant, the contractor principal, or surety may demand arbitration in accordance with the written 
contract or as provided in 37-16-2(b) if applicable in one arbitration proceeding, provided that the provisions of 
37-16-3 shall be applicable to any such demand for arbitration. The arbitration award shall decide all 
controversies subject to arbitration between the claimant, on the one hand, and the contractor principal and surety 
on the other hand, including all questions involving liability of the contractor principal and surety on the bond, 
but a claimant must file suit for recovery against the surety within the time limits set forth in 37-12-2 and 37-12-
5. The arbitration shall be in accordance with this chapter and the court shall enter judgment thereon as provided 
therein.  

 
(b) The arbitrator or arbitrators, if more than one, shall make findings of fact as to the compliance with the 

requirements for recovery against the surety, and those findings of fact shall be a part of the award binding on all 
parties to the arbitration.  
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TITLE 45 

 CHAPTER 55 AWARD OF MUNICIPAL CONTRACTS  

SECTIONS  

45-55-1  Legislative findings 

45-55-2.   Method of source selection  
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45-55-5.   Competitive sealed bidding.  
45-55-5.1.   Business exempt.  
45-55-5.2.   Town of North Smithfield - Exemption.  
45-55-6.   Competitive negotiation.  
45-55-7.   Negotiations after unsuccessful competitive sealed bidding 
45-55-8.   Sole source procurement and emergency procurements.  
45-55-8.1   Qualification based selection of architects and engineers. 
45-55-9.   Small purchases.  
45-55-10.   Cancellation of invitation for bids and requests for proposals.  
45-55-11.   Responsibilities of bidders and offerors  
45-55-12.   Prequalification of contractors - General.  
45-55-13.   Exclusion of state mandated costs.  
45-55-13.1.  Exclusion of multi-cities or towns insurance corporations and cooperative   
  risk management programs.  
45-55-13.2.   Exclusion of multi-cities or towns energy aggregation programs. 

45-55-13.3.  Exclusion of multi-school district combined purchasing consortia 

45-55-14.   Staff consultants.  
45-55-15.  Severability.  
45-55-16   Prohibition against the use of lead based paints. 

45-55-1.  Legislative findings.  

It is hereby declared that a need exists to establish a uniform system for the award of contracts by municipalities, 
utilizing open cooperative bids.  
 
45-55-2.  Method of source selection.  
Except as otherwise authorized by law, all municipal contracts shall be awarded by:  

(1) Competitive sealed bidding, pursuant to 45-55-5;  
(2) Competitive negotiations, pursuant to 45-55-6;  
(3) Non-competitive negotiations, pursuant to 45-55-7 and 45-55-8;  
(4) Small purchase procedures, pursuant to 45-55-9.  
(5) Qualification based selection (QBS) process for architecs/engineers pursuant to 45-55-8.1 

 
45-55-3.  Purchasing agent - Appointment - Duties.  
Within each city or town or quasi public agency there shall be designated a person or persons to act as purchasing 
officer to exercise the powers and duties as set forth in this chapter.  
45-55-4.  Definitions.  



 

Conspecspackage Rev  3/15/11                                                                                                                                                      46of 50 

The words defined in this section have the following meanings whenever they appear in this chapter, unless the 
context in which they are used clearly requires a different meaning or a different definition is prescribed for a 
particular section, group of sections or provision.  
 
   (1) "Business" means any corporation, partnership, individual, sole proprietorship, joint stock company, joint 
venture, or any other legal entity through which business is conducted.  
 
   (2) "Change order" means a written order signed by the purchasing agent, or contractor directing or allowing the 
contractor to make changes which the changes clause of the contract authorizes the purchasing agent or contractor to 
order without the consent of the contractor or purchasing agent.  
 
   (3) "Construction" means the process of building, altering, repairing, improving, or demolishing any public 
structures or building, or other public improvements of any kind to any public real property.  It does not include the 
routine maintenance or repair of existing structures, buildings, or real property performed by salaried employees of 
the municipality in the usual course of their job.  
 
   (4) "Contract" means all types of agreements, including grants and orders, for the purchase or disposal of supplies, 
services, construction, or any other item.  It includes awards; contracts of a fixed-price, cost, cost-plus-a-fixed-fee, 
or incentive type; contracts providing for the issuance of job or task orders; leases; letter contracts, purchase orders, 
and construction management contracts.  It also includes supplemental agreements with respect to any of the 
preceding. "Contract" does not include labor contracts with employees of the municipality.  
 
   (5) "Contract modification" means any written alteration in the specifications, delivery point, rate of delivery, 
contract period, price, quantity, or other contract provisions of any existing contract, whether accomplished by 
unilateral action in accordance with a contract provision, or by mutual action of the parties to the contract.  It 
includes bilateral actions, as supplemental agreements, and unilateral actions, as change orders, administrative 
changes, notices of termination, and notices of the exercise of a contract option.  
 
   (6) "Contractor" means any person having a contract with a municipality.  
 
   (8) "Data" means recorded information, regardless of form or characteristic.  
 
   (8) "Designee" means a duly authorized representative of a person holding a superior position.  
 
   (9) "Employee" means an individual drawing a salary from a municipality, whether elected or not, and any 
nonsalaried individual performing personal services for any municipality.  
 
   (10) "May" means permissive. 
 
   (11) "Municipality" means the individual cities and towns of the state of Rhode Island.  
 
   (12) "Negotiation" means contracting by either of the methods described in §§ 45-55-6, 45-55-7, and 45-55-8. 
 
   (13) "Person" means any business, individual, organization, or group of individuals.  
 
   (14) "Procurement" means the purchasing, buying, renting, leasing, or otherwise obtaining of any supplies, 
services, or construction. It also includes all functions that pertain to the obtaining of any supply, service, or 
construction item, including description of requirements, selection and solicitation of sources, preparation and award 
of contract, and all phases of contract administration.  
 
   (15) "Purchasing officer" means the person designated in each municipality or quasi public agency pursuant to 
section 45-55-3. 
 
   (16) "Regulations" means rules and regulations adopted by the individual cities or towns, concerning the 
implementation of the provisions of this chapter.  
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(17) "Services" means the rendering, by a contractor, of its time and effort rather than the furnishing of a specific 
end product, other than reports which are merely incidental to the required performance of services. "Services" does 
not include labor contracts with employees of governmental agencies.  
 
 (18) "Shall" means imperative.  
 
 (19) "Supplemental agreement" means any contract modification which is accomplished by the mutual action of the 
parties.  
 
(20) "Supplies" means all property, including, but not limited, to leases of real property, printing and insurance, 
except land or permanent interest in land.  
 
45-55-5.  Competitive sealed bidding.  

      (a) Contracts exceeding the amount provided by 45-55-9 shall be awarded by competitive bidding unless they are 
professional engineering/architectural services pursuant to 45-55-8.1 and it is determined in writing that this method 
is not practicable.  Factors to be considered in determining whether competitive sealed bidding is practicable shall 
include whether:  
 

   (1) Specifications can be prepared that permit award on the basis of either the lowest qualified bid price or the lowest     
qualified evaluated bid price; and  

 
  (2) The available sources, the time and place of performance, and other relevant circumstances as are appropriate for 
       the use of competitive sealed bidding.  

 
(b) The invitation for bids shall state whether award shall be made on the basis of the lowest bid price or the lowest 

evaluated or responsive bid price.  If the latter basis is used, the objective measurable criteria to be utilized shall 
be shall be stated  in the invitation for bids, if available.  

 
(c) Adequate public notice of the invitation for bids shall be given a sufficient time prior to the date stated in the 

notice  for the opening of bids.  Notice may include publication in a newspaper of general circulation in the state 
as determined by the purchasing officer for the municipality not less than seven (7) days nor more than twenty-
one (21) days before the date set for opening of the bids.  The purchasing officer may make a written 
determination that the twenty-one (21) day limitation needs to be waived.  The written determination shall state 
the reason why the twenty-one (21) day limitation is being waived and shall state the number of days, giving a 
minimum and maximum, before the date set for the opening of bids when public notice is to be given.  

 
(4) Bids shall be opened publicly in full view of the public at the time and place designated in the invitation for bids.  

Each bid, together with the name of the bidder, shall be recorded and an abstract made available for public 
inspection.  Subsequent to the awarding of the bid, all documents pertinent to the awarding of the bid shall be 
made available and open to public inspection and retained in the bid file.  

(5) The contract shall be awarded with reasonable promptness by written notice to the responsive and responsible 
bidder whose bid is either the lowest bid price, or lowest evaluated or responsive bid price.  

 
(6) Correction or withdrawal of bids may be allowed only to the extent permitted by regulations issued by the 

purchasing officer.  
 
45-55-5.1.  Business exempt.  
The North Kingstown Bus Contractors Association and the Scituate School Bus Owners Club shall be exempt from 
the provisions of this chapter.  
 
45-55-5.2. Town of North Smithfield - Exemption.  
The town of North Smithfield is exempt from the provisions of this chapter with regard to the contracting for fire 
and rescue services with the Primrose Volunteer Fire Department and/or  North Smithfield Fire Department and/or 
their respective successors and assigns.  
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45-55-6.  Competitive negotiation.  
(a) When, under regulations adopted by the city or town council, the purchasing agent determines in writing that the 

use of competitive sealed bidding is not practicable, and except as provided in 45-55-8, 45-55-9, and 45-55-10 a 
contract may be awarded by competitive negotiation.  

 
(b) Adequate public notice of the request for proposals shall be given in the same manner as provided in 45-55-5(c).  
 
(c) Contracts may be competitively negotiated when it is determined, in writing, by the purchasing agent that the bid 

prices received by competitive sealed bidding either are unreasonable as to all or part of the requirements, or 
were not independently reached in open competition, and for which:  

 
(1) Each competitive bidder has been notified of the intention to negotiate and is given reasonable opportunity to 

negotiate; and  
 
(2) The negotiated price is lower than the lowest rejected bid by any competitive bidder; and  
 
(3) The negotiated price is the lowest negotiated price offered by a competitive offeror.  
 

(d) The request for proposals shall indicate the relative importance of price and other evaluation factors.  
 
(e) Award shall be made to the responsible offeror whose proposal is determined in writing to be the most 

advantageous to the municipality taking into consideration price and the evaluation factors set forth in the request 
for proposals.  

 
(f) Written or oral discussions shall be conducted with all responsible offerors who submit proposals determined, in 

writing, to be reasonably susceptible of being selected for award.  Discussions shall not disclose any information 
derived from proposals submitted by competing offerors.  Discussions need not be conducted:  

 
(1) With respect to prices, where such prices are fixed by law or regulation, except that consideration shall be 

given to competitive terms and conditions; or  
 
(2) Where time of delivery or performance will not permit discussions; or  
 
(3) Where it can be clearly demonstrated and documented from the existence of adequate competition or accurate 

prior cost experience with the particular supply, service, or construction item, that acceptance of an initial 
offer without discussion would result in fair and reasonable prices, and the request for proposals notifies all 
offerors of the possibility that award may be made on the basis of the initial offers.  

 
45-55-7.  Negotiations after unsuccessful competitive sealed bidding.  
(a) In the event that all bids submitted pursuant to competitive sealed bidding under 45-55-5 result in bid prices in 

excess of the funds available for the purchase, and the purchasing officer determines in writing:  
 

(1) That there are no additional funds available from any source so as to permit an award to the lowest responsive 
and responsible bidder, and  

 
(2) The best interest of the municipality will not permit the delay attendant to a resolicitation under revised 

specifications, or for revised quantities, under competitive sealed bidding as provided in 45-55-5, then a 
negotiated award may be made be made as stated in subsection (b) or (c) of this section.  

 
(b) Where there is more than one bidder, competitive negotiations pursuant to 45-55-6, shall be conducted with the 

three (3) (two (2) if there are only two (2)) bidders determined in writing, to be the lowest responsive and 
responsible bidders to the competitive sealed bid invitation.  Competitive negotiations shall be conducted under 
the following restrictions:  

 
(1) If discussions pertaining to the revision of the specifications or quantities are held with any potential offeror, 

all other potential offerors shall be afforded an opportunity to take part in the discussions; or  
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(2) A request for proposals, based upon revised specifications or quantities, shall be issued as promptly as 
possible, shall provide for an expeditious response to the revised requirements, and shall be awarded upon the 
basis of the lowest bid price, or lowest evaluated bid price submitted by any responsive and responsible 
offeror.  

 
(c) When after competitive sealed bidding, it is determined in writing,  that there is only one responsive and 

responsible bidder, a noncompetitive negotiated award may be made with such bidder in accordance with 45-55-
8.  

 
45-55-8.  Sole source procurement and emergency procurements.  
(a) A contract may be awarded for a supply, service, or construction item without competition when, under 

published regulations, the purchasing officer determines, in writing, that there is only one source for the required 
supply, service, or construction item.  

 
(b) Notwithstanding any other provision of this chapter, the purchasing agent may make or authorize others to make 

emergency procurements when there exists a threat to public health, welfare, or safety under emergency 
conditions as defined in regulations or where the procurement will be in the best interest of the city as established 
by properly promulgated rules and regulations; provided, that such emergency procurements shall be made with 
such competition as is practicable under the circumstances.  A written determination of the basis for the 
emergency, and for the selection of the particular contractor, shall be included in the contract file.  

 
45-55-8.1.  Qualification based selection of architects and engineers.   

 When the purchasing agent determines that the city or town needs the services of a professional architect or 
engineer, the purchasing agent shall follow the qualification based selection process for the procurement of 
architectural and engineering consulting services. 

 
45-55-9.  Small purchases.  
Procurements, not to exceed an aggregate amount of ten thousand dollars ($10,000) for construction and five 
thousand dollars ($5,000) for all other purchases may be made in accordance with small purchase regulations 
promulgated by the municipality.  These amounts shall be increased or decreased annually hereafter at the same rate 
as the Boston Regional Consumer Price Index.  Procurement requirements shall not be artificially divided so as to 
constitute a small purchase under this section. A municipality may further reduce the aggregate purchase amount, as 
provided for in this section by ordinance.  
 
45-55-10.  Cancellation of invitation for bids and requests for proposals.  
An invitation for bids, a request for proposals, or other solicitation may be canceled, or all bids or proposals rejected, 
if it is determined, in writing, that such action if taken is not in the best interest of the municipality and approved by 
the chief purchasing officer.  
 
45-55-11.  Responsibilities of bidders and offerors.  
(1) A written determination of responsibility of a bidder or offeror shall be made and it shall be made in accordance 

with regulations issued by the municipality.  
 
A reasonable inquiry to determine the responsibility of a bidder or offeror may be conducted.  The failure of a 
bidder or offeror to promptly supply information in connection with a reasonasble inquiry may be grounds for a 
determination of nonresponsibility with respect to a bidder or offeror.  

 
(2) Except as otherwise provided, by law, information furnished by a bidder or offeror pursuant to this section may 

not be disclosed outside of the purchasing department administering the contract without prior written consent of 
the bidder or offeror.  

 
45-55-12.  Prequalification of contractors - General.  
The municipality may provide for prequalification of suppliers as responsible prospective contractors for particular 
types of supplies, services, and construction.  Municipalities which choose to provide for prequalification  of  
suppliers  shall  adopt  regulations  for prequalification in the same manner provided for in the adoption of 
ordinances in the manner provided for in the legislative or home rule charter of the municipality.  Solicitation 
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mailing lists of potential contractors of supplies, services, and construction shall include but need not be limited to 
prequalified contractors. Prequalification shall not foreclose a written determination:  
 
(1) Between the time of the bid opening or receipt of offers and the making of an award, that a prequalified supplier 

is not responsible; or  
 
(2) That a supplier who is not prequalified at the time of bid opening or receipt of offers is responsible.  
 
45-55-13.  Exclusion of state mandated costs.  
The provisions of 45-13-7 through 45-13-10 do not apply to this section.  
 
45-55-13.1. Exclusion of multi-cities or towns insurance corporations and cooperative risk 
management programs.  
The provisions of this chapter shall not apply to entities organized pursuant to section 45-5-20.1.  Those entities are 
exempt from all of the provisions of  this chapter .  
 
 
45-55-13.2.  Exclusion of multi-cities or towns energy aggregation programs.  
The provisions of this chapter do not apply to entities organized for the purpose of negotiating the purchase of 
electric power pursuant to § 39-3-1.1, or energy or energy related services. Those entities are exempt from all 
provisions of this chapter. 
 
45-55-13.3. Exclusion of multi-school district combined purchasing consortia  
The provisions of this chapter do not apply to purchases and contracts entered into by those consortia established 
pursuant to § 16-2-9.2, and such entities shall be exempt from all provisions of this chapter. 
 
45-55-14.  Staff consultants.  
The procurement of the service of an attorney, physician or dentist by a municipality, is exempt from the provisions 
of this chapter.  
 
45-55-15.  Severability.  
If any one or more sections, clauses, sentences or parts of this chapter are  for any reason be adjudged 
unconstitutional or otherwise invalid in any court, that judgment shall not affect, impair or invalidate the remaining 
provisions of this chapter but shall be confined in its operation to the specific provisions so held unconstitutional or 
invalid and the inapplicability or invalidity of any section, clause or provisions of this chapter in any one or more 
instances or circumstances shall not be taken to affect or prejudice in any way its applicability or validity in any 
other instance.  
 
45-55-16.  Prohibition against the use of lead based paints.  
When purchasing paint products or contracting or subcontracting for painting, construction, improvement, 
completion, or repair of any public buildings, public road, public bridge, or public construction, all municipalities, as 
defined by 45-55-4(11), shall be prohibited from the use of lead based paint.  
 
 
  



DEBARMENT & SUSPENSION 

Executive Order 12549--Debarment and Suspension 

Source: The provisions of Executive Order 12549 of Feb. 18, 1986, appear at 51 FR 6370, 3 CFR, 1986 
Comp., p. 189, unless otherwise noted. 

By the authority vested in me as President by the Constitution and laws of the United States of America, 
and in order to curb fraud, waste, and abuse in Federal programs, increase agency accountability, and 
ensure consistency among agency regulations concerning debarment and suspension of participants in 
Federal programs, it is hereby ordered that: 

Section 1. (a) To the extent permitted by law and subject to the limitations in Section 1(c), Executive 
departments and agencies shall participate in a system for debarment and suspension from programs and 
activities involving Federal financial and nonfinancial assistance and benefits. Debarment or suspension 
of a participant in a program by one agency shall have government-wide effect. 
(b) Activities covered by this Order include but are not limited to: grants, cooperative agreements, 
contracts of assistance, loans, and loan guarantees. 
(c) This Order does not cover procurement programs and activities, direct Federal statutory entitlements 
or mandatory awards, direct awards to foreign governments or public international organizations, benefits 
to an individual as a personal entitlement, or Federal employment. 

Sec. 2. To the extent permitted by law, Executive departments and agencies shall: 
(a) Follow government-wide criteria and government-wide minimum due process procedures when they 
act to debar or suspend participants in affected programs. 
(b) Send to the agency designated pursuant to Section 5 identifying information concerning debarred and 
suspended participants in affected programs, participants who have agreed to exclusion from 
participation, and participants declared ineligible under applicable law, including Executive Orders. This 
information shall be included in the list to be maintained pursuant to Section 5. 
(c) Not allow a party to participate in any affected program if any Executive department or agency has 
debarred, suspended, or otherwise excluded (to the extent specified in the exclusion agreement) that party 
from participation in an affected program. An agency may grant an exception permitting a debarred, 
suspended, or excluded party to participate in a particular transaction upon a written determination by the 
agency head or authorized designee stating the reason(s) for deviating from this Presidential policy. 
However, I intend that exceptions to this policy should be granted only infrequently. 

Sec. 3. Executive departments and agencies shall issue regulations governing their implementation of this 
Order that shall be consistent with the guidelines issued under Section 6. Proposed regulations shall be 
submitted to the Office of Management and Budget for review within four months of the date of the 
guidelines issued under Section 6. The Director of the Office of Management and Budget may return for 
reconsideration proposed regulations that the Director believes are inconsistent with the guidelines. Final 
regulations shall be published within twelve months of the date of the guidelines. 



Sec. 4. There is hereby constituted the Interagency Committee on Debarment and Suspension, which shall 
monitor implementation of this Order. The Committee shall consist of representatives of agencies 
designated by the Director of the Office of Management and Budget. 

Sec. 5. The Director of the Office of Management and Budget shall designate a Federal agency to perform 
the following functions: maintain a current list of all individuals and organizations excluded from 
program participation under this Order, periodically distribute the list to Federal agencies, and study the 
feasibility of automating the list; coordinate with the lead agency responsible for government-wide 
debarment and suspension of contractors; chair the Interagency Committee established by Section 4; and 
report periodically to the Director on implementation of this Order, with the first report due within two 
years of the date of the Order. 

Sec. 6. The Director of the Office of Management and Budget is authorized to issue guidelines to 
Executive departments and agencies that govern which programs and activities are covered by this Order, 
prescribe government-wide criteria and government-wide minimum due process procedures, and set forth 
other related details for the effective administration of the guidelines. 

Sec. 7. The Director of the Office of Management and Budget shall report to the President within three 
years of the date of this Order on Federal agency compliance with the Order, including the number of 
exceptions made under Section 2(c), and shall make recommendations as are appropriate further to curb 
fraud, waste, and abuse. 

Implementation in the SRF Programs 
 
A company or individual who is debarred or suspended cannot participate in primary and lower-tiered 
covered transactions. These transactions include SRF loans and contracts and subcontracts awarded with 
SRF loan funds. 
 
Under 40 C.F.R. 32.510, the SRF agency must submit a certification stating that it shall not knowingly 
enter into any transaction with a person who is proposed for debarment, suspended, declared ineligible, or 
voluntarily excluded from participation in the SRF program. This certification is reviewed by the EPA 
regional office before the capitalization grant is awarded. 
 
A recipient of SRF assistance directly made available by capitalization grants must provide a certification 
that it will not knowingly enter into a contract with anyone who is ineligible under the regulations to 
participate in the project. Contractors on the project have to provide a similar certification prior to the 
award of a contract and subcontractors on the project have to provide the general contractor with the 
certification prior to the award of any subcontract. 
 
In addition to actions taken under 40 C.F.R. Part 32, there are a wide range of other sanctions that can 
render a party ineligible to participate in the SRF program. Lists of debarred, suspended and otherwise 
ineligible parties are maintained by the General Services Administration and should be checked by the 
SRF agency and all recipients of funds directly made available by capitalization grants to ensure the 
accuracy of certifications. 
 
Additional References 
C 40 C.F.R. Part 32: EPA Regulations on Debarment and Suspension. 



 
CERTIFICATION REGARDING DEBARMENT & SUSPENSION 

AND OTHER RESPONSIBILITY MATTERS 
 
 
In accordance with the Executive Order 12549, the prospective primary participant certifies to the best of 
his / her knowledge and belief, that its principals: 
 
a. Are not presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarily 
excluded from covered transactions by any federal department or agency; 
 
b. Have not within a three-year period preceding this proposal been convicted of or had a civil judgment 
rendered against them for commission of fraud or a criminal offence in connection with obtaining, 
attempting to obtain, or performing a public (federal, state, or local) transaction or contract under a 
public transaction; violation of federal or state antitrust statutes or commission of embezzlement, 
theft, forgery, bribery, falsification or destruction or records, making false statements, or receiving 
stolen property; 
 
c. Are not presently indicted for or otherwise criminally or civilly charged by a governmental entity 
(federal, state, or local) with commission of any of the offenses enumerated in paragraph (1) (b) of 
this certification. 
 
d. Have not within a three-year period preceding this application / proposal had one or more public 
transactions (federal, state, or local) terminated for cause of default. 
 
e. Acknowledge that all sub-contractors selected for this project must be in compliance with paragraphs 
(1) (a – d) of this certification. 
 
 
 
 
 
 
 
_______________________________________    ____________________ 
            Name and Title of Authorized Agent         Date 
 
 
 
 
_______________________________________ 
            Signature of Authorized Agent 
 
 
 
_____    I am unable to certify to the above statements. My explanation is attached. 
 
 
 
 
 

 



DAVIS-BACON PREVAILING WAGE REQUIREMENTS 

(a)  GENERAL CONTRACT AND SUBCONTRACT PROVISIONS 

For any contract in excess of $2,000 which is entered into for the actual construction, alteration 
and/or repair, including painting and decorating, of a treatment work under the CWSRF or a 
construction project under the DWSRF financed in whole or in part from Federal funds or in 
accordance with guarantees of a Federal agency or financed from funds obtained by pledge of 
any contract of a Federal agency to make a loan, grant or annual contribution (except where a 
different meaning is expressly indicated), and which is subject to the labor standards provisions 
of any of the acts listed in §5.1 or the FY 2010 appropriation, the following clauses shall be 
inserted in full:  

(1) Minimum Wages 

 (i) All laborers and mechanics employed or working upon the site of the work will be paid 
unconditionally and not less often than once a week, and without subsequent deduction or 
rebate on any account (except such payroll deductions as are permitted by regulations issued 
by the Secretary of Labor under the Copeland Act (29 CFR part 3)), the full amount of wages 
and bona fide fringe benefits (or cash equivalents thereof) due at time of payment computed at 
rates not less than those contained in the wage determination of the Secretary of Labor which is 
attached hereto and made a part hereof, regardless of any contractual relationship which may 
be alleged to exist between the contractor and such laborers and mechanics. 

Contributions made or costs reasonably anticipated for bona fide fringe benefits under section 
1(b)(2) of the Davis-Bacon Act on behalf of laborers or mechanics are considered wages paid to 
such laborers or mechanics, subject to the provisions of paragraph (a)(1)(iv) of this section; 
also, regular contributions made or costs incurred for more than a weekly period (but not less 
often than quarterly) under plans, funds, or programs which cover the particular weekly period, 
are deemed to be constructively made or incurred during such weekly period. Such laborers and 
mechanics shall be paid the appropriate wage rate and fringe benefits on the wage 
determination for the classification of work actually performed, without regard to skill, except as 
provided in §5.5(a)(4). Laborers or mechanics performing work in more than one classification 
may be compensated at the rate specified for each classification for the time actually worked 
therein: Provided, That the employer's payroll records accurately set forth the time spent in each 
classification in which work is performed. The wage determination (including any additional 
classification and wage rates conformed under paragraph (a)(1)(ii) of this section) and the 
Davis-Bacon poster (WH–1321) shall be posted at all times by the contractor and its 
subcontractors at the site of the work in a prominent and accessible place where it can be easily 
seen by the workers. 

Wage determinations may be obtained from the U.S. Department of Labor’s website, 
www.dol.gov.   

(ii)(A) The Owner, on behalf of the EPA, shall require that any class of laborers or mechanics, 
including helpers, which is not listed in the wage determination and which is to be employed 
under the contract shall be classified in conformance with the wage determination. The State 
award official shall approve an additional classification and wage rate and fringe benefits 
therefore only when the following criteria have been met: 



( 1 ) The work to be performed by the classification requested is not performed by a 
classification in the wage determination; and 

( 2 ) The classification is utilized in the area by the construction industry; and 

( 3 ) The proposed wage rate, including any bona fide fringe benefits, bears a reasonable 
relationship to the wage rates contained in the wage determination. 

(B) If the contractor and the laborers and mechanics to be employed in the classification (if 
known), or their representatives, and the Owner agree on the classification and wage rate 
(including the amount designated for fringe benefits where appropriate), documentation of the 
action taken and the request, including the local wage determination shall be sent by the Owner 
to the State award official.  The State award official will transmit the request to the Administrator 
of the Wage and Hour Division, Employment Standards Administration, U.S. Department of 
Labor, Washington, DC 20210 and to the EPA DB Regional Coordinator concurrently. The 
Administrator, or an authorized representative, will approve, modify, or disapprove every 
additional classification action within 30 days of receipt and so advise the State award official or 
will notify the State award official within the 30-day period that additional time is necessary. 

(C) In the event the contractor, the laborers or mechanics to be employed in the classification or 
their representatives, and the Owner do not agree on the proposed classification and wage rate 
(including the amount designated for fringe benefits, where appropriate), the award official shall 
refer the questions, including the views of all interested parties and the recommendation of the 
State award official, to the Administrator for determination. The request shall be sent to the EPA 
DB Regional Coordinator concurrently.  The Administrator, or an authorized representative, will 
issue a determination within 30 days of receipt and so advise the State award official or will 
notify the State award official within the 30-day period that additional time is necessary. 

(D) The wage rate (including fringe benefits where appropriate) determined pursuant to 
paragraphs (a)(1)(ii) (B) or (C) of this section, shall be paid to all workers performing work in the 
classification under this contract from the first day on which work is performed in the 
classification. 

(iii) Whenever the minimum wage rate prescribed in the contract for a class of laborers or 
mechanics includes a fringe benefit which is not expressed as an hourly rate, the contractor 
shall either pay the benefit as stated in the wage determination or shall pay another bona fide 
fringe benefit or an hourly cash equivalent thereof. 

(iv) If the contractor does not make payments to a trustee or other third person, the contractor 
may consider as part of the wages of any laborer or mechanic the amount of any costs 
reasonably anticipated in providing bona fide fringe benefits under a plan or program, Provided, 
That the Secretary of Labor has found, upon the written request of the contractor, that the 
applicable standards of the Davis-Bacon Act have been met. The Secretary of Labor may 
require the contractor to set aside in a separate account assets for the meeting of obligations 
under the plan or program. 

(2) Withholding 

The Owner, shall upon written request of the EPA Award Official or an authorized representative 
of the Department of Labor, withhold or cause to be withheld from the contractor under this 



contract or any other Federal contract with the same prime contractor, or any other federally-
assisted contract subject to Davis-Bacon prevailing wage requirements, which is held by the 
same prime contractor, so much of the accrued payments or advances as may be considered 
necessary to pay laborers and mechanics, including apprentices, trainees, and helpers, 
employed by the contractor or any subcontractor the full amount of wages required by the 
contract. In the event of failure to pay any laborer or mechanic, including any apprentice, 
trainee, or helper, employed or working on the site of the work, all or part of the wages required 
by the contract, the (Agency) may, after written notice to the contractor, sponsor, applicant, or 
owner, take such action as may be necessary to cause the suspension of any further payment, 
advance, or guarantee of funds until such violations have ceased. 

(3) Payrolls and Basic Records 

 (i) Payrolls and basic records relating thereto shall be maintained by the contractor during the 
course of the work and preserved for a period of three years thereafter for all laborers and 
mechanics working at the site of the work. Such records shall contain the name, address, and 
social security number of each such worker, his or her correct classification, hourly rates of 
wages paid (including rates of contributions or costs anticipated for bona fide fringe benefits or 
cash equivalents thereof of the types described in section 1(b)(2)(B) of the Davis-Bacon Act), 
daily and weekly number of hours worked, deductions made and actual wages paid. Whenever 
the Secretary of Labor has found under 29 CFR 5.5(a)(1)(iv) that the wages of any laborer or 
mechanic include the amount of any costs reasonably anticipated in providing benefits under a 
plan or program described in section 1(b)(2)(B) of the Davis-Bacon Act, the contractor shall 
maintain records which show that the commitment to provide such benefits is enforceable, that 
the plan or program is financially responsible, and that the plan or program has been 
communicated in writing to the laborers or mechanics affected, and records which show the 
costs anticipated or the actual cost incurred in providing such benefits. Contractors employing 
apprentices or trainees under approved programs shall maintain written evidence of the 
registration of apprenticeship programs and certification of trainee programs, the registration of 
the apprentices and trainees, and the ratios and wage rates prescribed in the applicable 
programs. 

(ii)(A) The contractor shall submit weekly for each week in which any contract work is performed 
a copy of all payrolls to the Owner, that is, the entity that receives the sub-grant or loan from the 
State capitalization grant recipient.  Such documentation shall be available on request of the 
State recipient or EPA.  As to each payroll copy received, the Owner shall provide written 
confirmation in a form satisfactory to the State indicating whether or not the project is in 
compliance with the requirements of 29 CFR 5.5(a)(1) based on the most recent payroll copies 
for the specified week.  The payrolls submitted shall set out accurately and completely all of the 
information required to be maintained under 29 CFR 5.5(a)(3)(i), except that full social security 
numbers and home addresses shall not be included on weekly payrolls. Instead the payrolls 
shall only need to include an individually identifying number for each employee ( e.g. , the last 
four digits of the employee's social security number). The required weekly payroll information 
may be submitted in any form desired. Optional Form WH–347 is available for this purpose from 
the Wage and Hour Division Web site at http://www.dol.gov/esa/whd/forms/wh347instr.htm or its 
successor site. The prime contractor is responsible for the submission of copies of payrolls by 
all subcontractors. Contractors and subcontractors shall maintain the full social security number 
and current address of each covered worker, and shall provide them upon request to the owner 
for transmission to the State or EPA if requested by EPA, the State, the contractor, or the Wage 
and Hour Division of the Department of Labor for purposes of an investigation or audit of 



compliance with prevailing wage requirements. It is not a violation of this section for a prime 
contractor to require a subcontractor to provide addresses and social security numbers to the 
prime contractor for its own records, without weekly submission to the Owner. 

(B) Each payroll submitted shall be accompanied by a “Statement of Compliance,” signed by the 
contractor or subcontractor or his or her agent who pays or supervises the payment of the 
persons employed under the contract and shall certify the following: 

( 1 ) That the payroll for the payroll period contains the information required to be provided 
under §5.5 (a)(3)(ii) of Regulations, 29 CFR part 5, the appropriate information is being 
maintained under §5.5 (a)(3)(i) of Regulations, 29 CFR part 5, and that such information is 
correct and complete; 

( 2 ) That each laborer or mechanic (including each helper, apprentice, and trainee) employed 
on the contract during the payroll period has been paid the full weekly wages earned, without 
rebate, either directly or indirectly, and that no deductions have been made either directly or 
indirectly from the full wages earned, other than permissible deductions as set forth in 
Regulations, 29 CFR part 3; 

( 3 ) That each laborer or mechanic has been paid not less than the applicable wage rates and 
fringe benefits or cash equivalents for the classification of work performed, as specified in the 
applicable wage determination incorporated into the contract. 

(C) The weekly submission of a properly executed certification set forth on the reverse side of 
Optional Form WH–347 shall satisfy the requirement for submission of the “Statement of 
Compliance” required by paragraph (a)(3)(ii)(B) of this section. 

(D) The falsification of any of the above certifications may subject the contractor or 
subcontractor to civil or criminal prosecution under section 1001 of title 18 and section 231 of 
title 31 of the United States Code. 

(iii) The contractor or subcontractor shall make the records required under paragraph (a)(3)(i) of 
this section available for inspection, copying, or transcription by authorized representatives of 
the State, EPA or the Department of Labor, and shall permit such representatives to interview 
employees during working hours on the job. If the contractor or subcontractor fails to submit the 
required records or to make them available, the Federal agency or State may, after written 
notice to the contractor, sponsor, applicant, or owner, take such action as may be necessary to 
cause the suspension of any further payment, advance, or guarantee of funds. Furthermore, 
failure to submit the required records upon request or to make such records available may be 
grounds for debarment action pursuant to 29 CFR 5.12. 

(4) Apprentices and Trainees  

(i) Apprentices. Apprentices will be permitted to work at less than the predetermined rate for the 
work they performed when they are employed pursuant to and individually registered in a bona 
fide apprenticeship program registered with the U.S. Department of Labor, Employment and 
Training Administration, Office of Apprenticeship Training, Employer and Labor Services, or with 
a State Apprenticeship Agency recognized by the Office, or if a person is employed in his or her 
first 90 days of probationary employment as an apprentice in such an apprenticeship program, 
who is not individually registered in the program, but who has been certified by the Office of 



Apprenticeship Training, Employer and Labor Services or a State Apprenticeship Agency 
(where appropriate) to be eligible for probationary employment as an apprentice. The allowable 
ratio of apprentices to journeymen on the job site in any craft classification shall not be greater 
than the ratio permitted to the contractor as to the entire work force under the registered 
program. Any worker listed on a payroll at an apprentice wage rate, who is not registered or 
otherwise employed as stated above, shall be paid not less than the applicable wage rate on the 
wage determination for the classification of work actually performed. In addition, any apprentice 
performing work on the job site in excess of the ratio permitted under the registered program 
shall be paid not less than the applicable wage rate on the wage determination for the work 
actually performed. Where a contractor is performing construction on a project in a locality other 
than that in which its program is registered, the ratios and wage rates (expressed in 
percentages of the journeyman's hourly rate) specified in the contractor's or subcontractor's 
registered program shall be observed. Every apprentice must be paid at not less than the rate 
specified in the registered program for the apprentice's level of progress, expressed as a 
percentage of the journeymen hourly rate specified in the applicable wage determination. 
Apprentices shall be paid fringe benefits in accordance with the provisions of the apprenticeship 
program. If the apprenticeship program does not specify fringe benefits, apprentices must be 
paid the full amount of fringe benefits listed on the wage determination for the applicable 
classification. If the Administrator determines that a different practice prevails for the applicable 
apprentice classification, fringes shall be paid in accordance with that determination. In the 
event the Office of Apprenticeship Training, Employer and Labor Services, or a State 
Apprenticeship Agency recognized by the Office, withdraws approval of an apprenticeship 
program, the contractor will no longer be permitted to utilize apprentices at less than the 
applicable predetermined rate for the work performed until an acceptable program is approved. 

(ii) Trainees. Except as provided in 29 CFR 5.16, trainees will not be permitted to work at less 
than the predetermined rate for the work performed unless they are employed pursuant to and 
individually registered in a program which has received prior approval, evidenced by formal 
certification by the U.S. Department of Labor, Employment and Training Administration. The 
ratio of trainees to journeymen on the job site shall not be greater than permitted under the plan 
approved by the Employment and Training Administration. Every trainee must be paid at not 
less than the rate specified in the approved program for the trainee's level of progress, 
expressed as a percentage of the journeyman hourly rate specified in the applicable wage 
determination. Trainees shall be paid fringe benefits in accordance with the provisions of the 
trainee program. If the trainee program does not mention fringe benefits, trainees shall be paid 
the full amount of fringe benefits listed on the wage determination unless the Administrator of 
the Wage and Hour Division determines that there is an apprenticeship program associated with 
the corresponding journeyman wage rate on the wage determination which provides for less 
than full fringe benefits for apprentices. Any employee listed on the payroll at a trainee rate who 
is not registered and participating in a training plan approved by the Employment and Training 
Administration shall be paid not less than the applicable wage rate on the wage determination 
for the classification of work actually performed. In addition, any trainee performing work on the 
job site in excess of the ratio permitted under the registered program shall be paid not less than 
the applicable wage rate on the wage determination for the work actually performed. In the 
event the Employment and Training Administration withdraws approval of a training program, 
the contractor will no longer be permitted to utilize trainees at less than the applicable 
predetermined rate for the work performed until an acceptable program is approved. 

(iii) Equal employment opportunity. The utilization of apprentices, trainees and journeymen 
under this part shall be in conformity with the equal employment opportunity requirements of 
Executive Order 11246, as amended, and 29 CFR part 30. 



(5) Compliance with Copeland Act Requirements 

The contractor shall comply with the requirements of 29 CFR part 3, which are incorporated by 
reference in this contract. 

(6) Subcontracts 

 The contractor or subcontractor shall insert in any subcontracts the clauses contained in 29 
CFR 5.5(a)(1) through (10) and such other clauses as the (write in the name of the Federal 
agency) may by appropriate instructions require, and also a clause requiring the subcontractors 
to include these clauses in any lower tier subcontracts. The prime contractor shall be 
responsible for the compliance by any subcontractor or lower tier subcontractor with all the 
contract clauses in 29 CFR 5.5. 

(7) Contract Termination: Debarment 

A breach of the contract clauses in 29 CFR 5.5 may be grounds for termination of the contract, 
and for debarment as a contractor and a subcontractor as provided in 29 CFR 5.12. 

(8) Compliance with Davis-Bacon and Related Act Requirements 

All rulings and interpretations of the Davis-Bacon and Related Acts contained in 29 CFR parts 1, 
3, and 5 are herein incorporated by reference in this contract. 

(9) Disputes Concerning Labor Standards 

 Disputes arising out of the labor standards provisions of this contract shall not be subject to the 
general disputes clause of this contract. Such disputes shall be resolved in accordance with the 
procedures of the Department of Labor set forth in 29 CFR parts 5, 6, and 7. Disputes within the 
meaning of this clause include disputes between the contractor (or any of its subcontractors) 
and the Owner, the State, EPA, the U.S. Department of Labor, or the employees or their 
representatives. 

(10) Certification of Eligibility 

 (i) By entering into this contract, the contractor certifies that neither it (nor he or she) nor any 
person or firm who has an interest in the contractor's firm is a person or firm ineligible to be 
awarded Government contracts by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 
5.12(a)(1). 

(ii) No part of this contract shall be subcontracted to any person or firm ineligible for award of a 
Government contract by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1). 

(iii) The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 U.S.C. 
1001. 

 

 



(b)  CONTRACT WORK HOURS AND SAFETY STANDARDS ACT 

For any contract in an amount in excess of $100,000 and subject to the overtime provisions of 
the Contract Work Hours and Safety Standards Act, the following clauses set forth in 
paragraphs (b) (1), (2), (3) and (4) of this section shall be inserted in full.  These clauses shall 
be inserted in addition to the clauses required in Section (a), above or 29 CFR 4.6.  As used in 
this paragraph, the terms laborers and mechanics include watchmen and guards. 

(1) Overtime Requirements 

 No contractor or subcontractor contracting for any part of the contract work which may require 
or involve the employment of laborers or mechanics shall require or permit any such laborer or 
mechanic in any workweek in which he or she is employed on such work to work in excess of 
forty hours in such workweek unless such laborer or mechanic receives compensation at a rate 
not less than one and one-half times the basic rate of pay for all hours worked in excess of forty 
hours in such workweek. 

(2) Violation; Liability for Unpaid Wages; Liquidated Damages 

 In the event of any violation of the clause set forth in paragraph (b)(1) of this section the 
contractor and any subcontractor responsible therefor shall be liable for the unpaid wages. In 
addition, such contractor and subcontractor shall be liable to the United States (in the case of 
work done under contract for the District of Columbia or a territory, to such District or to such 
territory), for liquidated damages. Such liquidated damages shall be computed with respect to 
each individual laborer or mechanic, including watchmen and guards, employed in violation of 
the clause set forth in paragraph (b)(1) of this section, in the sum of $10 for each calendar day 
on which such individual was required or permitted to work in excess of the standard workweek 
of forty hours without payment of the overtime wages required by the clause set forth in 
paragraph (b)(1) of this section. 

(3) Withholding for Unpaid Wages and Liquidated Damages 

The Owner, upon written request of the EPA Award Official or an authorized representative of 
the Department of Labor shall withhold or cause to be withheld, from any moneys payable on 
account of work performed by the contractor or subcontractor under any such contract or any 
other Federal contract with the same prime contractor, or any other federally-assisted contract 
subject to the Contract Work Hours and Safety Standards Act, which is held by the same prime 
contractor, such sums as may be determined to be necessary to satisfy any liabilities of such 
contractor or subcontractor for unpaid wages and liquidated damages as provided in the clause 
set forth in paragraph (b)(2) of this section. 

(4) Subcontracts 

The contractor or subcontractor shall insert in any subcontracts the clauses set forth in 
paragraph (b)(1) through (4) of this section and also a clause requiring the subcontractors to 
include these clauses in any lower tier subcontracts. The prime contractor shall be responsible 
for compliance by any subcontractor or lower tier subcontractor with the clauses set forth in 
paragraphs (b)(1) through (4) of this section. 

 



(c)  MAINTENANCE OF RECORDS 

 In addition to the clauses contained in Section (a), above, in any contract subject only to the 
Contract Work Hours and Safety Standards Act and not to any of the other statutes cited in §5.1 
the contractor or subcontractor shall maintain payrolls and basic payroll records during the 
course of the work and shall preserve them for a period of three years from the completion of 
the contract for all laborers and mechanics, including guards and watchmen, working on the 
contract. Such records shall contain the name and address of each such employee, social 
security number, correct classifications, hourly rates of wages paid, daily and weekly number of 
hours worked, deductions made, and actual wages paid.  The records to be maintained under 
this paragraph shall be made available by the contractor or subcontractor for inspection, 
copying, or transcription by authorized representatives of the Owner, the State, EPA and the 
Department of Labor, and the contractor or subcontractor will permit such representatives to 
interview employees during working hours on the job. 

(d)  COMPLIANCE VERIFICATION    
  
(1)  The Owner shall periodically interview a sufficient number of employees entitled to DB 
prevailing wages (covered employees) to verify that contractors or subcontractors are paying 
the appropriate wage rates.  As provided in 29 CFR 5.6(a)(6), all interviews must be conducted 
in confidence. The Owner must use Standard Form 1445 (SF 1445) or equivalent 
documentation to memorialize the interviews.  Copies of the SF 1445 are available from EPA on 
request.    
  
(2) The Owner shall establish and follow an interview schedule based on its assessment of the 
risks of noncompliance with DB posed by contractors or subcontractors and the duration of the 
contract or subcontract. At a minimum, the Owner should conduct interviews with a 
representative group of covered employees within two weeks of each contractor or 
subcontractor’s submission of its initial weekly payroll data and two weeks prior to the estimated 
completion date for the contract or subcontract.  Owners must conduct more frequent interviews 
if the initial interviews or other information indicates that there is a risk that the contractor or 
subcontractor is not complying with DB .  Owners shall immediately conduct necessary 
interviews in response to an alleged violation of the prevailing wage requirements.  All 
interviews shall be conducted in confidence.     
  
(3)  The Owner shall periodically conduct spot checks of a representative sample of weekly 
payroll data to verify that contractors or subcontractors are paying the appropriate wage rates. 
The Owner shall establish and follow a spot check schedule based on its assessment of the 
risks of noncompliance with DB posed by contractors or subcontractors and the duration of the 
contract or subcontract.  At a minimum, if practicable, the Owner should spot check payroll data 
within two weeks of each contractor or subcontractor’s submission of its initial payroll data and 
two weeks prior to the completion date the contract or subcontract . Owners must conduct more 
frequent spot checks if the initial spot check or other information indicates that there is a risk 
that the contractor or subcontractor is not complying with DB. In addition, during the 
examinations the Owner shall verify evidence of fringe benefit plans and payments thereunder 
by contractors and subcontractors who claim credit for fringe benefit contributions.   
  
(4)   The Owner shall periodically review contractors and subcontractors use of apprentices and 
trainees to verify registration and certification with respect to apprenticeship and training 
programs approved by either the U.S Department of Labor or a state, as appropriate, and that 
contractors and subcontractors are not using disproportionate numbers of, laborers, trainees 



and apprentices.  These reviews shall be conducted in accordance with the schedules for spot 
checks and interviews described in Item 5(b) and (c) above.  
  
(5)   Owners must immediately report potential violations of the DB prevailing wage 
requirements to the EPA DB contact listed above and to the appropriate DOL Wage and Hour 
District Office listed at http://www.dol.gov/esa/contacts/whd/america2.htm.    

  
 

http://www.dol.gov/esa/contacts/whd/america2.htm
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FIRST AMENDMENT TO BLANKET CONTRACT FOR ENGINEERING DESIGN, 

CONSULTING, AND CONSTRUCTION PROJECT MANAGEMENT FOR PUBLIC 

WORKS PROJECTS 

 
On April 5, 2022, the City of Providence and CONTRACTOR, INC. 

(“CONTRACTOR”) entered into a Blanket Contract, attached hereto. Understanding that the 

City wishes to apply federal funds through the American Rescue Plan Act to this Blanket 

Contract, and understanding that certain conditions attach by virtue of federal law to those funds, 

the City and CONTRACTOR now hereby agree to amend the Agreement to add the following 

terms and conditions: 

 

I. Equal Employment Opportunity. If this is a construction contract exceeding 

$10,000, CONTRACTOR and any subcontractors shall comply with Executive Order 

11246, “Equal Employment Opportunity,” as amended by Executive Order 11375, 

“Amending Executive Order 11246 Relating to Equal Employment Opportunity,” and 

as supplemented by regulations at 41 CFR Part 60, “Office of Federal Contract 

Compliance Programs, Equal Employment Opportunity, Department of Labor.” 

Further, the clause provided under 41 CFR § 60-1.4(b) shall be considered part of this 

contract. 

 

II. Davis-Bacon & Copeland “Anti-Kickback” Acts. If this is a construction contract 

exceeding $2,000, CONTRACTOR and any subcontractors shall comply with 40 

USC §§ 3141- 3144 and 3146-3148 and 29 CFR Part 5, requiring that contractors 

pay wages to laborers and mechanics at a rate not less than the prevailing wages 

specified by the 

U.S. Secretary of Labor and not less than once a week. CONTRACTOR and their 

subcontractors must also comply with 40 USC § 276c, 18 USC § 874, and 29 CFR 

Part 3, requiring that deductions from workers’ pay be permissible and that 

contractors and subcontractors maintain and submit weekly payroll statements. The 

City shall report all suspected or reported violations to the U.S. Department of 

Treasury. 

 

III. Contract Work Hours and Safety Standards Act. If this contract exceeds 

$100,000 and involves the employment of mechanics or laborers, CONTRACTOR 

and any subcontractor shall comply with 40 U.S.C. §§ 3702 and 3704, as 

supplemented by 

U.S. Department of Labor regulations (29 CFR Part 5) requiring that laborers and 

mechanics receive overtime compensation (time and one-half pay) for hours they 

have worked in excess of 40 hours in one week and cannot be required to work in 

unsanitary, hazardous, or dangerous working conditions; provided, however, that 

these requirements do not apply to the purchase of supplies or materials ordinarily 

available on the open market or contracts for transportation. Violations under this Act 

carry a liquidated damages penalty of $10 per day per violation, which may be 
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withheld by the City of Providence from the money payable to the CONTRACTOR. 

 

IV. Rights to Inventions Made Under a Contract or Agreement. If this is a contract 

for the performance of experimental, developmental, or research work, 

CONTRACTOR shall comply with 37 CFR Part 401, “Rights to Inventions Made 

by Nonprofit Organizations and Small Business Firms Under Government Grants, 

Contracts and Cooperative Agreements.” 

 

V. Clean Air Act and the Federal Water Pollution Control Act. If this contract 

exceeds $150,000, CONTRACTOR shall comply with all applicable standards, orders 

or regulations issued pursuant to the Clean Air Act, as amended, 42 U.S.C. § 7401 et 

seq., and the Federal Water Pollution Control Act, as amended, 33 U.S.C. 1251 et 

seq. CONTRACTOR agrees to report each violation to the City and understands and 

agrees that the City will, in turn, report each violation to the Federal Emergency 

Management Agency and the Regional Office of the U.S. Environmental Protection 

Agency (EPA). 

 

VI. Debarment and Suspension. In accordance with Executive Orders 12549 and 12689, 

CONTRACTOR shall not enter into any agreement, written or oral, with any 

subcontractor without the prior determination by the City of Providence of the 

subcontractor’s eligibility. A contractor or subcontractor is not eligible to receive 

funds if the contractor is listed on the Federal Consolidated List of Debarred, 

Suspended, and Ineligible Contractors. 

 

VII. Byrd Anti-Lobbying Amendment. If this contract exceeds $100,000, 

CONTRACTOR must file the certification required under 31 U.S.C. § 1352 certifying 

that it will not and has not used Federal appropriated funds to pay any person or 

organization for influencing or attempting to influence an officer or employee of any 

agency, a member of Congress, officer or employee of Congress, or an employee of a 

member of Congress in connection with obtaining any Federal contract, grant, or any 

other award covered by 31 U.S.C. § 1352. Contractor shall also disclose any lobbying 

with non-Federal funds that takes place in connection with obtaining any Federal 

award. 

 

VIII. Procurement of Recovered Materials. CONTRACTOR must comply with section 

6002 of the Solid Waste Disposal Act, as amended by the Resource Conservation and 

Recovery Act, to the extent applicable and in accordance with 2 CFR § 200.323. 

 

IX. Prohibition on Certain Telecommunications and Video Surveillance Services or 

Equipment. CONTRACTOR is prohibited from obligating or expending grant 

funds to contract, re-contract, procure, or obtain equipment, services, or systems that 

use covered telecommunications equipment or services as a substantial or essential 

component of any system, or as critical technology as part of any system. As 
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described in Public Law 115-232, section 889, covered telecommunications 

equipment is telecommunications equipment produced by Huawei Technologies 

Company or ZTE Corporation (or any subsidiary or affiliate of such entities). 

X. Domestic Preferences for Procurements. CONTRACTOR should, to the

greatest extent practicable, provide a preference for the purchase, acquisition, or

use of goods, products, or materials produced in the United States, as defined by

2 CFR § 200.322(b) (including but not limited to iron, aluminum, steel, cement,

and other manufactured products). The requirements of this section must be

included in all subcontracts and purchase orders for work or products under this

contract.

IN WITNESS HEREOF, the City and CONTRACTOR have caused this First 

Amendment to be executed as of the latest date below. 

CITY OF PROVIDENCE DPW 

By: 

CONTRACTOR, INC. 

By: 

Its: Its: 

Date: Date: 

CITY OF PROVIDENCE RECOVERY 

OFFICE 

By: 

Its: 

Date: 

Approved as to form and correctness: 



ATTACH SIGNED AGREEMENT 
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Revised CA Appendix H

Site Number Phase
Year 

Constructed
Location Description Latitude Longitude Type

Permeable 

Paver Forebay

Granite Curb 

Weir
Features Site Number P Load (lb/yr)

Impervious Area 

(ac)

Storage Volume 

(ft^3)

Volume to Inches 

of Runoff

% P Load 

Reduction

Calculated P 

Reduction (lbs/yr)

Required P Reduction 

(lbs/yr)

Reduction of Total P 

Load  (%)

BMP 6 Historic 2012 Pavement Removal Near Playground 41.78308 -71.41608
Pavement Removal - Rain 

Garden
NO NO Recreational Path BMP 6 0.529 1.61 48 0.275 0.030

BMP 3B Historic 2012 Carousel Parking Lot 41.78329 -71.4142 Bioretetion - Rain Garden NO NO Stone Channel BMP 3B 0.271 0.54 30 0.190 0.010

BMP 28 Historic 2012 Edgewood Ave 41.77887 -71.40776  Sand Filter NO NO
Timber check dam, 2 sediment forebays, 3 

paved drainage flumes, outflow control 
BMP 28 13.228 11.18 65 4.630 1.080

BMP 24 Historic 2012 Between Deep Spring/Cunliff 41.77779 -71.4145 Dry Swale - Wet Swale NO NO
Stone Aprons, boulder weirs, stone check 

dams, sediment forebay, paved drainage 
BMP 24 0.428 1.04 30 0.300 0.020

BMP 17/18 Historic 2012 Polo Lake Overlook 41.78701 -71.41468 Wet Swale NO NO
Stone lined channel, stone check dam, weir 

structures
BMP 17/18 0.368 1.00 30 0.258 0.010

BMP 12 Historic 2012 Lover's Retreat - Casino Covered Bridge 41.78449 -71.41647 Terraced Bioretention NO
3 Biocells, Grass Swale, 2 Outflow Control 

Structures, 3 Boulder walls and spillways
BMP 12 1.543 1.70 30 1.080 0.060

BMP 34 I 2020 Cladrastis Ave and Floral Ave Intersection 41.78422 -71.40686 Japanese Garden YES YES
Doghouse, Small Boulder Weir, Grasspave 

Forebay, Large/Small Boulder Weir to 
BMP 34 4.321 2.32 3651 0.43 89 3.846 1.296 0.420

BMP 30B I 2020 3 ball Artistic BMPm - S of FC Green Memorial BLVD 41.78622 -71.40852 Infiltration Basin NO NO
Grass Pave Sediment Forebay, HDPE Pipe to 

Forebay, HDPE Pipe to Infilatration Basin
BMP 30B 15.124 18.73 8685 0.13 53 8.016 7.259 0.870

BMP 30A I 2020 NE inlet of Pleasure Lake 41.78632 -71.40718 Infiltration Basin YES YES
Grasspave Sediment Forebaby, HDPE Pipe to 

Forebay, HDPE Pipe to Infiltration Basin
BMP 30A 4.255 5.35 6585 0.34 83 3.532 1.276 0.380

BMP 2 I 2020 N side of Cladrastis Ave across from carousel. 41.78351 -71.41377 Infiltration Basin YES YES Grass swale to Infiltration Basin BMP 2 0.197 0.13 179 0.38 87 0.171 0.000 0.020

BMP 1F I 2020 Opposite of Boathouse, south side of Cladrastis Ave 41.78407 -71.4118 Infiltration Basin YES (2) YES (2) Outlet Control Structure BMP 1F 0.026 0.22 237 0.3 80 0.021 0.008 0.002

BMP 1E I 2020 North Side of Maple Ave, East of carousel 41.78297 -71.41306 Infiltration Basin YES YES Doughouse, Outflow Control Structure BMP 1E 0.346 0.21 480 0.63 96 0.332 0.104 0.040

BMP 1C I 2020 N side of Cladrastis Ave,  Between BMP 2 and boathouse 41.78372 -71.41316 Infiltration Basin YES YES Outlet Control Stucture BMP 1C 0.291 0.15 202 0.37 86 0.250 0.087 0.030

BMP 1B I 2020 Pine Hill and Maple Avenue Intersection 41.78343 -71.41228 Infiltration Basin YES YES Outlet Control Structure BMP 1B 0.062 0.16 206 0.35 85 0.053 0.019 0.010

BMP 9E II 2020 Entrance to Casino 41.78415 -71.41775 Bio-retention Rain Garden NO YES Impervious Sediment Forebay BMP 34 0.11 0.23 192 0.23 38 0.042 0.033 0.000

BMP 9C/9D II 2020 Bike Lane Montgomery/Cladrastis/FC Greene Roundabout 41.78553 -71.40583 Pavement Removal NO NO N/A BMP 9C/9D 0.04 0.03 0 0 100 0.040 0.004

BMP 9A II 2020 Just below Casino Near Roosevelt lake 41.78312 -71.41756 Buffer  Plantings NO NO N/A BMP 9A N/A N/A N/A N/A N/A N/A N/A N/A

BMP 8 II 2020 Near Inflow on Roosevelt Lake 41.78299 -71.4186 Buffer  Plantings NO NO N/A BMP 8 N/A N/A N/A N/A N/A N/A N/A N/A

BMP 3C II 2020 Pine Hill   41.78162 -71.41491 Pavement Removal NO NO N/A BMP 3C 0.198 0.07 0 0 100 0.099 0.060 0.010

BMP 37C II 2020 Verndale Ave - behind museum 41.7869 -71.41204 Bioretention - Rain Garden YES NO
Boulder weir, Turfgrid Sediment Forebay, HDPE 

Pipe to Rain Garden, 
BMP 37C 1.151 1.35 2076 0.42 56 0.645 0.345 0.070

BMP 37B II 2020 Verndale Ave/FC Greene intersection 41.78653 -71.41149  Infiltration Basin YES NO
Doghouse, HDPE Miter Pipe to Forebay, Gabion 

Weir, Outflow Control Structure
BMP 37B 0.624 1.11 1970 0.49 92 0.574 0.187 0.060

BMP 37A II 2020 Near Museum 41.78634 -71.41374 Bioswale NO YES
Impervious Sediment Forebay , bioretention 

soil limits
BMP 37A 0.061 0.04 61 0.42 55 0.033 0.009 0.000

BMP 29 II 2020 Cemetary 41.78377 -71.40436 Infiltration Basin YES NO
HDPE Miter Pipe to Sediment Forebay, Gabion 

Weir, Emergency Spillway
BMP 29 12.655 2.58 4568 0.49 92 11.643 3.796 1.260

BMP 26A II 2020 Edgewood Blvd/FC Green Triangle 41.77697 -71.40997 Pavement Removal NO NO N/A BMP 26A 0.348 0.12 0 0 100 0.182 0.167 0.020

BMP 25 II 2020 Temple of Music 41.77984 -71.41339 Buffer Plantings NO NO N/A BMP 25 N/A N/A N/A N/A N/A N/A N/A N/A

BMP 22 II 2020 Near Willow Lake Arched Footbridge 41.78472 -71.41411 Buffer Plantings NO NO Repair gullies cover with Bio-net blanket BMP 22 N/A N/A N/A N/A N/A N/A N/A N/A

BMP 21 II 2020 Near Willow/Polo Lake bridge 41.78621 -71.41435 Buffer Plantings NO NO Erosion control blanket BMP 21 N/A N/A N/A N/A N/A N/A N/A N/A

BMP 19C II 2020 Near Miller Ave - FC Green Memorial Roundabout 41.78856 -71.41294  Sand Filter YES YES Outflow Control Structure BMP 19C 0.73 0.48 2458 1.41 83 0.606 0.618 0.070

BMP 19A II 2020 Entrance to Zoo 41.78858 -71.41397  Infiltration Basin YES NO Living Wall, Grass swale to Forebay, Gabion BMP 19A 0.228 0.15 181 0.33 80 0.182 0.355 0.020

BMP 16 II 2020 Opposite side of Service Road 41.78613 -71.4155 Buffer Plantings NO NO N/A BMP 16 N/A N/A N/A N/A N/A N/A N/A N/A

BMP 15 II 2020 Near Roundabout at Polo Lake 41.78595 -71.41563  Infiltration Basin YES NO
Gabion Weir, HDPE Pipe to Forebay, Gabion 

Weir, Outflow Control Structure, Doghouse
BMP 15 0.631 1.29 2217 0.47 91 0.574 0.189 0.060

BMP 14 II 2020 Near outflow of Roosevelt Lake 41.78502 -71.41577  Infiltration Basin, YES YES Outflow Control Structure BMP 14 0.395 0.26 427 0.45 90 0.356 0.067 0.040

BMP 11 II 2020 Below Casino 41.7839 -71.41652 Buffer Plantings NO NO N/A BMP 11 N/A N/A N/A N/A N/A N/A N/A N/A

BMP 7A/7B RIDOT 2020 Near Roosevelt Lake inflow 41.78274 -71.41858 Bioretention   Bioretention BMP 7A/7B

BMP II 2020 Japanese Garden 41.78379 -71.4153 Pump recirculation BMP

BMP Bear Ground II 2022 Bear Ground Playground
41.782794 -71.41559

Bioswale
Rip-Rap Outlet Control, Drainage Bioswale with 

Bioretention Garden
Bear Ground

58.16 52.04 34,375.00            7.640 37.930 15.879
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