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Figure 2 — Property Map
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Section 2: Stormwater Management Standards

This section discusses the Stormwater Management Standards and in accordance with the Rhode
Island Stormwater Design and Installation Standards Manual (RISDISM), amended March 2015,
and Chapter 20 — Stormwater Management of the South Kingstown Zoning Ordinance as
applicable to the project.

Minimum Standard 2: Groundwater Recharge

The proposed project has been designed to meet the groundwater recharge criteria with the use of
a sand filter. The proposed improvements are classified as a Redevelopment; therefore, the
required groundwater recharge volume is determined using the redevelopment calculation for
Required Stormwater Treatment Area (refer to Minimum Standard 6: Redevelopment and Infill
Projects section). The majority of the proposed parking lot shall be porous pavement to improve
groundwater recharge capabilities when compared to traditional pavement. The proposed sand
filter and underground detention system have been designed and sized to exceed the minimum
Required Recharge Volume even when including the proposed porous pavement area as
impervious in the required recharge calculation. The supporting calculations are provided below.

Required Recharge Volume (RVR):

RVrR=1"XFx1/12

Where: RVRr
F

Required Recharge VVolume

Recharge Factor (Rhode Island Stormwater Design and Installation
Standards Manual) Note: The existing soils within the site are identified as
Udorthents-Urban land complex (UD), and Narragansett silt loam, 3-8%
slopes (NaB). The Hydrologic soil series associated with NaB is HSG-B, but
UD does not have a designated HSG group. The Hydrologic Soil Group B
will be used site-wide to determine the post-development recharge volume
(F=0.35).

I = Design Impervious = 16,830 sf
(refer to Minimum Standard 6: Redevelopment and Infill Projects section)

17 x (1°/12”) x (0.35 x 16,830 sf)
491 cf

Provided Recharge VVolume (RVp):

RVpr s the provided recharge volume and represents the storage volume within the sand filter and
underground detention system below the sand filter weir elevation of 134.63. Refer to the Stage-
Area-Storage table for the sand filter, Node SF, and the underground detention system, Node UDS,
in Stormwater Runoff Calculations in Appendix C.
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RVp

471 cf (sand filter) + 955 cf (underground detention system)
1,426 cf

Drawdown Time:

Water within the proposed drainage facilities will infiltrate (drawdown) into the soils below the
infiltration systems. Soil evaluations have been conducted on-site to determine the appropriate
infiltration design rates based upon the soil textures. The restrictive subsoils on site have been
identified as silt and assigned a design infiltration rate of 0.27 in/hr. Section 5.3.2 of the RISDISM
requires infiltration systems to fully de-water the entire water quality volume within 48 hours after
the storm event. Drawdown calculations are provided below to demonstrate that the proposed
infiltration facilities are emptied within 72 hours from the start of the 24-hour storm event (24 hr
storm event + 48 hrs = 72 hours total drawdown time maximum).

To = PVI(KxA)

Drawdown Time Pv
in/hr A

Where: Tb
K

Provided Recharge Volume
Surface Area at WQ elevation

To (1,426 c)/[(0.27 in/hr) (1°/127) (939 sf)]

67.5 hours

Minimum Standard 3: Water Quality Improvements

The project has been designed to meet the water quality requirements with the use of a
Stormceptor, Sand Filter, Underground Detention System, and Porous Pavement. The stormwater
management system has been designed to demonstrate the water quality standards are satisfied
without consideration of the porous pavement in an effort to conservatively demonstrate
compliance with the Minimum Standards. Stormwater runoff generated on site that enters the
proposed catchbasins, drain manholes, and drain pipe shall first be directed to the underground
detention system for attenuation prior to entering the sand filter basin. The bottom of the
underground detention system is set below the overflow weir outlet of the sand filter, thus allowing
some credit towards the provided water quality volume below the outlet. Surface runoff directed
to the underground detention system shall first pass through a Stormceptor for pretreatment, while
roof runoff from the new buildings shall enter the system without pretreatment. The lower parking
lot area will enter the proposed sediment forebay for pretreatment prior to entering the sand filter
for recharge and water quality. Provided below and on the following page are the water quality
design calculations:

Required Water Quality Volume (WQVR):

WQVR=1"x1/12

Where: WQVrR = Required Water Quality VVolume
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I = Design Impervious = 16,830 sf

(refer to Minimum Standard 6: Redevelopment and Infill Projects section)

WQVr 17 x (1°/12”) x (16,830 sf)

1,403 cf

Provided Water Quality Volume (WQVp):

WQVsr is the provided recharge volume and represents the storage volume within the sand filter
and underground detention system below the sand filter weir elevation of 134.63. Refer to the
Stage-Area-Storage table for the sand filter, Node SF, and the underground detention system, Node
UDS, in Stormwater Runoff Calculations in Appendix C.

471 cf (sand filter) + 955 cf (underground detention system)
1,426 cf

WQVp

Pretreatment

All ground surface runoff directed to the proposed underground detention system shall first flow
through DMH5, Stormceptor model STC-900 for pretreatment. The associated peak flow rate
during the water quality storm event which the Stormceptor shall receive computes to 0.46 cfs.
The maximum Stormceptor water quality flow rates from Table 1 indicates the model STC-900 is
sized for the proposed treatment flow rate requirements. Refer to Appendix C for details.

Table 1 — Stormceptor Design Data

Total Storage Hydrocarbon Storage Max. S ediment Water " Approx.
Volume Capacity Capacity Quality  Impovous

U.5. Gal (L) U.S. Gal{L) ft* (L) Flow (cfsf  Area (Ac)
STC 450 470 (1,780) 86 (330) 45 (1 ,302) 0.283 038
STC 800 952 (3,800) 251 (350) 89 (2,540) 0636 0.85
STC 1200 1,234 (4,570) 251 (850) 127 (3,986) 0636 085
STC 1800 1,833 (6,840) 251 (850) 207 (5,851) 0,636 0.85
E0S 12530 1 833 (5,940) 580 (2,233) 166 (4,707 0636 085
STC 2400 2,482 (9,320) 840(3,180) 205 (5,805) 1.058 142
STC 3600 3. 71501 406) 840(3,180) F3I(1052) 1.059 142
STC 4800 5,053(1,350) 9093 440) A3 (15,36) 1.766 238
STC 6000 6,136 (23,230) 9093 440) 687 (19,453) 1.766 238
STC 7200 7,420(28 080} 1,053(4,010) 839(A2,750) 2472 333
STC 11000 11,194 (42 370) 2,797 (10, 550) 1,088 (30,752) 353 475
STC 13000 13,348 (50 530) 2,797 (10,5900 1,374 (38,907) 353 4.75
STC 16000 15,818 (80,260) 3,055(11,5600 1,677 (47 .487) 4.944 666

* Impervious areas are approximate only. Actual areaswillvary based on site-specific conditions
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Minimum Standard 4: Conveyance and Natural Channel Protection

The channel protection volume (CPv) is the 24-hour extended detention of the post-development
runoff volume from the 1 year, 24 hour, Type 1l storm event. As a redevelopment project, the
proposed stormwater management systems only have to address Standards 2, 3, and 7-11. Due to
the shallow groundwater table and other physical site constraints the proposed drainage system
cannot satisfy Minimum Standard 4 and is an allowable practice for redevelopment projects such
as this (RISDISM, Section 3.2.6).
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Minimum Standard 5: Overbank Flood Protection

This section provides an assessment of the existing and proposed condition peak flow rates for the
1-, 2-, 10-, 25- and 100- year storm events from the project area. The purpose of this criterion is to
protect downstream structures from increased runoff flows and velocities from upstream
development. The proposed drainage improvements have been designed to reduce peak flow rates
leaving the site for all design storm events up to the 100-year storm event.

Hydrograph Methodology:

Hydrographs have been analyzed to compare runoff for Pre- and Post-Development conditions.
The hydrographs were computed utilizing "HydroCAD" Version 10.0 software. Generally, the
methodology encompasses the Soil Conservation Service’s unit hydrograph method used in TR-
20 which provided a basis for TR-55. The hydrologic data is the same information required for
TR-55 and includes watershed areas, SCS runoff curve numbers, and the travel length from the
most remote watershed point. With this data, complete SCS hydrographs can be developed for a
24 hour Type Il storm. The watershed time of concentration is computed internally using the
velocity method shown in SCS/NCRS Methodologies. The velocity method assumes that time of
concentration is the sum of travel times for segments along the hydraulically most distant flow
path. The hydraulically most distant point is the point with the longest time to the watershed outlet
and not necessarily the point with the longest flow distance to the outlet.

Outlet structures will be designed by modeling stage/storage/discharge relationships within the
"HydroCAD" program. The input data required is:

Discharge
Orifice: Outlet Diameter

Pipe: Outlet Diameter Weir: Crest Length
Manning’s N-Value Crest Elevation
Invert Weir Coefficient
Length

Slope

Stage/Storage
Surface area at various stage elevations.

The "HydroCAD" program automatically routes hydrographs through infiltration and detention
facilities to determine the resulting outflow and also can combine hydrographs to determine
cumulative subwatershed flows.
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Analysis Summary:

The Existing Conditions (Pre-Development) and Post-Development analyses of the project area
were assigned two design points: the rear wetland area and Kingstown Road. Pre- vs. Post-
Development peak flow comparisons were conducted to each design point to demonstrate a
decrease in peak flow rates leaving the site. The subwatersheds of the pre- and post-development
analysis are described below:

Pre-Development
Watershed EX-A1l (Node EA1): Catchment area, within and upstream of the limits of
disturbance, which drain directly to the rear wetland area.
Watershed EX-A2 (Node EA2): Catchment area, within and upstream of the limits of
disturbance, which drain to a depression area for ponding prior to flowing towards the rear
wetland area.
Reach EX-A (Node EA): The total pre-development runoff draining from and through the
site to the rear wetland area.
Watershed EX-B1 (Node EB1): Catchment area along the frontage of the subject property
(Lot 32) which drains to Kingstown Road
Watershed EX-B2 (Node EB2): Catchment area along the frontage of the neighboring
property (Lot 28) which drains to Kingstown Road
Reach EX-B (Node EB): The total pre-development runoff draining to Kingstown Road
Post-Development
Watershed PR-A1 (Node PA1): Catchment area along the site’s frontage captured by CBs
1 & 2, which drain directly to DMH1
Watershed PR-A2 (Node PA2): Catchment area which drains to the grass depression area
for limited attenuation prior to entering DMH2
Watershed PR-A3 (Node PA3): Catchment area which drains to CB3 (no attenuation) prior
to entering DMH?2
Watershed PR-A4 (Node PA4): Parking lot catchment area which drains to CB4
Watershed PR-A5 (Node PA5S): Parking lot catchment area which drains to CB5
Watershed PR-A6 (Node PAG): New roof catchment area which drains to DMH6
Watershed PR-A7 (Node PA7Y): Parking lot catchment area which drains to CB6
Watershed PR-A8 (Node PA8): Catchment area which flows directly to the sand filter
Watershed PR-A9a (Node PA9a): Northerly perimeter catchment area which flows directly
to the wetland area
Watershed PR-A9b (Node PA9Db): Southerly perimeter catchment area which flows
directly to the ASSF prior to the wetland area
Watershed PR-B (Node PB): The total post-development runoff draining to Kingstown
Road
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Minimum Standard 6: Redevelopment and Infill Projects

For the redevelopment calculations all disturbed (existing) impervious requires 50% treatment,
and all new pavement requires 100% treatment. The required and proposed stormwater treatment
areas for the project are computed below. In a conservative effort to demonstrate the stormwater
standards are satisfied, the porous pavement is considered impervious in the required treatment
calculations below.

Within 63,750 sf limits of disturbance:

Existing Roof = 6,392 sf, Existing Pavement = 25,872 sf

Total Existing Impervious = 6,392 sf + 25,872 sf = 32,264 sf

Existing Impervious Area Percentage = 32,264 sf / 63,750 sf = 50.6% > 40%

Proposed Roof = 10,655 sf, Proposed Pavement/Sidewalks = 5,605 sf,

Proposed Porous Pavement = 16,703 sf

Total Proposed Impervious (Included Porous Pavement) = 10,655 + 5,605 + 16,703 = 32,962 sf
Proposed Impervious Area Percentage = 32,962 sf / 63,750 sf = 51.9%

Increase in Impervious Area = 698 sf

Required Stormwater Treatment Area (RSTA)

RSTA = [Disturbed (existing) Impervious Area (DI) x 50%] + [New Impervious Area]
RSTA =[32,264 sf x 0.50] + [698 sf]
RSTA = 16,830 sf

Provided Stormwater Treatment Area (PSTA)

PSTA = Post-Development Impervious Area Draining to Sand Filter

PSTA = 4,134 sf [pavement/sidewalks] + 14,185 sf [porous pavement] + 10,655 sf [new roof] +
1,403 sf [existing roof]

PSTA = 30,377 sf
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Minimum Standard 7: Pollution Prevention

The proposed stormwater pollution prevention practices to be implemented during construction
are described and outlined in the accompanying site plans and on the Soil Erosion and Sediment
Control Plan (SESCP).

Minimum Standard 8: Land Uses with Higher Potential Pollutant L oads

The proposed land use is not classified as a LUHPPL.

Minimum Standard 9: lllicit Discharges

There are no existing or proposed illicit discharges.
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Minimum Standard 10: Construction Erosion and Sediment Control

The proposed vegetative and structural practices to be implemented during construction are
described and outlined in the accompanying site plans. In addition, the operator shall initiate
appropriate permanent stabilization practices on all disturbed areas as soon as possible but not
more than fourteen (14) days after the construction activity in that area has temporarily or
permanently ceased, unless the activity is to resume within twenty-one (21) days. If construction
cannot begin within twenty-one (21) days of completing site preparation activities, all disturbed
areas shall be stabilized with loam and seeding.

Additional Controls

Install perimeter erosion controls and crushed stone construction entrances prior to
construction vehicle traffic where indicated on the Temporary Drainage, Soil Erosion and
Sediment Control Plans accompanying the SESC Plan/SWPPP, and in any additional locations
where necessary or required by the engineer.

Review SESC Plan/SWPPP construction notes and inspection requirements

The Contractor is required to notify local authorities and the Rhode Island Department of
Environmental Management, Office of Waste Management, of any hazardous material spill.
The Contractor is required to maintain the site in an orderly and clean state. All construction
waste shall be stored in appropriate containers prior to removal and contact with precipitation
shall be kept to a minimum.

General Maintenance procedures are outlined in the accompanying Site Plans. In addition, the
Operator/Contractor are required to inspect all erosion controls on the site at least once every
seven (7) calendar days and within twenty-four (24) hours after a rain event, which generates
0.25 inches of rain in a twenty-four (24) hour period and/or after a significant amount of runoff.
The Operator/Contractor is also responsible for preparing a SESC/SWPPP Inspection Report
with each inspection.

Sequence of Construction

Construction activities will include earthwork, grading, paving, building construction, drainage
/utility installations, landscaping, soil erosion and sediment control installation and maintenance.
In general, the sequence of construction will be as follows:

Installation of perimeter erosion controls, sediment traps, and construction entrance. Inspect
and maintain erosion controls throughout the construction period

Clearing, grubbing, and tree removal

Rough site, parking lot, and sand filter basin grading

Install new drainage structures, pipes, utilities, and adjust existing structures as necessary
Final site, parking lot, and stormwater system grading. Install pavement structure and other
site features (i.e. guardrail, curb, berm, sidewalk etc.)

Stabilize, loam and seed all disturbed areas

Remove perimeter and other erosion controls upon final stabilization of site
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Temporary Sediment Trap

One temporary sediment trap is proposed in accordance with the Rhode Island Soil Erosion and
Sediment Control Handbook (RISESCH) and the RISDISM. These manuals identify three
methods for sizing the temporary sediment traps: 134 cubic yards per acre, sediment volume
method, or storage for the entire 1” storm event. The greatest of the three computed volumes
represents the design volume for the temporary sediment traps. Generally, the 134 cubic yards per
acre method yields a substantially larger design volume than the other methods; thus, that method
is applied below to size the proposed sediment trap.

The temporary sediment trap shall have 1.5” wet and 2’ dry storage depths, and wet storage bottom
width of 12’ and a top storage width of 18°. Dry storage shall have a maximum side slope of 2:1.
Using the wet and dry storage volume formulas in the RISESCH, the minimum required lengths
of the traps were computed.

Vw =0.85 (Aw) X Dw
Vd =[(Aw+ Ad) / 2] X Dd
V =Vw + V¢
Where,
V = Sediment trap volume (ft)
Vw = Wet storage volume (ft3)

Aw = Surface area at top of wet storage (ft) Dw = Wet storage depth (ft)
V4 = Dry storage volume (ft%)
Ad = Surface area at top of dry storage (ft?) D4 = Dry storage depth (ft)

The equations for wet and dry storage were manipulated in terms of trench width and length, and
assumed values for depths and width are input below.

Vw=0.85 (L X W) X Dw = 0.85 (L X 18’) x 1.5’
Vw=23.0x L

Va = Da X [(L X W) + (W+2Da)(L)] /2 = 2° x [(L x 18°) + (18°+2x2")(L)] / 2
Va=40x L

V=Vw+Vy=(204xL)+(17xL)
V=630xL
Design Storage Volume = 63.0 x Length of Sediment Trap

Length of Sediment Trap = Design Storage Volume / 63.0

Sediment Trap

Contributing Drainage Area = 55,937 sf (WSD EX-Al)= 1.284 acres

Design Storage Volume = 134 cy per acre x 1.284 acres = 172.1 cubic yards (4,646 cubic feet)
Length of Sediment Trap = 4,646 / 63.0 = 73.75 LF; use 75 LF sediment trap

CE Project No. 2449.00 14
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Minimum Standard 11: Stormwater Management System — Maintenance Operation

In order to minimize the stormwater management system deterioration and promote system
longevity, the owner shall adhere to the stand-alone document entitled “LONG TERM
OPERATIONS AND MAINTENANCE PLAN FOR TOWER HILL LANDINGS ANNEX, 2095
KINGSTOWN ROAD (ROUTE 108), PLAT 32-4, LOT 32, SOUTH KINGSTOWN, RHODE
ISLAND. PREPARATION DATE: AUGUST 2020,” as well as any additional requirements
pertaining to inspection and maintenance measures for this site provided in Appendices E and G
of the Rhode Island Stormwater Design and Installation Standards Manual.
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Section 3: Appendix
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A. Rl Stormwater Design and Installation Standards Manual,
Appendix A: Stormwater Management Checklist
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B. Pre- and Post-Development Watershed Maps
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C. Stormwater Runoff Calculations (HydroCAD)
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D. RIDEM Environmental Resource Map
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E. FEMA Flood Map
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E. Soil Survey Map
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G. Soil Evaluations
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The 50 foot perimeter wetland is considered an extension of the swamp under the
freshwater wetland regulations. Any and all proposed land disturbing activities within
either the swamp or 50 foot perimeter wetland requires a permit from the DEM, OWR.

In addition, there is a stream present within the swamp. The freshwater wetland
regulations require the application of a 100 foot riverbank wetland to each side of this
stream. As with the 50 foot perimeter wetland, any proposed construction within the 100
foot riverbank wetland requires a permit from the DEM. There is also an Area Subject to
Storm Flowage (ASSF) located along the eastern property boundary, any proposed
construction within the ASSF requires a permit from the DEM.

It is important to note that a new state freshwater wetlands law was enacted in
July of 2015. This law made changes to the jurisdictional limits currently utilized in the
regulations. The Department of Environmental Management (DEM) is writing new
regulations which will require buffer zones for all freshwater wetlands. While a
comprehensive timeline has not been established for the enactment of these rules, it is
anticipated that they will be in effect at some point in 2020. If you submit an application
prior to the promulgation of these rules, your project would then be grandfathered under
the current setback standards.

Please do not hesitate to contact me if you have questions regarding the field work
performed or any of the information presented in this letter of findings.

Veyy truly yours,

AL —

Scott P. Rabideau, PWS
Principal
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