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Date Submitted to EPA: 12/21/2018  
EPA Approved: TBD
Date Amended: N/A 
Amendment Notes: N/A

Narragansett Bay Watershed SCP
Maidford River 2A (RI0007035R-2A)

Middletown, Rhode Island

Key Findings

This SCP Report is for Maidford River 2A (RI0007035R-2A) located within the Narragansett Bay
Watershed (Figure 1-A).

Table 1-A: Subwatershed Summary
Impairment(s) Evaluation

Methodology
RIDOT Reduction

Target %
(Acres)

Existing
Treatment

Potential
Treatment

Runoff
Reduction

Remaining
RIDOT

Reduction
Target

NonRIDOT
Treatment

Credit

Fecal coliform,
Lead,

Benthic
Macroinvertebrate
Bioassessments,
Turbidity,
Total Phosphorus

IC Method 9% (0.4 ac) 0.0 ac 2.0 ac 5.7 ac-ft 0.0 ac 5%

Site Description

Subwatershed Description

· The subwatershed is located in Middletown and Portsmouth, RI.
· The subwatershed is 1,473 acres and 11% impervious (167 acres).
· The general land uses within the subwatershed are mostly agricultural, residential, deciduous

forest, and wetlands.

RIDOT Discharging Area

· RIDOT maintained property is 6.9 total acres and 4.5 impervious acres.
· No “Other RIDOT roadways” exist in this subwatershed.
· The subwatershed area decreased from approximately 1,572 acres to 1,473 acres (-4.5

percent) due to changes identified during desktop review and site visits.
· There are no High Priority outfalls (Appendix 6).
· There are no Priority outfalls (Paragraph 20.b).
· There are no RIDOT MS4 discharge points for which RIDOT must provide a schedule for

initiating IDDE inspections (Appendix 8).
· There are no MS4 outfalls for which RIDOT shall identify upgradient interconnections

(Appendix 9).
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· There are no TMDL Priority outfalls.
· There are no incoming MS4 interconnections and 1 private incoming interconnection.
· There is 1 outgoing interconnection.

Non-Discharge Areas

· RIDOT did not identify any non-discharge areas.

Sewered/Combined Sewer Areas

· A portion of the subwatershed has been identified as a sewered area.
· There are no areas that discharge to a combined sewer system.

Reduction Target Development

· RIDOT’s IC reduction target is 0.4 acres.
· Fecal Coliform is covered by TMDL: Rhode Island Statewide TMDL for Bacteria Impaired

Waters – September 2011. The TMDL states that RIDOT should continue to implement its
Stormwater Management Plan.

· TMDLs for Turbidity and Total Phosphorus are planned for 2019, while TMDLs for Benthic
Macroinvertebrate Bioassessments and Lead are planned for 2026.

Existing Stormwater Controls

· No STUs currently exist within the subwatershed.

Potential Enhanced Non-Structural Stormwater Controls

· RIDOT has identified that control measures are needed to reduce its effective IC to achieve
the RIDOT IC reduction target.

· RIDOT will perform enhanced street sweeping within the Consent Decree designated Area of
Interest (AOI).

Potential Structural Stormwater Controls

· RIDOT has identified that structural are needed to reduce its effective IC to achieve the RIDOT
IC reduction target.

· RIDOT identified 8 opportunities for potential STUs within the subwatershed (Table 2-A) with
a total IC reduction credit of 2.0 acres.

· This SCP includes areas that will be modified as part of a TIP projects (as of November 2018)
scheduled for the next 5 years within the subwatershed with an assumed 50% treatment level
with a total IC reduction credit of 1.5 acres.
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Table 2-A: STU Stormwater Controls Summary

STU ID Stormwater
Control Type

Catchment
Area
(ac)

Impervious
Cover
(ac)

Treatment
Depth (in)
(Depth of

Runoff Treated)

Runoff
Reduction

(ac-ft)

Equivalent
IC

Reduction
Credit

(ac)

Estimated
Cost

Cost per
Acre IC

Reduction
($/ac)

Retrofit
Priority

SCP-MRA-001 Bioretention Basin 0.8 0.3 0.9 0.12 0.14 $20,700 $147,900 1
SCP-MRA-005 Bioretention Swale 0.3 0.1 0.6 0.04 0.07 $21,900 $312,900 1
SCP-MRA-008 Bioretention Swale 1.9 0.3 0.5 0.09 0.13 $30,600 $235,400 1

Percent RIDOT Reduction Reached 85%
SCP-MRA-009 TIP 3.2 2.4 0.0 4.43 1.22 -- -- 2
SCP-MRA-010 TIP 0.4 0.3 0.0 0.51 0.14 -- -- 2
SCP-MRA-011 TIP 0.3 0.2 0.0 0.33 0.09 -- -- 2

Percent RIDOT Reduction Reached 448%
SCP-MRA-002 Bioretention Swale 0.2 0.1 0.7 0.04 0.05 $21,900 $438,000 3
SCP-MRA-003 Bioretention Swale 0.1 0.1 1.3 0.04 0.04 $21,900 $547,500 3
SCP-MRA-004 Bioretention Swale 0.1 0.1 1.4 0.04 0.04 $21,900 $547,500 3
SCP-MRA-006 Bioretention Swale 0.2 0.1 1.0 0.04 0.04 $21,900 $547,500 3
SCP-MRA-007 Bioretention Swale 0.2 0.1 1.1 0.04 0.04 $21,900 $547,500 3

Percent RIDOT Reduction Reached 500%
Total 7.7 4.0 5.7 2.0 $182,700

Site Description

Subwatershed Description

Maidford River 2A (RI0007035R-2A) is located within the Narragansett Bay Subwatershed (Figure 1-
A).  The subwatershed is located in the northern and central regions of the town of Middletown,
with Bailey Brook (RI0007035R-01) and North Easton Pond (RI0007035L-03) subwatersheds to the
west and Paradise Brook (RI0007035R-03) to the east. The headwaters of Maidford River begin with
two forks, east of State Highway 138, near Meadow Lane. These forks flow south and converge just
north of Wyatt Road. The river continues south through agricultural fields until it crosses Berkley
Avenue where the surrounding land use changes to residential. The river follows on the western
side of Berkley Ave and then Paradise Avenue until it reaches the southern end of Paradise Avenue
where the river turns east, and flows just south of Nelson Pond. Maidford River 2A ends at a culvert
underneath Hanging Rock Road (RIDOT owned) where Maidford River 2B (RI0007035R-2B) begins.
The Maidford River is a source of water for both Nelson and Gardiner Ponds and is a tributary to
the Newport Water system. The Rhode Island Department of Environmental Management (RIDEM)
water quality classification for the Maidford River 2A is Class AA.  Designated use goals associated
with the Maidford River include public drinking water supply, primary and secondary contact
recreation, fish and wildlife habitat, and fish consumption.  According to RIDEM’s Clean Water Act
(CWA) Integrated List of Waterbodies – Appendix A 2016 Index of Waterbodies and Category
Listing,1 the impairments affecting this waterbody segment are Fecal coliform, Lead, biodiversity
(Benthic Macroinvertebrate Bioassessments), Turbidity, and Total Phosphorus.

This waterbody segment has a TMDL for fecal coliform bacteria developed in September 2011
which describes potential sources of bacteria impairments and identifies measures needed to
restore water quality. These potential bacteria sources include agricultural activities, stormwater
runoff from developed areas, and illicit discharges. No TMDLs have been developed for the

1 RIDEM, March 2018, 2016 Integrated Water Quality Monitoring and Assessment List – Appendix A 2016 Index of Waterbodies and Category
Listing. Available at: http://dem.ri.gov/programs/benviron/water/quality/surfwq/pdfs/iwr16.pdf
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remaining impairments, however TMDLs for Turbidity and Total Phosphorus are planned for 2019,
while TMDLs for Benthic Macroinvertebrate Bioassessments and Lead are planned for 2026.

RIDOT maintained property in the subwatershed is 6.9 acres; 4.5 acres of which is impervious. ArcGIS
online Figure 1/2 shows the subwatershed with the impaired waterbody segments, the Rhode
Island Department of Transportation (RIDOT) maintained roadways, the RIDOT maintained property
(catchment area) that is discharging to the waterbody, and the outfalls that are discharging to the
waterbody.  According to 2011 land use data obtained from the Rhode Island Geographic
Information System (RIGIS),2 land use for the subwatershed and areas surrounding the Maidford River
is agricultural in the northern half and residential in the southern half. Land use also includes
deciduous forest and wetlands throughout the subwatershed.

RIDOT Discharging Area Description

ArcGIS online Figure 3 shows RIDOT maintained roadways and catchment areas, outfalls, catch
basins, interconnections, and RIDEM-listed impaired water bodies located within the subwatershed,
as discussed below.

Subwatershed Boundary Delineation

The RIDEM-provided subwatershed boundary was reviewed through desktop analysis and site
visits. As a result of this review, the subwatershed area decreased from approximately 1,572 acres to
1,473 acres (-4.5 percent).   A subwatershed boundary modification memo was sent to RIDEM on
December 31, 2018 and is under review.

A revised subwatershed was delineated using automated ArcSWAT tools and 1-meter LiDAR elevation
data. While the new delineation generally concurred with the HUC14 delineation, it did include minor
variations around the subwatershed perimeter resulting from the use of higher-resolution data for the
delineation. Beyond the minor variations due to topographic data, two specific modifications were
made to the Maidford River 2A subwatershed boundary:

1. On the west side of the proposed subwatershed, along East Main Road (Route 138), between
Turner Road and Oliphant Lane, RIDOT Contract 3306 plans indicate a break in longitudinal
drainage that determines the boundary between the Bailey Brook (RI0007035R-01)
subwatershed and Maidford River 2A (RI0007035R-02A) subwatershed.

2. Based on the Town of Middletown’s drainage information, in conjunction with RIDOT-
mapped drainage interconnections, drainage from the Harvey Road neighborhood connects
into Valley Road (Route 214) and Green End Avenue. The infrastructure along Green End
Avenue in this area drains west into the North Easton Pond (RI0007035L-03) subwatershed.
Infrastructure on Lighthouse View Drive drains to the Maidford River (RI0007035R-02A)
subwatershed.

Other RIDOT Roadways

Preliminary evaluation of this subwatershed determined RIDOT roads are properly identified and no
“Other RIDOT roadways” exist in this subwatershed.

2 Rhode Island Department of Environmental Management, Rhode Island Department of Administration, Statewide Planning Program, Photo
Science, Inc. www.rigis.org
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RIDOT Roadways

RIDOT maintained roadways in the subwatershed include: East Main Road (RI-138) and Hanging Rock
Road. RIDOT maintains 6.9 acres of property (impervious and pervious) within the subwatershed, all of
which are directly or indirectly discharging to Maidford River with 4.5 acres of impervious cover.  The
RIDOT direct and indirect discharging areas include the following:

Table 3-A: Direct and Indirect Discharging Areas
RIDOT Roadway Roadway Type ROW Description Adjacent Land Use Drainage System

East Main Road (RI-138) four lane roadway with
narrow maintained
grass shoulders on both
sides

right-of-way (ROW)
width ranging from
40- to 70- feet

medium density
residential and
agricultural

closed drainage
systems with direct
discharge to Maidford
River

Hanging Rock Road two lane roadway with
vegetation on both
sides

right-of-way (ROW)
width ranging from
40- to 50- feet

conservation and
open space

sheet flow to Maidford
River

Outfall Catchment Delineation

RIDOT catchment areas by discharge location within the subwatershed are summarized in
Appendix A-A. Catchments in the Maidford River 2A subwatershed were delineated based on a
desktop review of RIDOT drainage data, 1-meter resolution LiDAR data, and Google Earth and 3-
inch resolution aerial imagery. The RIDOT right-of-way (ROW) boundary was determined based on
parcel boundaries retrieved from the Town of Middletown website. Non-RIDOT catchments were
delineated only for those RIDOT catchments with a proposed STU. Non-RIDOT catchments in this
subwatershed are limited due to the presence of a stone wall along one side of most of the RIDOT
ROW and encroaching private properties. In general, runoff is conveyed to the outfall at the bottom
of the northern subwatershed via a series of roadside culverts. Catchments were confirmed by a
field visit which took place in October 2018. The field visit confirmed general questions regarding
roadway crowns and superelevation, the drainage patterns and infrastructure, the location of
utilities, and other potential constraints.

Illicit Discharge Detection and Elimination Priority Outfalls

There is 1 mapped RIDOT outfall within the Maidford River 2A subwatershed. There are no High
Priority outfalls (as defined in Appendix 6) or Priority outfalls (as defined by paragraph 20.b) located
in the subwatershed. There are also no RIDOT MS4 discharge points for which RIDOT must provide
a schedule for initiating IDDE inspections (per Appendix 8).  There are no MS4 outfalls for which
RIDOT shall identify upgradient interconnections (per Appendix 9).

TMDL Priority Outfalls

There are no TMDL priority outfalls located in the subwatershed.

Interconnections

Interconnections are shown on ArcGIS online Figure 3. RIDOT utilized available Town of Middletown
drainage data, RIDOT drainage data, and reviewed local topography and surface drainage patterns to
identify possible interconnections.
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MS4: RIDOT identified no locations where municipal separate storm sewer systems (MS4s) tie into
the RIDOT drainage system (incoming interconnections) and 1 location where RIDOT drainage ties
into a municipal drainage system adjacent to their property (outgoing interconnection). The one
outgoing interconnection is located on the eastern side of East Main Road, between Oliphant Lane
and Meadow Lane. A catch basin (structure ID 12378) flows east through a series of manholes before
turning south and reaching a Town of Middletown outfall just below Meadow lane. This drainage
pattern is assumed based on analysis of available topography, aerial imagery and drainage data from
the Town of Middletown.

Private: The desktop review, drainage system mapping, and field visits identified 1 potential private
interconnection coming from 969 East Main Road.

RIDOT reviewed its RIDOT Physical Alterations Permit Application (PAPA) database. This database
lists permits requested by adjacent properties to tie into the RIDOT storm drainage system and
includes an analysis of the applicant’s contribution to the RIDOT storm drainage system. RIDOT
identified that the one incoming interconnection at 969 East Main Road (Permit # 160712) is
permitted during this file review. RIDOT will review future PAPA permit requests for compliance
with its TAC 0071 – PAPA Guidance – Public and Private Tie-Ins to the State’s Drainage System and
its RIPDES permit and to ensure that only stormwater flows are being introduced to their system.

Non-Discharge Areas

RIDOT did not identify any non-discharge areas in the subwatershed.

Sewered/Combined Sewer Areas

A portion of the subwatershed has been identified as a sewered area. Based on mapping from RIDEM,
about half of the RIDOT ROW includes areas that are sewered by the Town of Middletown as shown
in ArcGIS online Figure 3.

There are no areas in the subwatershed that discharge to a combined sewer system.

Flow and Water Quality Monitoring Data

As part of this SCP, RIDOT reviewed the following sources for existing flow and water quality
monitoring data:

· Rhode Island Statewide TMDL for Bacteria Impaired Waters Maidford River (RI0007035R-2A)
· University of Rhode Island (URI) Watershed Watch
· Groundwater Elevation Data

Rhode Island Statewide TMDL for Bacteria Impaired Waters Maidford River Watershed Summary3

As a part of this TMDL development, samples were taken from five sampling locations (MDF-SW1,
MDF-SW2, MDF-SW3, MDF-SW4, and BL16) and analyzed for the indicator bacteria, enterococci. The
geometric mean of sample results taken from these five stations exceeded the applicable water

3  TMDL for Maidford River, RIDEM, September 2011. Available at: http://www.dem.ri.gov/programs/benviron/water/quality/swbpdf/maid2a.pdf
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quality criteria for enterococci. These samples were taken in both dry and wet-weather. This TMDL
only tested for the enterococci bacteria impairment.

URI Watershed Watch4

The URI Watershed Watch does not have any monitoring sites within the Maidford River
subwatershed.

Groundwater Elevation Data

Groundwater elevation data was obtained from the United States Department of Agricultural National
Cooperative Soil Survey and includes soil classification, standard groundwater depths, and infiltration
rates.

Reduction Target Development

According to the RIDEM’s CWA Integrated List of Waterbodies – Appendix A 2016 Index of
Waterbodies and Category Listing, the impairment(s) affecting Maidford River 2A (RI0007035R-2A)
are fecal coliform, lead, benthic macroinvertebrate bioassessments, turbidity, and total phosphorus.
RIDEM developed a TMDL for this waterbody segment for fecal coliform bacteria in September
2011 as part of the Statewide Bacteria TMDL. The TMDL describes potential sources of bacteria
impairments and identifies measures needed to restore water quality. TMDLs for Turbidity and Total
Phosphorus are planned for 2019, while TMDLs for Benthic Macroinvertebrate Bioassessments and
Lead are planned for 2026.

Impervious Cover Method

As shown in Table 4-A-2 the subwatershed’s percent IC is greater than 10%, thereby indicating that
stormwater is a likely contributor to the impairment. To meet RIDOT’s apportioned responsibility for
achieving the subwatershed IC reduction target, RIDOT’s effective IC within the subwatershed will
need to be reduced by the percentage calculated in Table 4-A-2. (Note: The TMDL Method was not
performed for this water body, and as a result, there is no Table 4-A-1: TMDL Method: Pollutant
Reduction Target Summary)

4 University of Rhode Island (URI) Watershed Watch. Available at: https://web.uri.edu/watershedwatch/uri-watershed-watch-monitoring-data/
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Table 4-A-2: Impervious Cover Method: IC Reduction Target Summary
Subwatershed Total Area: 1,473 acres

Subwatershed Total IC Area (%): 167 acres (11%)

Subwatershed Target IC (10%): 147 acres

Subwatershed IC Reduction  Target: 9%

RIDOT Contributing Total Area to Waterbody: 6.9 acres

RIDOT Contributing Total IC Area to Waterbody: 4.5 acres

RIDOT IC Reduction Target: 0.4 acres

Pollutants of Concern: Fecal coliform, Lead, Benthic
Macroinvert, Turbidity, Total
Phosphorus

Non-Stormwater Related Impairments

The Maidford River 2A (RI0007035R-2A) is not impaired by non-stormwater related impairments.

Existing Stormwater Controls

No stormwater treatment units (STUs) currently exist to treat stormwater from RIDOT’s property
directly or indirectly discharging to Maidford River 2A (RI0007035R-2A). Under existing conditions,
RIDOT’s estimated equivalent IC exceeds the RIDOT IC reduction target.

Potential Enhanced Non-Structural Stormwater Controls

RIDOT has identified that control measures are needed to reduce its effective IC within the
contributing subwatershed to achieve the required RIDOT IC reduction target. RIDOT did not identify
any potential non-structural stormwater controls beyond what is required in the Consent Decree.

Stormwater Controls Description

As part of compliance with the Consent Decree, RIDOT will be performing enhanced street sweeping
(estimated two times per year) within the Consent Decree designated Area of Interest (AOI).  These
roadways include a total of 1.1 miles containing 4.5 impervious acres within this subwatershed.

Potential Structural Stormwater Controls

RIDOT has identified that structural control measures are needed to reduce its effective IC within the
contributing subwatershed to achieve the required RIDOT IC reduction target. Appropriate locations
are potentially available for control measures, as shown in ArcGIS online Figure 4.

Specific stormwater controls have been identified that may be considered for implementation, as
described in the following section.  See sub-section Evaluation of Infeasible Stormwater Controls for
more information regarding locations where retrofit STUs are not currently feasible.



Stormwater Control Plan for Maidford River 2A (RI0007035R-2A) Page 9 of 14

Stormwater Controls Description

RIDOT identified specific locations and several general locations for potential structural STUs within
this subwatershed. ArcGIS online Figure 4 shows potential STU locations with catchment areas,
including non-RIDOT areas and Appendix C-A lists site-specific constraints.

Below are descriptions of the potential STUs including location, conceptual design, RIDOT ROW
treated, hydrologic soil group based on United States Department of Agriculture National
Cooperative Soil Survey, major constraints, and any partnership required.

SCP-MRA-001

SCP-MRA-001 is a bioretention basin located along the west side of East Main Road (Route 138)
adjacent to Mitchell Lane. The majority of the STU catchment is within the RIDOT ROW.
Stormwater will enter the STU via curb cuts and pass through a pretreatment system. Poor soils
of hydrologic soil group C prevent infiltration, so an underdrain will be installed and connected
to the nearest downstream catch basin. An overflow system will be designed to bypass flows in
excess of the design volume to reenter RIDOT’s storm drain system. Site review identified a
water line adjacent to SCP-MRA-001 and vegetation just outside of the ROW; however, these
constraints are unlikely to prevent STU implementation. The STU is located in a segment of the
RIDOT ROW subject to a TIP in 2021 and 2024 (Project ID 9005 and 1357), and may be
implemented as part of these projects.

SCP-MRA-002, SCP-MRA-003. SCP-MRA-004. SCP-MRA-005. SCP-MRA-006, SCP-MRA-007

These are linear bioretention swales located along the eastern side of East Main Road (Route
138) adjacent to the edge of the RIDOT ROW. The majority of the STU catchment is within the
RIDOT ROW. Stormwater will enter the STUs via curb cuts just upstream of the closest upstream
catch basin and pass through a pretreatment system. Poor soils of hydrologic soil group C
prevent infiltration, so an underdrain will be installed and connected to the nearest downstream
catch basin. An overflow system will be designed to bypass flows in excess of the design volume
to reenter RIDOT’s storm drain system. Site review identified power lines crossing overhead of
the sites and utility poles within the ROW, however these constraints are unlikely to prevent STU
implementation. The STU is located in a segment of the RIDOT ROW that is subject to a TIP in
2021 and 2024 (Project ID 9005 and 1357), and may be implemented as part of these projects.

SCP-MRA-008

SCP-MRA-008 is linear bioretention swale located along the western side of East Main Road
(Route 138) adjacent to the edge of the RIDOT ROW. The majority of the STU catchment is
outside the RIDOT ROW. Stormwater will enter the STU via curb cuts just upstream of the closest
upstream catch basin and pass through a pretreatment system. Poor soils of hydrologic soil
group C prevent infiltration, so an underdrain will be installed and connected to the nearest
downstream catch basin. An overflow system will be designed to bypass flows in excess of the
design volume to reenter RIDOT’s storm drain system. Site review identified no potential
obstacles to implementation at this location. The STU is located in a segment of the RIDOT ROW
that is subject to a TIP in 2021 and 2024 (Project ID 9005 and 1357), and may be implemented as
part of these projects.

TIP STUs
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The RIDOT Transportation Improvement Plan (TIP) identifies RIDOT projects that are scheduled to be
designed and constructed in the near future.

Appendix D-A lists the TIP projects (as of November 2018) scheduled for the next 5 years within the
subwatershed. Areas that will be modified as part of a TIP project where potential STU locations were
not identified are included within this SCP with an assumed 50% treatment level. Stormwater controls
will be included in TIP projects to the maximum extent practicable.

SCP-MRA-009, SCP-MRA-010

· TIP ID: 9005
· TIP Year: 2021
· TIP Category: Transportation Alternatives
· Project Name: East Main Road Shared Use Path - Hedly St to Enterprise Drive
· Municipality: Middletown, Portsmouth
· Description: Create shared-use path for ped & bike within the East Main Road (RI-138)

corridor, from Enterprise Dr to Hedly St, including signal improvements to intersections of
Union St & Sandy Point Rd at East Main Road. This project is a subset of project ID #5080.

SCP-MRA-011

· TIP ID: 5072
· TIP Year: 2021
· TIP Category: Transportation Alternatives
· Project Name: Purgatory Road Sidewalk Installation
· Municipality: Middletown
· Description: Install a sidewalk along Purgatory Road between the Atlantic Beach District and

Second Beach.

Limited ROW STUs

RIDOT did not identify any roadways as areas with limited ROW STUs.

Infeasible Stormwater Controls

Through this evaluation, RIDOT determined that certain areas of the direct and indirect discharging
area are not feasible for retrofit stormwater controls. These locations are shown in ArcGIS online
Figure 4 with specific constraints listed in Appendix C-A. In general, constraints included proximity
to environmental resources and physical constraints limiting the construction and/or function of a
potential STU.  Although some constraints are manageable via creative design and permitting,
other constraints or the combination of multiple constraints make locations prohibitive for retrofit
STUs. These locations may be feasible for STUs in the future if conditions change and will be
evaluated as transportation designs occur.

Stormwater Controls Calculations

Calculations showing effective IC reduction credit for potential stormwater controls is attached as
Appendix B-A and summarized in Table 1-A.
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Implementation

Existing and potential enhanced non-structural and structural controls are summarized in Table 5-A
below.

Table 5-A: Stormwater Controls Summary

STU ID Stormwater
Control Type

Catchment
Area
(ac)

Impervious
Cover
(ac)

Treatment
Depth (in)
(Depth of

Runoff Treated)

Runoff
Reduction

(ac-ft)

Equivalent
IC

Reduction
Credit

(ac)

Estimated
Cost

Cost per
Acre IC

Reduction
($/ac)

Retrofit
Priority

SCP-MRA-001 Bioretention Basin 0.8 0.3 0.9 0.12 0.14 $20,700 $147,900 1
SCP-MRA-005 Bioretention Swale 0.3 0.1 0.6 0.04 0.07 $21,900 $312,900 1
SCP-MRA-008 Bioretention Swale 1.9 0.3 0.5 0.09 0.13 $30,600 $235,400 1

Percent RIDOT Reduction Reached 85%
SCP-MRA-009 TIP 3.2 2.4 0.0 4.43 1.22 -- -- 2
SCP-MRA-010 TIP 0.4 0.3 0.0 0.51 0.14 -- -- 2
SCP-MRA-011 TIP 0.3 0.2 0.0 0.33 0.09 -- -- 2

Percent RIDOT Reduction Reached 448%
SCP-MRA-002 Bioretention Swale 0.2 0.1 0.7 0.04 0.05 $21,900 $438,000 3
SCP-MRA-003 Bioretention Swale 0.1 0.1 1.3 0.04 0.04 $21,900 $547,500 3
SCP-MRA-004 Bioretention Swale 0.1 0.1 1.4 0.04 0.04 $21,900 $547,500 3
SCP-MRA-006 Bioretention Swale 0.2 0.1 0.9 0.04 0.04 $21,900 $547,500 3
SCP-MRA-007 Bioretention Swale 0.2 0.1 1.1 0.04 0.04 $21,900 $547,500 3

Percent RIDOT Reduction Reached 500%
Total 7.7 4.0 5.7 2.0 $182,700

RIDOT will implement this SCP through:

1. Non-Constructed Measures
2. RIDOT New Construction and Re-Construction Projects
3. Retrofit Projects

RIDOT constructs STUs as part of either programmed or retrofit projects until the RIDOT IC
reduction target is met.

Non-Constructed Measures

RIDOT has performed various actions toward compliance with the municipal separate storm sewer
system (MS4) General Permit:

· Middletown and RIDOT are MS4 operators in the Maidford Pond subwatershed and have
prepared Phase II Stormwater Management Plans (SWMP). The entire watershed is regulated
under the Phase II program. In 2009, stormwater outfalls and catch basins throughout
Middletown were mapped as part of Phase II requirements.

· RIDOT’s SWMPP and its 2011 Compliance Update outline its goals for compliance with the
MS4 General Permit. It should be noted that RIDOT has chosen to enact the General Permit
statewide, not just for the urbanized and densely populated areas that are required by the
permit. RIDOT has finished mapping its outfalls throughout the state and is working to better
document and expand its catch basin inspection and maintenance programs along with its
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BMP maintenance program. Storm Water Pollution Prevention Plans (SWPPP) are being
utilized for RIDOT construction projects.

· RIDOT will also perform enhanced street sweeping on all RIDOT roads in the subwatershed
per the Consent Decree (as defined by paragraph 41), as these roads indirectly drain to a
Newport Water Supply Reservoir (North Easton Pond).

RIDOT New Construction and Re-Construction
New and re-construction projects whose scope and limits have been defined at the time of SCP
development are included within this SCP with an assumed 50% treatment level. In areas where
potential STUs were proposed within these limits, IC reduction credit was calculated as usual and the
assumed 50% treatment level was ignored.

Retrofits

Retrofit STUs have been identified as part of this SCP. Table 5-A includes estimated costs and
implementation priority for these controls. Cost estimates for STUs were obtained from guidance in
EPA’s memo “Methodology for developing cost estimates for Opti-Tool”, RIDOT Weighted Average
Unit Prices for calendar years 2017 and 2018, and experience from prior stormwater projects.  Costs
from EPA’s memo have not been adjusted to the current year.  Average unit costs were developed
based on a typical STU retrofit scenario and include considerations for mobilization and
demobilization, soil erosion and sediment control, contingency, engineering and design fees, and
construction administration.  Individual STU costs were then adjusted based on STU size, with larger
systems being more cost-effective than smaller systems.  Cost estimates presented in this SCP
should be considered as Order of Magnitude as defined by the American Association of Cost
Engineers and are expected to be accurate within a plus 50% or minus 30% range as they were
developed without detailed engineering data.

STU retrofit priorities were determined based on per-acre cost of IC reduction, constructability, and
necessity for achieving the RIDOT IC reduction target. STUs more difficult and/or expensive to
implement were generally given lower priority, unless they are necessary for achieving the reduction
target, in which case they were tagged as priority 1 or 2. STUs located in TIP areas were given retrofit
priorities based on the project start date, where near-term projects are higher priority and longer-
term projects are lower priority.

Table 6-A shows the implementation schedule for the major milestones for design and
construction of the retrofit STUs. Although these target implementation dates have been identified
at this time based on the STU prioritization, RIDOT may implement certain STUs on an alternate
schedule if cost efficiencies are identified. Examples of potential cost saving opportunities include:

· Constructing STUs along a highway corridor that spans multiple SCP subwatersheds at the
completion of all associated SCPs

· Modifications in planned roadway project timelines or scopes
· Identification of partnering opportunities.
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Table 6-A:  Structural Controls Target Implementation Schedule

STU Priority Level
Feasibility &
Scope Start

Recommended Target Dates by

Design Start
Construction

Advertise
Construction

Finalized

Priority Level 1 June 2019 January 2021 June 2022 June 2023

Priority Level 2 June 2021 January 2023 June 2024 June 2025

Priority Level 3 June 2023 As Needed to
Fulfill Target

As Needed to
Fulfill Target

As Needed to
Fulfill Target

Note:  Target dates are based on an assumed EPA approval within six months of SCP submittal. The
dates only apply to STU’s that are determined feasible and are needed to fulfill the required
RIDOT reduction target.

Municipal and Private Partnerships

There are no existing partnerships, therefore Appendix E-A is not included.

IDDE Activities

RIDOT has completed IDDE dry-weather screening at its outfall within this subwatershed.

During system mapping activities, dry-weather discharge was not observed at any outfalls in the
subwatershed. Between April 1 and November 30, 2019, for all RIDOT MS4 Discharge Points located
in areas where SCPs are required and where flow was not observed during dry-weather inspections
RIDOT will inspect and sample discharge points under wet weather conditions for parameters listed
in Paragraph 21c.

Public Outreach

During development of this SCP, RIDOT conveyed the Consent Decree requirements and the SCP
Plan development schedule and made a request to the Town of Middletown for available
stormwater system mapping data. RIDOT will continue coordination with the Town of Middletown
to share data, findings and plans for improvements.

STU Operations and Maintenance Plan

Existing and newly constructed STUs will be inspected, operated and maintained to ensure
functionality and longevity of the STUs. The inspection, operation and maintenance procedures for
STUs are consistent with those outlined in RIDEM’s Stormwater Design and Installation Standards
Manual, amended in March 2015,5 and include inspections and maintenance that is customized to
the functioning components of the STU.

Next Steps

In the year following submission of this SCP, RIDOT will develop feasibility studies for all Priority 1
STUs listed in Table 2-A.  These feasibility studies will further evaluate site characteristics and

5 Rhode Island Stormwater Design and Installation Standards Manual, Rhode Island Department of Environmental Management and Coastal
Resources Management Council, Amended March 2015. Accessed: http://www.dem.ri.gov/pubs/regs/regs/water/swmanual15.pdf.
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constraints, including soil infiltration rates, utility conflicts, and catchment areas to each potential STU.
In addition, a 30% design, 90% design, PS&E and required Contract Advertising Documents and as-
build plans will be developed for each of the Priority 1 STUs.
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APPENDIX A-A

Maidford River 2A (RI0007035R-2A)

RIDOT DISCHARGING AREA SUMMARY

Appendix A-A: RIDOT Discharging Area Summary

Structure ID Discharge
Location

Description Total
Area
(ac)

Impervious
Cover (ac)

Pervious
Cover (ac)

Pervious Cover Types

CB-12378 MS4 Outgoing Private
Interconnection

4.9 3.5 1.3 Grass/
Forest/Agricultural

Sheet Flow Wetland Sheet Flow 2.0 1.0 1.0 Wetland/ Beach
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APPENDIX B-A

Maidford River 2A (RI0007035R-2A)

STORMWATER CONTROLS
POLLUTANT CALCULATIONS



APPENDIX B-A
Stormwater Controls

Pollutant Calculations - RIDOT_Catchment

Segment Name: Maidford River (RI0007035R-02A), Group 1A
Date: 12/31/2018

Catchment ID WBID Discharge ID STU ID (if applicable) Treatment Status* Impervious Area (sq ft) IDDE Exemption Status* TIP Project ID TIP Year Notes Shape_Length (ft) Total Area (sq ft) P TSS N Zn
NF-MRA-009 RI0007035R-02A SF-99999 Not Feasible 37228 Not Exempt Sheet flow to Maidford River 3489.712604 73797.90368 1.24 549 7.92 1.07

PT-MRA-001 RI0007035R-02A CB-12378 SCP-MRA-001 Potential 6028 Not Exempt 9005 2021
All drains south to Interconnection OUT. TIP may introduce new
IC(shared used bike/ped path). 664.457605 11119.73698 0.2 88 1.27 0.17

PT-MRA-008 RI0007035R-02A CB-12378 SCP-MRA-008 Potential 6400 Not Exempt 9005 2021
All drains south to Interconnection OUT. TIP may introduce new
IC(shared used bike/ped path). 573.693821 7385.536988 0.2 91 1.25 0.18

PT-MRA-002 RI0007035R-02A CB-12378 SCP-MRA-002 Potential 4624 Not Exempt 9005 2021
All drains south to Interconnection OUT. TIP may introduce new
IC(shared used bike/ped path). 511.845396 6476.883214 0.15 66 0.93 0.13

PT-MRA-003 RI0007035R-02A CB-12378 SCP-MRA-003 Potential 2764 Not Exempt 9005 2021
All drains south to Interconnection OUT. TIP may introduce new
IC(shared used bike/ped path). 334.102125 4132.030631 0.09 40 0.56 0.08

PT-MRA-004 RI0007035R-02A CB-12378 SCP-MRA-004 Potential 2552 Not Exempt 9005 2021
All drains south to Interconnection OUT. TIP may introduce new
IC(shared used bike/ped path). 318.366173 4306.703565 0.08 37 0.53 0.07

PT-MRA-005 RI0007035R-02A CB-12378 SCP-MRA-005 Potential 5524 Not Exempt 9005 2021
All drains south to Interconnection OUT. TIP may introduce new
IC(shared used bike/ped path). 494.805243 7934.754058 0.18 79 1.11 0.16

PT-MRA-006 RI0007035R-02A CB-12378 SCP-MRA-006 Potential 3480 Not Exempt 9005 2021
All drains south to Interconnection OUT. TIP may introduce new
IC(shared used bike/ped path). 407.756616 5898.865945 0.11 51 0.72 0.1

PT-MRA-007 RI0007035R-02A CB-12378 SCP-MRA-007 Potential 3232 Not Exempt 9005 2021
All drains south to Interconnection OUT. TIP may introduce new
IC(shared used bike/ped path). 393.247428 5099.065986 0.1 47 0.66 0.09

TP-MRA-010 RI0007035R-02A CB-12378 SCP-MRA-009 TIP 106184 Not Exempt 9005 2021
All drains south to Interconnection OUT. TIP may introduce new
IC(shared used bike/ped path). 6497.219225 141127.6517 3.35 1518 21.18 3.01

TP-MRA-011 RI0007035R-02A CB-12378 SCP-MRA-010 TIP 12084 Not Exempt 9005 2021
All drains south to Interconnection OUT. TIP may introduce new
IC(shared used bike/ped path). 1199.433166 18050.82758 0.39 174 2.45 0.34

TP-MRA-012 RI0007035R-02A SF-99998 SCP-MRA-011 TIP 7704 Not Exempt 5072 2021
Sheet flow to Maidford River. TIP may introduce new
IC(sidewalk). 1163.24627 13349.90244 0.25 112 1.6 0.22

Catchment Pollutant Load, lb/yr



APPENDIX B-A
Stormwater Controls

Pollutant Calculations - Non-RIDOT_Catchment
Segment Name: Maidford River (RI0007035R-02A), Group 1A
Date: 12/31/2018

Catchment ID WBID Discharge ID STU ID Treatment Status* Impervious Area (sq ft) Ownership* Ownership Notes Land Use* Notes Shape_Length (ft) Total Area (sq ft) P TSS N Zn
PT-MRA-001 RI0007035R-02A CB-12378 SCP-MRA-001 Potential 5532 Private Private Property Residential <Null> 839.170818 22294.51801 0.3 66.9 2.2 0.1
PT-MRA-002 RI0007035R-02A CB-12378 SCP-MRA-008 Potential 6116 Private Large Farm Agriculture <Null> 1212.886096 73903.73983 0.9 136.7 5.6 0.1
PT-MRA-003 RI0007035R-02A CB-12378 SCP-MRA-002 Potential 0 Private Large Farm Agriculture <Null> 531.34565 4101.774328 0.0 2.8 0.2 0.0
PT-MRA-004 RI0007035R-02A CB-12378 SCP-MRA-003 Potential 0 Private Large Farm Agriculture <Null> 288.909773 1490.790625 0.0 1.0 0.1 0.0
PT-MRA-005 RI0007035R-02A CB-12378 SCP-MRA-004 Potential 0 Private Large Farm Agriculture <Null> 278.148263 2113.543756 0.0 1.4 0.1 0.0
PT-MRA-006 RI0007035R-02A CB-12378 SCP-MRA-005 Potential 580 Private Large Farm Agriculture <Null> 448.539807 4251.501341 0.1 11.1 0.4 0.0
PT-MRA-007 RI0007035R-02A CB-12378 SCP-MRA-006 Potential 32 Private Large Farm Agriculture <Null> 374.898164 1900.02495 0.0 1.7 0.1 0.0
PT-MRA-008 RI0007035R-02A CB-12378 SCP-MRA-007 Potential 0 Private Large Farm Agriculture <Null> 332.966518 2163.91306 0.0 1.5 0.1 0.0

Catchment Pollutant Load, lb/yr
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Stormwater Controls

Pollutant Calculations - Potential_STU

Segment Name: Maidford River (RI0007035R-02A), Group 1A
Date: 12/31/2018

STU ID WBID STU Category* STU Type* STU Soil Type*
STU WQ Treatment

Volume (ft3)

STU Depth
(ft)

(Depth of
STU.  This

field is
optional to

help
calculate

water quality
treatment
volume.)

STU Status* Notes Shape_Length (ft) Total Area (sq ft)

SCP-MRA-001 RI0007035R-02A Structural Bioretention Basin Silt Loam (0.27 in/hr) 875 Potential Curb cut, under drain to nearby CB 125.997373 997.296572
SCP-MRA-008 RI0007035R-02A Structural Bioretention Swale Silt Loam (0.27 in/hr) 504 Potential Curb cut, under drain to nearby CB 395.610501 1238.147329
SCP-MRA-002 RI0007035R-02A Structural Bioretention Swale Silt Loam (0.27 in/hr) 288 Potential Curb cut, under drain to nearby CB 200.221889 751.3601
SCP-MRA-003 RI0007035R-02A Structural Bioretention Swale Silt Loam (0.27 in/hr) 288 Potential Curb cut, under drain to nearby CB 246.110783 1067.724106
SCP-MRA-004 RI0007035R-02A Structural Bioretention Swale Silt Loam (0.27 in/hr) 288 Potential Curb cut, under drain to nearby CB 224.736261 1123.771669
SCP-MRA-005 RI0007035R-02A Structural Bioretention Swale Silt Loam (0.27 in/hr) 288 Potential Curb cut, under drain to nearby CB 208.669299 1261.82927
SCP-MRA-006 RI0007035R-02A Structural Bioretention Swale Silt Loam (0.27 in/hr) 288 Potential Curb cut, under drain to nearby CB 240.274846 1048.316421
SCP-MRA-007 RI0007035R-02A Structural Bioretention Swale Silt Loam (0.27 in/hr) 288 Potential Curb cut, under drain to nearby CB 189.855719 687.227527
SCP-MRA-009 RI0007035R-02A Structural TIP Silt Loam (0.27 in/hr) Potential PLACEHOLDER FOR TIP 2021 5.175721 1.600735
SCP-MRA-010 RI0007035R-02A Structural TIP Silt Loam (0.27 in/hr) Potential PLACEHOLDER FOR TIP 2021 3.698633 0.78299
SCP-MRA-011 RI0007035R-02A Structural TIP Silt Loam (0.27 in/hr) Potential PLACEHOLDER FOR TIP 2021 9.002653 3.842058
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Stormwater Controls

Pollutant Calculations - STU Storage Volume
Segment Name: Maidford River (RI0007035R-02A), Group 1A
Date: 12/31/2018

STU_ID STU Type
Storage

Volume (ft3)
Length (ft) Width (ft) Depth (ft) Notes Length (ft) Width (ft) Depth (ft) Void Space Notes

SCP-MRA-001 Bioretention Basin 875 25 25 1 Square 25 25 1 0.4 875
SCP-MRA-008 Bioretention Swale 504 140 4 0.5 Rectangle 140 4 1 0.4 504
SCP-MRA-002 Bioretention Swale 288 80 4 0.5 Rectangle 80 4 1 0.4 288
SCP-MRA-003 Bioretention Swale 288 80 4 0.5 Rectangle 80 4 1 0.4 288
SCP-MRA-004 Bioretention Swale 288 80 4 0.5 Rectangle 80 4 1 0.4 288
SCP-MRA-005 Bioretention Swale 288 80 4 0.5 Rectangle 80 4 1 0.4 288
SCP-MRA-006 Bioretention Swale 288 80 4 0.5 Rectangle 80 4 1 0.4 288
SCP-MRA-007 Bioretention Swale 288 80 4 0.5 Rectangle 80 4 1 0.4 288

Ponding (Surface) Volume Void (Subsurface) VolumeFields from GIS
Total Storage
Volume (ft3)
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Pollutant Calculations - Reduction Targets
Segment Name: Maidford River (RI0007035R-02A), Group 1A
Date: 12/31/2018

Subwatershed ID: Total Subwatershed Area (ac) Total Subwatershed IC Area (ac) RIDOT Total Area (ac)1 RIDOT Total IC Area (ac)
RI0007035R-02A 1,473 167 6.9 4.5

IC Standard
Total Subwatershed IC Area (%) Subwatershed Target IC (10%) (ac) Subwatershed IC Reduction Target (%): RIDOT IC Reduction Target (ac)

11% 147 9% 0.4

TMDL Method

Pollutant of Concern2 Required TMDL Pollutant Reduction
Target (%)3

Current RIDOT Load (lb/yr)
RIDOT Pollutant Reduction Target

(lb/yr)
Aluminum 0 5.6 0
Cadmium 0 5.6 0
Copper 0 5.6 0
Lead 0 5.6 0
Zinc 0 5.6 0
Phosphorus 0 6.1 0
Nitrogen 0 38.1 0
2 Zinc used as a surrogate for all metals per consent decree.
3 Pollutant load reduction (%) per TMDL.

1 RIDOT contributing total area to waterbody is equal to total RIDOT area minus non-discharge areas (does not include non-discharge areas) and areas discharging to a CSO.

F:\P2014\1278\A70\Deliverables\Report\SCPs\Maidford_7035R_02A\Revised Maidford 2A\RI0007035R-02A_MaidfordR_SCP_Calculator_V5.1_formatted.xlsm



APPENDIX B-A
Stormwater Controls

Pollutant Calculations - Structural Water Quality Calcs

Segment Name: Maidford River (RI0007035R-02A), Group 1A
Date: 12/31/2018

STU ID STU Type*

Total
Catchment

Area
(sq. ft.)

Impervious
Catchment Area

(Sq. Ft.)

STU Storage
Volume

definitions  (ft³)

STU Treatment
Depth (in.)

(Depth of Runoff
Treated)

STU Soil Type*
Pervious

Catchment Area
(sq. ft.)

Catchment %
Impervious

P Load
(lb/yr)

P Removal
Credit (%)

P Reduction
(lb/yr)

TSS Load
(lb/yr)

TSS
Removal

Credit (%)

TSS
Reduction

(lb/yr)

Nitrogen
Load

(lb/yr)

Nitrogen
Removal

Credit (%)

Nitrogen
Reduction

(lb/yr)

Zinc Load
(lb/yr)

Zinc
Removal

Credit (%)

Zinc
Reduction

(lb/yr)

Impervious
Catchment

Area (Acres)

TSS Reduction
Factor

Phosphorus
Reduction

Factor

Runoff
Factor

Flow Factor
Pervious Cover

Factor

Effective IC
Reduction

(acres)

Runoff
Reduction %

Runoff
Reduction (ac-

ft)

SCP-MRA-001 Bioretention Basin 33,414 11,560 875 0.91 Silt Loam (0.27 in/hr) 21,854 35% 0.5 49% 0.3 155 98% 152 3.5 31% 1.1 0.3 96% 0.3 0.3 1.0 0.5 0.1 0.4 53% 0.14 12% 0.12
SCP-MRA-002 Bioretention Swale 10,579 4,624 288 0.75 Silt Loam (0.27 in/hr) 5,955 44% 0.2 46% 0.1 69 97% 67 1.2 29% 0.3 0.1 96% 0.1 0.1 1.0 0.5 0.1 0.4 50% 0.05 10% 0.04
SCP-MRA-003 Bioretention Swale 5,623 2,764 288 1.25 Silt Loam (0.27 in/hr) 2,859 49% 0.1 54% 0.1 41 99% 41 0.6 34% 0.2 0.1 97% 0.1 0.1 1.0 0.6 0.2 0.6 60% 0.04 17% 0.04
SCP-MRA-004 Bioretention Swale 6,420 2,552 288 1.35 Silt Loam (0.27 in/hr) 3,868 40% 0.1 55% 0.1 38 99% 38 0.7 34% 0.2 0.1 97% 0.1 0.1 1.0 0.6 0.2 0.6 62% 0.04 19% 0.04
SCP-MRA-005 Bioretention Swale 12,186 6,104 288 0.57 Silt Loam (0.27 in/hr) 6,082 50% 0.2 43% 0.1 90 96% 86 1.5 27% 0.4 0.2 96% 0.2 0.1 1.0 0.5 0.1 0.3 47% 0.07 8% 0.04
SCP-MRA-006 Bioretention Swale 7,799 3,512 288 0.98 Silt Loam (0.27 in/hr) 4,287 45% 0.1 51% 0.1 53 99% 52 0.8 32% 0.3 0.1 97% 0.1 0.1 1.0 0.6 0.1 0.5 54% 0.04 12% 0.04
SCP-MRA-007 Bioretention Swale 7,263 3,232 288 1.07 Silt Loam (0.27 in/hr) 4,031 44% 0.1 52% 0.1 48 99% 48 0.8 32% 0.3 0.1 97% 0.1 0.1 1.0 0.6 0.2 0.5 56% 0.04 14% 0.04
SCP-MRA-008 Bioretention Swale 81,289 12,516 504 0.48 Silt Loam (0.27 in/hr) 68,773 15% 1.1 39% 0.4 228 93% 212 6.9 25% 1.7 0.3 95% 0.3 0.3 1.0 0.4 0.1 0.3 45% 0.13 7% 0.09
SCP-MRA-009 TIP 141,128 106,184 - 0.00 Silt Loam (0.27 in/hr) 34,944 75% 3.4 45% 1.5 1518 45% 683 21.2 45% 9.5 3.0 45% 1.4 2.4 0.5 0.5 0.5 0.5 50% 1.22 50% 4.43
SCP-MRA-010 TIP 18,051 12,084 - 0.00 Silt Loam (0.27 in/hr) 5,967 67% 0.4 45% 0.2 174 45% 78 2.5 45% 1.1 0.3 45% 0.2 0.3 0.5 0.5 0.5 0.5 50% 0.14 50% 0.51
SCP-MRA-011 TIP 13,350 7,704 - 0.00 Silt Loam (0.27 in/hr) 5,646 58% 0.3 45% 0.1 112 45% 50 1.6 45% 0.7 0.2 45% 0.1 0.2 0.5 0.5 0.5 0.5 50% 0.09 50% 0.33

Water Quality Results
Runoff ReductionPhosphorous TSS Nitrogen Zinc Impervious Cover
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Stormwater Controls

Pollutant Calculations - STU_WaterQuality

Segment Name: Maidford River (RI0007035R-02A), Group 1A
Date: 12/31/2018

STU ID Catchment
Area (sqft)

RIDOT
Catchment
Area (sqft)

Impervious
Area of STU
catchment

(sqft)

RIDOT
Impervious
Area of STU
catchment

(sqft)

Treatment
Depth (inches)
(Depth of Runoff

Treated)

TP Load
(lb/year)

RIDOT TP
Load

(lb/year)

TP
Removal

(%)

TP
Removal
(lb/year)

RIDOT TP
Removal
(lb/year)

TN Load
(lb/year)

RIDOT TN
Load

(lb/year)

TN
Removal

(%)

TN
Removal
(lb/year)

RIDOT TN
Removal
(lb/year)

TSS Load
(lb/year)

RIDOT TSS
Load

(lb/year)

TSS
Removal

(%)

TSS Removal
(lb/year)

RIDOT TSS
Removal
(lb/year)

Zinc Load
(lb/year)

RIDOT ZN
Load

(lb/year)

Zinc
Removal

(%)

Zinc
Removal
(lb/year)

RIDOT ZN
Removal
(lb/year)

Effective IC
Reduction

(acres)

RIDOT
Effective IC
Reduction

(acres)

IC Removal (%)
(Pervious Cover

Factor *100)

Runoff
Reduction

(ac-ft)

Runoff
Factor

Flow
Factor

Total
Phosphorus

Factor

Total
Suspended

Solids Factor

Cost Cost Per
Acre IC

Removed

Retrofit
Priority

SCP-MRA-001 33414 11120 11560 6028 0.9 0.5 0.2 49 0.3 0.1 3.5 1.3 31 1.1 0.4 155 88 98 152 86 0.3 0.2 96 0.3 0.2 0.1 0.1 53 0.1 0.1 0.4 0.5 1.0 20700 147900 1
SCP-MRA-002 10579 6477 4624 4624 0.7 0.2 0.2 46 0.1 0.1 1.2 0.9 29 0.3 0.3 69 66 97 67 64 0.1 0.1 96 0.1 0.1 0.1 0.1 50 0.0 0.1 0.4 0.5 1.0 21900 438000 3
SCP-MRA-003 5623 4132 2764 2764 1.3 0.1 0.1 54 0.1 0.0 0.6 0.6 34 0.2 0.2 41 40 99 41 40 0.1 0.1 97 0.1 0.1 0.0 0.0 60 0.0 0.2 0.6 0.6 1.0 21900 547500 3
SCP-MRA-004 6420 4307 2552 2552 1.4 0.1 0.1 55 0.1 0.0 0.7 0.5 34 0.2 0.2 38 37 99 38 37 0.1 0.1 97 0.1 0.1 0.0 0.0 62 0.0 0.2 0.6 0.6 1.0 21900 547500 3
SCP-MRA-005 12186 7935 6104 5524 0.6 0.2 0.2 43 0.1 0.1 1.5 1.1 27 0.4 0.3 90 79 96 86 76 0.2 0.2 96 0.2 0.2 0.1 0.1 47 0.0 0.1 0.3 0.5 1.0 21900 312900 1
SCP-MRA-006 7799 5899 3512 3480 1.0 0.1 0.1 51 0.1 0.1 0.8 0.7 32 0.3 0.2 53 51 99 52 50 0.1 0.1 97 0.1 0.1 0.0 0.0 54 0.0 0.1 0.5 0.6 1.0 21900 547500 3
SCP-MRA-007 7263 5099 3232 3232 1.1 0.1 0.1 52 0.1 0.1 0.8 0.7 32 0.3 0.2 48 47 99 48 46 0.1 0.1 97 0.1 0.1 0.0 0.0 56 0.0 0.2 0.5 0.6 1.0 21900 547500 3
SCP-MRA-008 81289 7386 12516 6400 0.5 1.1 0.2 39 0.4 0.1 6.9 1.3 25 1.7 0.3 228 91 93 212 85 0.3 0.2 95 0.3 0.2 0.1 0.1 45 0.1 0.1 0.3 0.4 1.0 30600 235400 1
SCP-MRA-009 141128 141128 106184 106184 0.0 3.4 3.4 45 1.5 1.5 21.2 21.2 45 9.5 9.5 1518 1518 45 683 683 3.0 3.0 45 1.4 1.4 1.2 1.2 50 4.4 0.5 0.5 0.5 0.5 #N/A #N/A 2
SCP-MRA-010 18051 18051 12084 12084 0.0 0.4 0.4 45 0.2 0.2 2.5 2.5 45 1.1 1.1 174 174 45 78 78 0.3 0.3 45 0.2 0.2 0.1 0.1 50 0.5 0.5 0.5 0.5 0.5 #N/A #N/A 2
SCP-MRA-011 13350 13350 7704 7704 0.0 0.3 0.3 45 0.1 0.1 1.6 1.6 45 0.7 0.7 112 112 45 50 50 0.2 0.2 45 0.1 0.1 0.1 0.1 50 0.3 0.5 0.5 0.5 0.5 #N/A #N/A 2



APPENDIX B-A
Stormwater Controls

Pollutant Calculations - STU_WaterQuality

Segment Name: Maidford River (RI0007035R-02A), Group 1A
Date: 12/31/2018

Subwatershed ID

Total
RIDOT
area

(acres)

RIDOT IC
area

(acres)

RIDOT Non-
Discharge

Area
(acres)

RIDOT CSO
Discharge

Area (acres)

RIDOT
Phosphorus
Load (lbs/yr)

TP
Reduction
Target (%)

TP
Reduction

Target
(lbs/yr)

Existing
STUs TP

Reduction
(lbs/yr)

Potential
STUs TP

Reduction
(lbs/yr)

Total TP
Reduction

(lbs/yr)

TP Reduction
by NonRIDOT

Area (%)

RIDOT Nitrogen
Load (lbs/yr)

TN Reduction
Target (%)

TN Reduction
Target (lbs/yr)

Existing STUs
TN Reduction

(lbs/yr)

Potential
STUs TN

Reduction
(lbs/yr)

Total TN
Reduction

(lbs/yr)

TN Reduction
by NonRIDOT

Area (%)

RIDOT Zinc
Load (lbs/yr)

Zinc
Reduction
Target (%)

Zinc Reduction
Target (lbs/yr)

Existing STUs
Zinc

Reduction
(lbs/yr)

Potential
STUs Zinc
Reduction

(lbs/yr)

Total Zinc
Reduction

(lbs/yr)

Zinc
Reduction by

NonRIDOT
Area (%)

RIDOT TSS
Load (lbs/yr)

TSS
Reduction
Target (%)

TSS
Reduction

Target
(lbs/yr)

Existing STUs
TSS

Reduction
(lbs/yr)

Potential
STUs TSS
Reduction

(lbs/yr)

Total TSS
Reduction

(lbs/yr)

TSS
Reduction

by
NonRIDOT
Area (%)

Effective IC
Reduction
Target (%)

Effective IC
Reduction

Target
(acres)

Existing
STUs

Effective IC
Reduction

(acres)

Potential
STUs

Effective IC
Reduction

(acres)

Total
Effective IC
Reduction
Achieved

(acres)

Total
Effective IC
Reduction
Achieved

(%)

IC Reduction
by

NonRIDOT
Area (%)

RI0007035R-02A 6.9 4.5 0 0 6.1 0 0 0.0 2.9 2.9 20.82 38.1 0.00 0 0.0 15.8 15.8 15.16 5.6 0 0.00 0.0 2.8 2.8 8.55 2784 0.0 1508 1508 14.05 9% 0.4 0.0 2.0 2.0 498 6.85
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Maidford River 2A (RI0007035R-2A)

IDENTIFIED CONSTRAINTS
FOR STU IMPLEMENTATION
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Appendix C-A: Identified Site Constraints Limiting STU Implementation
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PT-MRA-001 X X X
PT-MRA-002 X X X X
PT-MRA-003 X X X X
PT-MRA-004 X X X X
PT-MRA-005 X X X X
PT-MRA-006 X X X X
PT-MRA-007 X X X X
PT-MRA-008 X X X X
PT-MRA-009 X X X X
NF-MRA-012 X X X X
TP-MRA-010 X X
TP-MRA-011 X X X
TP-MRA-012 X X X X
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APPENDIX D-A

Maidford River 2A (RI0007035R-2A)

TIP PROJECTS

Appendix D-A: TIP Projects Scheduled for FY 2019-2025 as of October 2018

TIP ID TIP Project Name Location TIP Project Description TIP Project Status

5072 Purgatory Road
Sidewalk Installation

Middletown  Install a sidewalk along
Purgatory Road between
the Atlantic Beach District
and Second Beach.

2021-2022

9005 East Main Road Shared
Use Path - Hedly St to

Enterprise Drive

Middletown,
Portsmouth

Create shared-use path for
ped & bike within the East
Main Road (RI-138)
corridor, from Enterprise Dr
to Hedly St, including
signal improvements to
intersections of Union St &
Sandy Point Rd at East
Main Road. This project is a
subset of project ID #5080.

2021-2022

1357 Rt 138, East Main Rd
(Portsmouth T/L to

Aquidneck Ave)

Middletown  Resurfacing Roadway. 2024-2025
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FIGURE 1-A
Maidford River 2A (RI0007035R-2A)

SUBWATERSHED OVERVIEW
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